INSTRUCTION, RESEARCH, AND STUDENT AFFAIRS

DECEMBER 20, 2018

TAB

DESCRIPTION

ACTION

STANDING COMMITTEE REPORT

Information ltem

NORTHWEST COMMISSION ON COLLEGES AND

2 UNIVERSITIES (11:30 — TIME CERTAIN) Information ftem

5 BOISE STATE UNIVERSITY - DOCTOR OF Action ltem
PHILOSOPHY, IN BIOMEDICAL ENGINEERING

,  |DAHO STATE UNIVERSITY — MASTER OF ARTS, IN Action ltem
SPANISH

5 IDAHO STATE UNIVERSITY — MASTER OF SCIENCE, Action ltem
IN COMPUTER SCIENCE

g IDAHO STATE UNIVERSITY — MASTER OF SCIENCE, Action Item
IN CLINICAL PSYCHOPHARMACOLOGY
IDAHO STATE UNIVERSITY — MASTER OF SCIENCE,

7 INNUTRITION WITH AND WITHOUT DIETETIC Action Item
INTERNSHIP

g  BOARD POLICY IIL.T. - STUDENT ATHLETES - Action ltem
SECOND READING

9  STATE COMMON COURSE LIST Action Item

10 PROGRAM REVIEW SUMMARY Information Item

11  OPEN EDUCATION RESOURCE REPORT Information Item

1» UNIVERSITY OF UTAH SCHOOL OF MEDICINE nformation ltem
REPORT

IRSA TOC Pagei



INSTRUCTION, RESEARCH, AND STUDENT AFFAIRS
DECEMBER 20, 2018

13 LUMINA ADULT PROMISE PROJECT Information Item

14 COMPLETE COLLEGE AMERICA MOMENTUM Action Item
PATHWAYS PLANNING

IRSA TOC Pageiii



INSTRUCTION, RESEARCH AND STUDENT AFFAIRS
DECEMBER 20, 2018

SUBJECT
Standing Committee Report — Higher Education Task Force Update
REFEFENCE
October 2017 Board assigned each of the 12 Higher Education Task
Force recommendations to one or more of the Board’s
standing committees.
December 2017 Board prioritizes Higher Education Task Force
recommendations.
February 2018 Board received update on all Higher Education Task
Force recommendations.
April 2018 The Board received an update on progress regarding

the Higher Education Task Force recommendations
assigned to each of the Board’s standing committees.
October 2018 The Board received an update on progress regarding
the Higher Education Task Force recommendations
assigned to each of the Board’s standing committees

APPLICABLE STATUTE, RULE OR POLICY
Idaho State Board of Education (Board) Governing Policies & Procedures, Bylaws
Section I.F.2

ALIGNMENT WITH STRATEGIC PLAN
Goal 1: Educational System Alignment; Objective A: Access and Transparency

BACKGROUND/ DISCUSSION
The Instruction, Research and Student Affairs (IRSA) committee Chair will provide
a summary of several key initiatives that are in progress, in cooperation with staff
from the eight public higher education institutions and other educational state
agencies. IRSA projects include:

e Development continues for Board Policy Ill.E., Certificates and Degrees,
regarding the definition of a microcredential.

e Inventory has been collected from institutions that utilize Open Education
Resources for the delivery of courses on the state common course list.

¢ Finalized the system-wide common course list for Board approval.

e Exploring options whereby the Board office provides dual credit transcripts
to institutions on behalf of graduating high school seniors who submit an
admissions application through Apply Idaho.

IMPACT

The Chairman’s overview will update Board members on efforts underway on
projects  within the IRSA Committee’s area of responsibility.
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STAFF COMMENTS AND RECOMMENDATIONS
Staff will be available to provide additional details on current IRSA initiatives, if
requested.

BOARD ACTION
This item is for informational purposes only.
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SUBJECT
Northwest Commission on Colleges and Universities (NWCCU)
REFEFENCE
August 2013 The Board was provided with an update of the

accreditation process and the status of where each
institution is in the process.

August 2014 The Board was provided with an overview of the
accreditation process and the status of where each
institution is in the process.

October 2016 The Board was provided with an update of the
accreditation process with NWCCU President, Dr.
Elman.

APPLICABLE STATUTE, RULE OR POLICY

Idaho State Board of Education (Board) Governing Policies & Procedures, Public
Postsecondary Accreditation Section III.M

ALIGNMENT WITH THE STRATEGIC PLAN

Goal 1: Educational System Alignment, Ensure that all components of the
educational system are integrated and coordinated to maximize opportunities for
all students.

BACKGROUND/ DISCUSSION

IRSA

NWCCU is one of seven federally recognized regional accrediting bodies serving
six geographical regions in the United States and its territories. Idaho public
colleges and universities seek accreditation through NWCCU. Accreditation is a
process used by higher education to evaluate colleges, universities, and
educational programs for quality and to assess their efforts toward continuous
guality improvement. Regional accreditation ensures that an institution’s academic
program meets acceptable levels of quality. Institutions must be accredited by a
federally recognized accrediting agency to qualify for participation in federal
financial aid programs that provide low cost loans to students. The NWCCU
accreditation cycle maintains a review process every seven years for institutions.
During this seven-year timeframe an intense self-study is carried out and
conducted in progressive stages of institutional self-reflection and peer evaluation,
which includes a mid-cycle review.

Attending a regionally accredited institution is an important consideration for
students if they seek to transfer credits to another institution or will want to pursue
admission to graduate programs. Regionally accredited colleges and universities
typically accept credits from other regionally accredited institutions.

In July 2018, Dr. Sonny Ramaswamy began his appointment as president of

NWCCU. Previously he served six years as director of the National Institute of
Food and Agriculture in the U.S. Department of Agriculture. Prior to his service in
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Federal government he served in administrative and faculty roles at several land
grant universities, most recent at Oregon State University.

Before beginning her role as NWCCU Vice President in 2015, Valerie Martinez
served as a NWCCU Commissioner, evaluation committee chair, evaluator, and
Accreditation Liaison Officer. With experience across the Northwest region as a
faculty member and administrator at several institutions, Ms. Martinez shares
expertise with evaluation, substantive change processes, and NWCCU policy.

IMPACT

With evolving expectations in the regional and national landscape regarding the
delivery of postsecondary education, NWCCU is seeking feedback as to how the
agency can best serve member states and institutions. As part of its ongoing
process of self-reflection, and in accordance with U.S. Department of Education
regulations and Commission Bylaws, NWCCU has undertaken a cycle of review
for its Eligibility Requirements, Policies, and the Standards of Accreditation. The
process of revision includes the opportunity for feedback from key postsecondary
constituents as well as the public. This self-reflective exercise provides all
stakeholders the opportunity to assess the processes around NWCCU’s
accreditation activities (including the cycle of evaluation and the methods of
evaluation).

The input gathered from meetings and constituents in NWCCU states will be used
by the Commission to create a set of draft revised Standards, Policies, and
Eligibility Requirements. Following an initial period of review and public comment,
a second review period and call for comment will be made available in Summer
2019, for further revision. The final, revised Standards, Policies, and Eligibility
Requirements will be adopted for implementation beginning in January 2020.

The overview provided by NWCCU President Ramaswamy and Vice-President
Martinez will offer the Board added insight on the accreditation process, including
guality assurance matters and the role of governing boards within this process.
This information will also include the trends and issues associated with
accreditation standards and policies.

STAFF COMMENTS AND RECOMMENDATIONS

Board members are encouraged to share feedback with NWCCU leadership that
will help inform the development of NWCCU accrediting standards, policies, and
eligibility requirements to be implemented in 2020. Board and institutional staff will
also be available to address questions regarding quality assurance processes for
academic programs and service delivery.

BOARD ACTION

IRSA

This item is for informational purposes only.
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BOISE STATE UNIVERSITY

SUBJECT

Ph.D. in Biomedical Engineering

APPLICABLE STATUTE, RULE, OR POLICY

Idaho State Board of Education Governing Policies & Procedures, Section I11.G.

ALIGNMENT WITH STRATEGIC PLAN

The proposed program aligns with:

SBOE Strategic Plan GOAL 1: A Well-educated Citizenry; Objective C: Higher
Level of Educational Attainment — Increase successful progression through
Idaho’s educational system. The proposed program will provide local
professionals with the opportunity to advance professionally and will provide local
industry with appropriately trained workers.

SBOE Strategic Plan GOAL 2: Innovation and Economic Development; Objective
B: Innovation and Creativity — Increase creation and development of new ideas
and solutions that benefit society. The proposed program will focus on research
that addresses transdisciplinary problems in biomedical engineering.

BACKGROUND/DISCUSSION

IRSA

Boise State University (BSU) proposes to create a new interdisciplinary program
that will award a Ph.D. in Biomedical Engineering. The proposed program will be
offered face-to-face in BSU’s regional service area.

Biomedical engineering is a discipline that applies engineering concepts to
medicine and biology in order to solve biomedical problems that span from whole
body and organ systems to molecular interactions. The program will have three
emphases:

e The Biomechanics emphasis will focus on analyzing the structural behavior of
biological systems and developing technology to treat, diagnose, and prevent
diseases that alter mechanical function.

e The Human Performance emphasis will focus on developing state-of-the-art
technology to treat and prevent injury and disease, and to optimize athletic
performance.

e The Mechanobiology emphasis will focus on identifying the mechanisms by
which cells sense, respond and are regulated by physical stimuli, and will use
this fundamental knowledge to develop regenerative approaches to improve
health.

The program has two broad objectives that will support the career advancement
of Idaho residents and stimulate economic growth in the state of Idaho:
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First, it will provide education in biomedical engineering to feed the growing
regional and national need, creating biomedical researchers with
transdisciplinary technical skills. Career pathways for graduates include
regenerative medicine, human performance, injury prevention and rehabilitation,
assistive technology, implantable devices, and surgical interventions. As noted by
Dr. Christopher Hirose, Director of Research at the St. Alphonsus Regional
Medical Center Couglin Clinic,
“...establishment of a Biomedical Engineering PhD program at Boise State
University will ... provide us the qualified local workforce we need to
advance clinical, experimental, and computational research to improve
patient outcomes.”

And as noted by Andrew Kazanovicz, Research and Development and Quality
Manager at MWI Animal Health,
“...a current limitation is a lack of access to a skilled workforce that is able
to conduct high-quality biomechanics research. The proposed PhD
program can increase access to the people and laboratory resources |
need...”

Second, it will increase research output in the field of biomedical engineering,

both by Boise State faculty members and by collaborators. Dr. Jeff Brourman,

Owner of WestVet Animal Emergency and Specialty Center, noted:
“The surgeons at WestVet, including myself, have been actively involved
in developing new surgical instruments and devices for animal health. A
PhD program in biomedical engineering would give us an ability to work
with laboratories at Boise State on long-term projects and submit
proposals to federal agencies. My recent work with Dr. Trevor Lujan at
Boise State, in developing and testing the first hip resurfacing device for
canines, is a great example of this type of collaborative work.”

Overlap with existing Ph.D. programs is minimal and where it exists will be a
benefit to the state of Idaho. Idaho State University (ISU) has a Ph.D. in Biology,
but it does not focus on engineering or on mechanobiology concepts. The
University of Idaho (Ul) has a Ph.D. in Biological Engineering, but the program is
focused on environmental applications such as biofuels and wastewater
treatment. Any overlap that exists is a basis for collaboration. Dr. Craig
McGowan, Associate Professor in the Biological Sciences at the University of
Idaho and director of the Comparative Neuromuscular Biomechanics Laboratory
welcomes the opportunity for collaboration and states that:
“These collaborations will undoubtedly have a positive effect on the
biomedical research aspirations in the State of ldaho and strengthen the
potential for obtaining federal research funding at both the University of
Idaho and Boise State University.”
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Ul also has an Exercise Science PhD, but that program focuses on clinical
application of science in measuring performance and managing nutrition and
therefore has little overlap with the proposed program.

IMPACT

The proposed program will be initiated using existing resources reallocated within
colleges. Once up and rolling, the program is projected to enroll on the order of
11 students at any one time, and to graduate on the order of 4 to 5 per year. All
students in the program will be expected to be on funded graduate
assistantships. A minimum of five assistantships will be funded by reallocation of
funding within two of the participating colleges, Engineering and Health Sciences.
The remaining assistantships will be funded by external grants.

The program will rely heavily on coursework already being offered and on faculty
mentors already working with master’s-level students. In addition, Ph.D. students
are in general a more efficient use of faculty time and contribute more to faculty
research productivity than do master’s level students. One faculty line in the
Department of Kinesiology is being reallocated from a program with falling
enroliment to be aligned with the proposed program.

ATTACHMENTS

Attachment 1 — Ph.D. in Biomedical Engineering Program Proposal

STAFF COMMENTS AND RECOMMENDATIONS

IRSA

The investment by BSU in the PhD in Biomedical Engineering seeks to help the
institution build the research and educational training capacity of the state, further
establishing Idaho’s ability to meet state and national workforce demands,
contribute to the growth of the state economy, and provide numerous benefits to
all of Idaho’s institutions of higher education by enhancing opportunities for
cross-institutional collaboration.

Consistent with Board Policy Ill.G., BSU’s proposed Ph.D. in Biomedical
Engineering was reviewed by an external review panel consisting of Dr. Adam
Higgins, Oregon State University and Dr. Mary C. Farach-Carson, University of
Texas Health Science Center at Houston. Based on their review, external
reviewers “considers it to be realistic based upon the capabilities in place at
Boise State, the size of the existing core faculty (12-13), and the commitment to
the Program voiced by the University leadership.” Reviewers strongly
recommended support for the program and offered several observations and
recommendations, which BSU will be addressing as provided in their response to
reviewer comments.

Similar programs offered by other institutions in nearby states include Montana
State University, University of Montana, University of Nevada: Las Vegas and
Reno, Oregon State University, Portland State University, Brigham Young
University, University of Utah, and Washington State University. The University of

TAB 3 Page 3



INSTRUCTION, RESEARCH AND STUDENT AFFAIRS
DECEMBER 20, 2018

Idaho currently offers two PhD programs in Biological Engineering and Exercise
Science that may be similar; however, per BSU, these programs do not cover the
areas of biomedical engineering as proposed. Idaho State University offers a
Ph.D in Biology; however, program focus is not on engineering or
mechanobiology concepts.

Although there is some overlap with an existing program at Ul, staff believes that
any drawbacks associated with this overlap do not exceed the benefits of having
a Ph.D. in Biomedical Engineering within close proximity to relevant industry in
the Treasure Valley and the collaborations that will result.

BSU’s proposed Ph.D. in Biomedical Engineering is consistent with their Service
Region Program Responsibilities and their current institution plan for Delivery of
Academic Programs in Region Ill. As provided in Board Policy Ill.Z, no institution
has the statewide program responsibility specifically for interdisciplinary
engineering programs.

The proposal completed the program review process and was presented to the
Council on Academic Affairs and Programs (CAAP) on November 15, 2018; and
to the Committee on Instruction, Research, and Student Affairs (IRSA) on
November 29, 2018.

Staff raised questions regarding course credits and dissertation credits, impacts
to undergraduate and Master’s level instruction due to reallocation of faculty
effort to support program, and the absence of revenue from tuition and fees to
help support the program. Furthermore, Board staff remain uncertain as to the
regional and state need for this program. However, the establishment of a
doctoral program in Biomedical Engineering will contribute to the research
mission and goals BSU is seeking to fulfill. Based on consideration of these
items, Board staff is uncommitted to a recommendation at this time.

BOARD ACTION

IRSA

| move to approve the request by Boise State University to create a new
academic program that will award a Ph.D. in Biomedical Engineering as
presented.

Moved by Seconded by Carried Yes No
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Institutional Tracking No . /7 - 00/

Ida ho State Board of Education

Proposal for Undergraduate/Graduate Degree Program
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Program Title: PhD in Biomedical Engineering

Degree: PhD Degree Designation Undergraduate X | Graduate
Indicate if Online Program: Yes x |No
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Rationale for Creation or Modification of the Program

1. Describethe request and give an overview of the changes that will result. Will this program
be related or tied to other programs on campus? Identify any existing program that this program
will replace.

Overview

Boise State proposes the creation of a new interdisciplinary program leading to the degree of Doctor
of Philosophy in Biomedical Engineering. Faculty members participating in the program will be
drawn from the College of Engineering, the College of Health Sciences, and the College of Arts and
Sciences. This program will not replace or be tied to other PhD programs on campus.

Biomedical engineering is the application of engineering concepts to medicine and biology for
healthcare purposes. The Biomedical Engineering program will integrate knowledge from diverse
scientific fields to solve biomedical problems that span from whole body and organ systems to
molecular interactions.

Initially, there will be three emphases in the proposed program:

e The Biomechanics emphasis will focus on analyzing the structural behavior of biological
systems and developing technology to treat, diagnose, and prevent diseases that alter
mechanical function.

e The Human Performance emphasis will focus on developing state-of-the-art technology to
treat and prevent injury and disease, and to optimize athletic performance.

e The Mechanobiology emphasis will focus on identifying the mechanisms by which cells sense,
respond, and are regulated by physical stimuli, and will use this fundamental knowledge to
develop regenerative approaches to improve health.

It is anticipated that one or more additional emphasis areas (e.g., integrative physiology, biomedical
device design, biomedical imaging) will be added in the future to reflect areas in which Boise State
develops substantial faculty depth.

Objectives

Our vision for this new PhD program in Biomedical Engineering is to create a truly transdisciplinary
doctoral program that integrates biomedical researchers across Boise State’s campus to provide a
comprehensive understanding of movement, mechanics, structure, and physiology of living systems.
Graduates may find career pathways across a broad range of industries, including regenerative
medicine, human performance, injury prevention and rehabilitation, assistive technology, implantable
devices, and surgical interventions.

This program has three broad objectives that will support the career advancement of Idaho residents
and stimulate economic growth in the state of Idaho: (i) create biomedical researchers with
transdisciplinary technical skills who can work seamlessly across interdisciplinary boundaries, (ii)
provide a venue in ldaho for further education in biomedical engineering to feed the growing regional
and national need, (iii) increase faculty competitiveness for external funding.

(i) Create biomedical researchers with transdisciplinary technical skills who can work
seamlessly across interdisciplinary boundaries

Biomedical engineering is an inherently interdisciplinary field. Engineers must work with biologists and
chemists to develop effective drug delivery systems and designers must work with kinesiologists to
quantify the effect of their assistive devices on functional performance. This program will reduce the
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entry barrier to other biomedical disciplines through 1) core courses that develop a common language
across our PhD student cohort, 2) transdisciplinary directed research experience in a laboratory
outside of their home research group, 3) graduate seminars that expose students to a broad spectrum
of research and industry projects and experiences in the biomedical field, and 4) a dedicated
biomedical research space for our PhD students in order to foster interaction and peer learning across
the student community. Students will be exposed to ideas and perspectives that cross research
laboratory, department, and college-level boundaries. These experiences will enable students to
conduct world-class research, compete for senior industry positions, and start independent ventures.
As noted by Dr. Christopher Hirose, Director of Research at the St Alphonsus Regional Medical
Center Couglin Clinic,

...establishment of a Biomedical Engineering PhD program at Boise State University will ...
provide us the qualified local workforce we need to advance clinical, experimental, and
computational research to improve patient outcomes.

(i) Provide a venue in Idaho for further education in biomedical engineering to feed the
growing regional and national need

Biomedical Engineering is one of the fastest growing fields in the United States, with projected growth
of 24% by 2024, three times the national average [Bureau of Labor Statistics]. Doctoral degrees are
essential for securing positions as biomedical researchers and R&D scientists in medical device,
biotechnology, rehabilitation, and medical supply companies. Such companies generate over $42
billion in annual sales, and experience steady growth because of aging demographics and emerging
markets.

The University of Idaho offers two PhD programs (in ‘Biological Engineering’ and in ‘Exercise
Science’) that help to address this economic need. However, these programs do not cover key
branches of biomedical engineering. For example, the Biological Engineering PhD program at Ul
offers advanced topics in a broad spectrum of biological questions, but a large portion of the program
is inherently focused on environmental applications such as biofuels, climate modeling, and waste
water treatment and management. The Exercise Science PhD program at Ul focuses on clinical
application of science in measuring performance and managing nutrition, but do not address the
underlying biological questions and engineering mechanics of musculoskeletal movement.

The creation of a new PhD in Biomedical Engineering will create collaborations that will strengthen
research at the University of Idaho. As noted by Dr. Nathan Schiele, Assistant Professor of Biological
Engineering at the University of Idaho,

This proposed Ph.D. program can also help my own research goals, since it will increase the
visibility of biomedical research in Idaho and expand the regional expertise in fields that
complement my own work. | am one of a handful of researchers in the Department of
Biological Engineering at Ul that have a biomedical research focus, and the proposed Ph.D.
program can help our state reach a critical mass of researchers and projects in biomedical
engineering.

The proposed PhD program in Biomedical Engineering at Boise State University is a unique cross-
campus collaboration between all colleges and departments supporting biomedical researchers,
including the departments of Kinesiology, Mechanical & Biomedical Engineering, Biological Sciences,
and Electrical & Computer Engineering. The program’s emphasis areas in biomechanics, human
performance, and mechanobiology are currently not offered in any Idaho universities. Importantly, the
proposed PhD program is strategically positioned to facilitate growth in research and clinical
evaluation in St. Luke’s, St. Alphonsus, Idaho College of Osteopathic Medicine, and Boise Veterans
Affairs Medical Center. For example, graduates from this program would have necessary expertise for
gait analysis and rehabilitation interventions for children and veterans with pathological gait.

(iii) Increase faculty competitiveness for external funding

This program will undoubtedly strengthen external funding applications from researchers involved in
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the program. Federal funders, such as the National Institutes of Health (NIH), National Science
Foundation (NSF), National Aeronautics and Space Administration (NASA), and Department of
Defense (DoD) are actively interested in funding collaborative, transdisciplinary projects that tie
together expertise across departments, colleges, and communities. The biomedical faculty at Boise
State currently involved in establishing this PhD program have had some initial success with federal
funding. Successfully funded awards from researchers involved in this program have included an NSF
CAREER award, Idaho Global Entrepreneurial Mission (IGEM) Council awards, Idaho NASA EPSCoR
awards, and DoD awards, totaling $1.95 million in extramural funding. These same researchers
applied for $7.9 million in funding in 2017, and are targeting $7.3 million in grant submissions for the
upcoming year. However, the ability to compete for biomedical funding has been severely hindered by
the absence of PhD programs in Kinesiology and Mechanical & Biomedical Engineering. This deficit
has been cited as a weakness in comments from prior proposal applications submitted by biomedical
faculty in these departments; a reviewer of a recent NIH R15 proposal (requested funding $410k)
stated, as an environment weakness,

“The lack of doctoral programs may be limiting to the efforts to expand the research program”.

In a separate R15 application (requested funding $400k) another reviewer had similar environmental
concerns:

“Since the institution has only a MS program in the department, there will not be many
advanced student role models for the undergraduate students”.

This PhD program will address this limitation and stand as a tangible demonstration of collaboration
and transdisciplinary engagement across the Boise State campus. This type of transdisciplinary
initiative will be critical to success in driving Boise State towards R2 and R1 research status.
Additionally, the proposed program will serve recent hires in Mechanical & Biomedical Engineering
and Electrical & Computer Engineering who are actively involved in biomedical research as well as an
upcoming hire in Kinesiology. This PhD program will strengthen the competitiveness of the research
environment at Boise State, and we anticipate it will contribute to the success of future submissions.

Environment

The proposed program will be built on a solid foundation created by recent growth at Boise State in
disciplines related to biomedical engineering:

e The number of faculty members directing research projects in biomedical engineering at
Boise State has increased by 300% in the past 5 years, with nine recent faculty hires across
two colleges (C. Fitzpatrick, D. Estrada, E. Gerard, G. Uzer, T. Brown, S. Phillips, B. Johnson,
K. Cantley, S. Hall), one upcoming hire in the College of Health Science, and recent full-time
staff hires (K. Seymore, BRC).

e The amount of funding Boise State has received from the National Institutes of Health for
biomedical research projects has increased from $2.5 million in 2012 to $6.1 million in 2017.

e The biomedical research infrastructure at Boise State University has expanded in the last five
years, with over $13 million in intramural and extramural investments in the Center for
Orthopaedic and Biomechanics Research in the College of Health Sciences, the biomedical
engineering complex in the College of Engineering, the Biomedical Research Vivarium, and
the Biomolecular Research Center in the College of Arts and Sciences.

e The interdisciplinary Biomedical Engineering Minor Program is the sixth largest minor
program at the university, with 97 students currently enrolled and 298 students that have
earned this minor in the past five years, over 40% were from underrepresented groups in
engineering (see Section 2b for further detail).

The state of Idaho has recognized the economic potential of the biomedical engineering
industry, and has organized strategic initiatives to strengthen biomedical research in Idaho
(see Section 5, Goal 4, for further detail). The above developments have offered an
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unprecedented opportunity for Boise State to create a PhD program in the field of biomedical
engineering and establish Boise State as a premier program in the northwest for biomedical
research. The National Institutes of Health (NIH) have also noticed Boise’s growth in
biomedical research, and in August 2017, Congressman Mike Simpson hosted a director from
the NIH at the Boise State campus. After this visit, Congressmen Simpson stated that

“Boise State has great potential to expand its (biomedical) research footprint”.
Former President Bob Kustra stated that,
“Biomedical research is a high priority for Boise State University and the State of Idaho”

2. Need for the Program. Describe the student, regional, and statewide needs that will be
addressed by this proposal and address the ways in which the proposed program will meet
those needs.

a. Workforce need: Provide verification of state workforce needs that will be met by this program.

The proposed program will provide local, place-bound students with access to a program that will
advance them professionally. The following table shows the number of job openings in the general
field of biomedical engineering at www.ziprecruiter.com on Feb. 11, 2018. The search terms were
selected to encompass positions normally filled by biomedical engineering graduates.

Search term Number of jobs
PhD Biomedical Engineering 677
PhD Bioengineering 186
PhD Biomedical Research 1224

The total number of job openings is 2087, and a 7% increase is expected each year per the 2016
Bureau of Labor Statistics. State need was calculated as 0.67% of the national need to reflect the
percent of the nation’s population in Idaho. Local regional need was calculated as 50% of the state
need to reflect the percent of Idaho’s population in the local area. The unemployment rates for
biomedical scientists with a PhD were 2.3% in 2013 (national average = 7.5%). This is the most
recent report from a national Survey of Doctorate Recipients
(https:/Incsesdata.nsf.gov/doctoratework/2013/). The typical job titles requiring a PhD in biomedical
engineering include professor, biomedical scientist, postdoc, senior scientist, and senior engineer.

Year 1 Year 2 Year 3
Local (Regional) 7 7 8
State 14 15 16
Nation 2087 2233 2389

The above table is a finer-grained approach to labor data than can be provided by DOL data, and
therefore is provided in lieu of DOL data. Furthermore, use of DOL projections are based on the
present state of biomedical research and biomedical industry in Idaho. However, the presence of a
new PhD in Biomedical Engineering will result in an increase in biomedical industry, which will result

IRSA TAB 3 Page 5


http://www.ziprecruiter.com/
https://ncsesdata.nsf.gov/doctoratework/2013/

INSTRUCTION, RESEARCH AND STUDENT AFFAIRS
DECEMBER 20, 2018 Attachment 1

in additional employment opportunities.

State DOL data Federal DOL data Other data source: (describe)
Local (Service Area) | See above table | See above table See above table
State See above table | See above table See above table
Nation See above table | See above table See above table

b. Student need. What is the most likely source of students who will be expected to enroll (full-
time, part-time, outreach, etc.).

The enthusiasm for biomedical engineering is evident in our undergraduate student population. The
undergraduate minor in Biomedical Engineering is the largest minor program (along with Computer
Science) in the College of Engineering, and the sixth largest minor program across the entire
university. Almost 100 students are currently enrolled in the biomedical minor program, including
participants from Mechanical & Biomedical Engineering, Kinesiology, Biology, and Material Science.
Top-tier undergraduate students are obtaining undergraduate research positions in the biomedical
research labs across the Boise State campus. However, without an advanced degree in biomedical
engineering, we are losing these highly qualified potential PhD candidates to doctoral programs
outside of Idaho. This new PhD program will have an immediate benefit to undergraduate students
seeking further education in the biomedical field in the Intermountain West region. The Biomedical
Engineering doctoral program will provide a mechanism to retain highly motivated students currently
working as undergraduate research assistants in our biomedical laboratories, as well as incentivizing
Boise State as the destination of choice for further education in kinesiology, engineering, medical and
performance sciences in Idaho and beyond. Please see the letters of support from former Boise
State students (E. Neumann, K. Seymore, T. Simenc, S. D’az) that have a high level of interest for the
proposed PhD program.

This program will also help address the underrepresentation of women in STEM majors. For example,
in the department of Mechanical & Biomedical Engineering, female students make up just 14.5% of
the undergraduate population. However, women in the Biomedical Engineering minor represent close
to 50% of the minor cohort. Hence, we expect that a doctoral program in biomedical engineering will
attract greater female representation. In the long-term, increasing the number of women obtaining
advanced STEM degrees has huge potential to address gender disparity in both academia and
industry.

Finally, graduate students at the PhD level will facilitate hiring of additional undergraduate researchers
in our biomedical labs, to work and learn under the guidance of these PhD candidates. Biomedical
faculty recently established a Biomedical Internship program, whereby undergraduate students could
take a 3-credit internship course which involved working in, and contributing to, a biomedical research
lab on campus. Obtaining an internship was a highly competitive process, primarily due to the number
of undergraduate students that each PI could accommodate in their lab over a semester. An active
biomedical PhD cohort would facilitate a greater number of internships, as an undergraduate student
could work directly with a PhD student. This would be a significant boost to the experiential learning
component of the undergraduate curriculum.

c. Economic Need: Describe how the proposed program will act to stimulate the state economy
by advancing the field, providing research results, etc.

First, the western U.S. has experienced strong growth in the biomedical engineering industry in the
past two decades. However, most of this growth has been in California, Utah, and Washington, which
have university programs in biomedical engineering. The long-term economic impact of a Biomedical
Engineering PhD program is evident in Salt Lake City, where the bioengineering graduate program
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was started in 1974, and has supported the growth of a medical technology industry that is now
represented by 961 companies and 26,900 high-paying jobs (mean salary = $62,300).

Idaho has seen modest growth, as biomedical companies, such as St. Theresa Medical Inc., and
Securos Surgical, which have looked to expand their operations into the Treasure Valley. A
Biomedical Engineering PhD program will give industry leaders confidence that Boise State University
is committed to providing an innovative environment and a highly-trained workforce that is critical for
the biotechnology sector to flourish in Idaho. Boise is a thriving metropolitan area that can leverage
expertise arising from this graduate program to attract medical and biotech companies to the region,
and facilitate the growth of biomedical startup companies and clinical facilities. As noted by Dr. Jeff
Brourman, Owner of WestVet Animal Emergency and Specialty Center,

The surgeons at WestVet, including myself, have been actively involved in developing new
surgical instruments and devices for animal health. A PhD program in biomedical engineering
would give us an ability to work with laboratories at Boise State on long-term projects and submit
proposals to federal agencies. My recent work with Dr. Trevor Lujan at Boise State, in
developing and testing the first hip resurfacing device for canines, is a great example of this type
of collaborative work.

And as noted by Andrew Kazanovicz, Research and Development and Quality Manager at MWI
Animal Health,

| recently moved from our offices in Massachusetts to initiate R&D operations in Boise. This

move has put me in close proximity to clinical consultants and the MWI headquarters, but a

current limitation is a lack of access to a skilled workforce that is able to conduct high-quality
biomechanics research. The proposed PhD program can increase access to the people and
laboratory resources | need to do my job well.

Second, the new PhD program will result in a substantial increase in federal grant funding. The
National Institutes of Health is the highest funded federal program for research, with $30 billion in
annual funding. In 2017, the state of Idaho received $14.7 million in NIH funding, which was
considerably less than the neighboring states of Utah ($198 million), Nevada ($31.5 million), Montana
($36 million), Washington ($998 million), and Oregon ($312 million)(source:
http://www.unitedformedicalresearch.com/). A PhD program in Biomedical Engineering will signal to
the NIH that Boise State is expanding its biomedical research footprint, and this program will enable
principal investigators at Boise State to better compete for large five-year research project grants
(RO1). We conservatively estimate that the proposed PhD program, once fully established, will result
in an increase of $1.5M in federal funding entering Idaho per year. Finally, the percentage of women
in biomedical engineering is around 40%, more than twice the overall engineering average. This PhD
program can therefore improve gender diversity in STEM graduate programs at Boise State.

d. Societal Need: Describe additional societal benefits and cultural benefits of the program.

As the prominence of 21 century diseases increase (obesity, aging, cancer), a strong need exists for
“bench to bedside” solutions in regenerative and rehabilitative medicine. The PhD in Biomedical
Engineering will train students to develop novel approaches to fix persistent problems in healthcare
and human performance by exposing students to challenging courses, state-of-the-art laboratory
equipment and technology, and impactful research projects. This transdisciplinary program can
address traditional limitations of single discipline programs, such as a lack of analytical skills in
kinesiology curriculums, and a lack of human movement science in engineering curriculums.
Graduates of such a program will not only be pivotal in crossing boundaries between the clinic and
laboratory, but the bicameral nature of the transdisciplinary degree will make them adept at integrating
within, and even leading, large interdisciplinary teams requiring both skill sets.

e. If Associate’s degree, transferability:
N/A
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3. Similar Programs. Identify similar programs offered within Idaho and in the region by other in-
state or bordering state colleges/universities.

As shown in the following tables, every research university in Idaho and adjacent states has one or
more PhD programs that have similarities with the proposed program.

Similar Programs offered by Idaho public institutions (list the proposed program as well)

Institution Name

Degree name

Program Name and brief description if warranted

and Level
BSU Doctoral The proposed program includes the following three
Proposed: PhD in fields: blomechanlcs, human performance, and
Biomedical Engineering mechanobiology.
BSU Doctoral Program curriculum is focused on, Biochemistry,
A ioinformatics, Biophysics, Cell Biology,
PhD in Biomolecular (Btltg)rlr? ional Biol lecul iol
e putational Biology, Molecular Biology
ISU Doctoral The program allows for a broad range of research
PhD in Biology topics in Microbiology, Ecology, Plant Science,
Virology and Neuroscience.
ul Doctoral There are various specialization areas such as
PhD in Biology biomedicine, cellular and molecular biology, ecology
and evolution and neuroscience.
Ul Doctoral There are various specialization areas in Precision
PhD in Bioloaical Agriculture, Bio Image Processing, Bioprocess
gica . . )
Engineering Englneerln.g, Medlc_al Pharme_lcology, Tgndon
Mechanobiology, Biomechanics of Engineered
Tissues, Neural Engineering, Agricultural
Processing Systems, Biofuels, Biomass Conversion
ul Doctoral There are various specialization areas in Fitness
PhD in Exercise Assessmer!t, Obesity and Health, Physiplc_)gy of
. Exercise, Fitness Assessment & Prescription,

Motivation in Sport & Recreation, Character
Development, Neuromechanics of Human
Movement, Motivation in Sport & Recreation

Similar Programs offered by other Idaho institutions and by institutions in nearby states

Institution Name

Degree name and | Program Name and brief description if

Level

warranted

Montana State

PhD in Neuroscience

University Ph.D. in Biological Sciences
Montana PhD in Neuroscience
University of Montana | PhD in Pharmaceutical Sciences and Drug Design
PhD in Cellular, Molecular and Microbial Biology
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University of Nevada | Ph.D. in Biological Sciences
Las Vegas PhD in Interdisciplinary Health Sciences
Nevada —— - - -
University of Nevada | PhD in Biomedical Engineering
Reno PhD in Cell and Molecular Biology
PhD in Kinesiology
Oregon State PhD in Bioengineerin
University 9 9
Oregon Portland State I
University PhD in Biology
. . PhD in Biology
University of Oregon . .
PhD in Human Physiology
. PhD in Biology
B”.gha”.‘ Young PhD in Exercise Science
University
PhD in Neuroscience
PhD in Biology
PhD in Bioengineering
Utah ) ) PhD in Rehabilitation Science
University of Utah _ .
PhD in Neurobiology and Anatomy
PhD in Kinesiology
PhD in Neuroscience
. _ PhD in Biological engineering
Utah State University .
PhD in Biology
PhD in Biology
University of PhD in Neuroscience
. Washington PhD in Physiology & Biophysics
Washington N . .
PhD in Bioengineering
Washington State PhD in Biological and Agricultural Engineering
University PhD in Biology
Wyoming Unlver_sny of PhD !n Blomed|§al Sciences
Wyoming PhD in Neuroscience

4. Justification for Duplication with another institution listed above. (if applicable). If the
proposed program is similar to another program offered by an Idaho public institution, provide a
rationale as to why any resulting duplication is a net benefit to the state and its citizens. Describe
why it is not feasible for existing programs at other institutions to fulfill the need for the proposed
program.

Idaho State University offers a PhD program in Biology, however, ISU’s program does not focus on
engineering nor on mechanobiology concepts and therefore has little overlap with Boise State’s
proposed PhD in Biomedical Engineering.

The University of Idaho offers PhD programs in Biological Engineering and Exercise Science:

e The Biological Engineering PhD program at Ul offers advanced topics in a broad spectrum of
biological questions, but a large portion of the program is inherently focused on environmental
applications such as biofuels, climate modeling, and waste water treatment and management.
Although there are faculty with research interests aligned with the proposed mechanobiology
emphasis, there is no structured mechanobiology curriculum offered at Ul. We regard any
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overlap in research interests between faculty at Ul and Boise State as the basis for
collaboration. Three of the faculty members developing this PhD proposal traveled to Ul last
fall to visit the research labs of faculty in the Biological Engineering PhD program and initiate
potential collaborations (see letters of support from Dr. Schiele and Dr. McGowan). As noted
by Dr. Craig McGowan, Associate Professor in the Department of Biological Sciences at the
University of Idaho,

In my role as Director of the Comparative Neuromuscular Biomechanics Laboratory,
my research seeks to understand the relationships between the musculoskeletal
morphology and the biomechanics and neural control of locomotor performance. These
research interests will be highly complementary to researchers in the Biomedical
Engineering PhD program at Boise State University and | look forward to future
collaborations with doctoral students and biomedical faculty involved in this program.
These collaborations will undoubtedly have a positive effect on the biomedical research
aspirations in the State of Idaho and strengthen the potential for obtaining federal
research funding at both the University of Idaho and Boise State University.

e The Exercise Science PhD program at Ul focuses on clinical application of science in
measuring performance and managing nutrition. In this way, these programs do not
specifically have any emphasis areas in Biomechanics and Mechanobiology.

The proposed PhD program in Biomedical Engineering at Boise State University is a unique cross-
campus collaboration between all colleges and departments supporting biomedical researchers. This
encompasses the departments of Kinesiology, Mechanical & Biomedical Engineering, Biological
Sciences, and Electrical & Computer Engineering and will enable doctoral students to gain expertise
in the mechanics, movement, and functional performance of living systems. In addition, this program
has emphasis areas in biomechanics, human performance, and mechanobiology that are currently not
offered in any Idaho universities.

Furthermore, BSU’s proposed program will have impacts that are not feasible for Ul's programs: (i)
BSU's is strategically positioned to facilitate growth in research and clinical evaluation at St. Luke’s,
St. Alphonsus, Boise Veterans Affairs (VA), and the new Idaho College of Osteopathic Medicine (see
letters of support from Dr. Roberts, Dr. Hirose, Dr. Aldape, Dr. Stephens, Dr. Hasty), and (ii) BSU’s
program will have major benefits for undergraduate and master’s level students in existing BSU
programs. As noted by Dr. Dennis Stevens, Chief, Infectious Disease Section at the Boise Veterans
Administration Medical Center,

This new PhD program can help Idaho research groups, such as the group | currently direct at
the VA, explore new ideas and funding opportunities. For example, several researchers at
Boise State are working to develop treatments for soft tissue disease, which has overlap with
research being conducted at the VA related to soft tissue infections. The proposed PhD
program would bolster any potential collaboration between the VA and Boise State, and
therefore this program can help support VA research. | feel this program would be a smart
investment for Boise and for Idaho.

5. Describe how this request supports the institution’s vision and/or strategic plan.
Alignment with the SBOE Strategic Plan:

SBOE Strategic Plan Relevance of proposed program

GOAL 1: A Well-educated Citizenry The proposed program will provide
local professionals with the opportunity

>0Objective C: Higher Level of Educational .
to advance professionally.

Attainment — Increase successful progression
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through Idaho’s educational system.

GOAL 2: Innovation and Economic Development

The educational system will provide an environment
that facilitates the creation of practical and
theoretical knowledge leading to new ideas.
>0Objective B: Innovation and Creativity — Increase
creation and development of new ideas and
solutions that benefit society.

The proposed program will focus on
research that addresses
transdisciplinary problems in
biomedical engineering through
collaboration and ability to cross
traditional departmental boundaries.

GOAL 4: Effective and Efficient Educational System
— Ensure educational resources are coordinated

The proposed program:

>leverages existing courses and

throughout the state and used effectively. resources at Boise State to build a new

program without requiring development
of additional courses

>0Objective D: Productivity and Efficiency — Apply
the principles of program prioritization for resource

allocation and reallocation. , . .
>builds on already strong biomedical

engineering minor and master’s
programs

>will enhance the quality of
undergraduate and master’'s programs.

Alignment with Boise State University's Mission, Core Themes, and Strategic Plan:

The highlighted portions of Boise State University’s mission statement are especially relevant to
the proposed program:

Boise State University is a public, metropolitan research university providing leadership in
academics, research, and civic engagement. The university offers an array of undergraduate
degrees and experiences that foster student success, lifelong learning, community
engagement, innovation, and creativity. Research, creative activity and graduate programs,
including select doctoral degrees, advance new knowledge and benefit the community, the
state and the nation. The university is an integral part of its metropolitan environment and
is engaged in its economic vitality, policy issues, professional and continuing education
programming, and cultural enrichment.

BSU Core Themes Relevance of proposed program

Core Theme One: Undergraduate Education. | >The program will create more opportunities for
undergraduates to contribute to biomedical
research labs through summer research

experiences and internships.

Our university provides access to high quality
undergraduate education that cultivates the
personal and professional growth of our
students and meets the educational needs of
our community, state, and nation. We
engage our students and focus on their
success.

>The research experience gained by
undergraduate students will increase the quality
of education for those students.
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Core Theme Two: Graduate Education.

Our university provides access to graduate
education that addresses the needs of our
region, is meaningful in a global context, is
respected for its high quality, and is delivered
within a supportive graduate culture.

>The proposed program will provide advanced
degree opportunities in biomedical engineering
in Idaho for current undergraduate and master’s
students.

>The program will train students to develop
novel approaches to address persistent
problems in neuromuscular and musculoskeletal
healthcare.

>Graduate students will be exposed to peer
learning through establishment of a biomedical
graduate student community.

>The program will produce graduates which can
feed the growing national need for biomedical
researchers.

Core Theme Three: Research and Creative
Activity.

Through our endeavors in basic and applied
research and in creative activity, our
researchers and students create knowledge
and understanding of our world and of
ourselves, and transfer that knowledge to
provide societal, economic, and cultural
benefits. Students are integral to our faculty
research and creative activity.

>The proposed program will provide relevant
research to our funding agencies (NIH, DoD,
NSF) and the greater healthcare community
through dissemination of results in journal and
conference publications.

>Research pursued by graduate students and

faculty members will focus on problems of high
relevance to musculoskeletal and neurological
health.

>The program will strengthen ties with local
healthcare communities including St. Luke’s
Health System, Boise Veterans Affairs, West
Vet, Securos Surgical, St Theresa Medical Inc.

Goal 1: Create a signature, high-quality education experience all students

Students will be part of a community of biomedical researchers. They will take a small core of
required courses to develop a common language for communication across disciplines. There
will be a shared biomedical graduate student workspace where students can interact and grow
through peer learning. Graduate seminars will develop a broad base of knowledge in
biomedical engineering and potential industry and research careers. A transdisciplinary
internship course in a research lab outside of their mentors will enhance understanding of the
benefits and challenges to transdisciplinary research. Dissertation work on an area of high
relevance to the clinical, surgical, and rehabilitation communities will develop a depth of
understanding and expertise in “bench to bedside” translational research. The program will
have emphasis areas in biomechanics, human performance, and mechanobiology, which are
currently not offered in any ldaho universities.

Goal 2: Facilitate the timely attainment of education goals of our diverse student

IRSA

population

Graduate students at the PhD level will facilitate hiring of additional undergraduate
researchers in biomedical labs across campus as undergraduate students may work and learn
under the guidance and supervision of these PhD candidates. We expect that engagement in
undergraduate research will facilitate the retention of these students as they complete their
undergraduate degrees.
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The development of a biomedical graduate student research community will facilitate retention
of these graduate students as there will be opportunity for peer learning, and a peer support
network.

To facilitate timely attainment of the research-based requirements of the PhD program,
students will emphasize credit hours spent on experiential learning and research over required
coursework.

Goal 3: Gain distinction as a doctoral research university

This program is directly aligned with Boise State’s strategies to “build select doctoral programs
with a priority towards transdisciplinary programs in professional and STEM disciplines” and
“design systems to support and reward interdisciplinary collaboration and transdisciplinary
degrees programs”.

In 2016, Boise State reached a significant milestone in obtaining a classification as a doctoral
research institution from the Carnegie Classification on Institutions of Higher Education. This
program, and its transdisciplinary framework, will contribute to successfully driving Boise State
towards R2 research status and beyond. The cross-cutting nature of the program facilitate
innovation and creativity, as ideas combine across departments and colleges and are adapted
to new areas and applications. Additionally, the research produced by these PhD students will
undoubtedly strengthen preliminary data required for external funding applications, and
improve extramural funding success from federal funding sources, such as the National
Institutes of Health, NSF, NASA, DoD. These agencies are actively interested in funding
collaborative, transdisciplinary projects that tie together expertise across departments,
colleges, and communities, which is ideally aligned with the vision of this proposed program.

Goal 4: Align university programs and activities with community needs

The state of Idaho has increasingly recognized the economic potential of the biomedical
industry, and has organized strategic initiatives to strengthen biomedical research in Idaho. In
the past few years, the Idaho Technology Council has hosted a ‘Grow Idaho MedTech’ event
on the Boise State campus, and a venture capital company has held medical technology
summits (MedBuild) to coalesce the biomedical community and connect innovators to
healthcare entrepreneurs. Last year, Boise State University and St. Luke’s Hospital held an
inaugural annual research alignment meeting, which drew large participation from both
institutions. In August 2017, congressman Mike Simpson hosted a director from the National
Institutes of Health, and noted that Boise State has great potential to expand its footprint in
biomedical research. The proposed PhD program is strategically positioned to facilitate growth
in research and clinical evaluation in both St. Luke’s Health System and Boise Veterans Affairs
(VA) and strengthen ties with local healthcare communities such as West Vet, Securos
Surgical, and St. Theresa Medical Inc. A Biomedical Engineering PhD program will give
industry leaders confidence that Boise State University is committed to providing an innovative
environment and a highly-trained workforce that is critical for the biotechnology sector to
flourish in Idaho.

Goal 5: Transform our operations to serve the contemporary mission of the university

The transdisciplinary nature of the program will facilitate Boise State’s strategy to “break down
silos that inhibit communication, collaboration and creativity”. The program will promote and
facilitate cross disciplinary communication between research faculty and students.
Additionally, the program is designed to leverage existing courses from across departments
and colleges so that this new program will be delivered through an efficient, cost-effective
framework.
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6. Assurance of Quality. Describe how the institution will ensure the quality of the program.
Describe the institutional process of program review. Where appropriate, describe applicable
specialized accreditation and explain why you do or do not plan to seek accreditation.

The following measures will ensure the high quality of the proposed program:

Regional Institutional Accreditation: Boise State University is regionally accredited by the
Northwest Commission on Colleges and Universities (NWCCU). Regional accreditation of the
university has been continuous since initial accreditation was conferred in 1941. Boise State
University is currently accredited at all degree levels (A, B, M, D).

Specialized Accreditation:

Engineering: The Boise State University undergraduate engineering programs (e.g., civil
engineering, computer science, electrical and computer engineering, materials science and
engineering, and mechanical engineering) have been accredited by ABET, Inc. Engineering
disciplines are normally only accredited by ABET at the undergraduate level. The
Mechanical Engineering program underwent a successful accreditation in Fall 2016, and
was reaccredited until Fall of 2022.

Kinesiology: Only specific kinesiology programs at Boise State University (e.g., , Athletic
Training and K-12 Physical Education) undergo accreditation. Both programs are at the
undergraduate level. The Athletic Training program was reaccredited by CAATE in Spring
2018, while the K-12 Physical Education program underwent a successful reaccreditation by
CAEP in 2014.

Program Review: Internal program evaluations will take place every five years as part of the
normal departmental review process conducted by the Office of the Provost.

Graduate College: The program will adhere to all policies and procedures of the Graduate
College, which is a member of the Council of Graduate Schools (Washington, D.C.), the leading
authority on graduate education in the United States. The Graduate College has broad
institutional oversight of all graduate degree and certificate programs.

Program Oversight: The proposed new PhD in Biomedical Engineering will build on a significant
foundation of experience within two departments (Mechanical and Biomedical Engineering and
Kinesiology). Both departments successfully manage MS programs.

The graduate student community within these two departments currently includes approximately
54 MS students. The governance structure, policies and procedures of the PhD program will
ensure that students receive the individual mentoring, guidance, and professional development
needed to progress through their programs in a timely manner.

Student Mentoring and Program Assessment: On-going program evaluation and
assessment at the program level will provide essential information to help ensure the long-
term quality of the program. Assessment activities will allow monitoring of individual student
progress in the program so challenges can be recognized early and managed effectively.
Integrated and evaluated over time, this feedback can also be used to fine-tune and adjust
the overall program design, as needed to maintain excellence. Components of the student
mentoring and outcomes assessment plan include:

e Appointment of a Major Advisor who has the primary responsibility for day-to-day
mentoring and professional development of their students — Identification of the advisor will
be strongly encouraged for admission to the program.

e Planning of academic course work — Students will work with their advisor and Supervisory
Committee to complete a Program Development Form (PDF), which identifies the calendar
of course work necessary for students to complete their degree requirements. Each
student’'s PDF is up-dated on an annual basis, providing an opportunity for the advisor and
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student to review the plan and make corrections, additions, etc., as necessary. Completed
PDFs are placed in each student’s departmental file.

e Progress and competency in graded coursework — How students perform in the classroom
will provide a direct metric of progress and achievement — particularly in the early portion of
the program when much of the required course work is typically taken by students.

e Comprehensive examination - As discussed below (#6), the comprehensive exam
represents a significant milestone and an important assessment tool for monitoring how
well students have assimilated information from various sources and integrated it into
comprehensive knowledge of the biomedical field. It will have both an oral and written
component.

e Dissertation proposal — As discussed below (#6), the dissertation written and oral proposal
assess the suitability of a PhD student to conduct research in the biomedical field in a
manner that meets rigorous peer-reviewed standards. Satisfactory completion is required
for the student to become a PhD candidate.

e Dissertation defense — The culminating activity of the program is the oral presentation and
public defense of the dissertation (discussed in more detail below).

e Program assessment — The program will undergo an annual assessment that includes exit
interviews of graduating students, compilation of student publications, bibliometrics,
awards, and special activities (such as internships, workshops, and extended visits to other
institutions), monitoring of initial post-graduate employment and ongoing career
development, and key metrics of the student pipeline including data for admission,
enrollment, degree progress, overall time-to-degree, student financial support, and attrition
(including analysis of reasons for attrition). This assessment is the responsibility of the
program director assisted by Institutional Research and the Graduate College, and results
in a report to the deans of the participating colleges. The report must include a description
of previous actions used to improve the program, the results of those actions, and any
newly recommended or modified actions to be undertaken by the program in response to
the most recent assessment. The deans are responsible for discussing the report with the
provost and for administrative actions necessary for implementation of the improvement
plan by the program.

Faculty Steering Committee: The Faculty Steering Committee is responsible for curriculum
changes, academic policies, student recruitment and admission recommendations,
management of program graduate assistants, appointment of Supervisory Committees,
monitoring of student progress, resolution of ad hoc student issues, and other responsibilities
defined in the graduate handbook for the program.

Supervisory Committee: The Supervisory Committee is charged with general guidance of the
doctoral student, including design and approval of the program of study, participation in the
comprehensive examination, supervision of the dissertation research, and participation in the
dissertation defense. The Supervisory Committee consists of a major advisor who acts as
chair, and at least two, but no more than four additional members. Two members of
committee must be faculty participating in the Biomedical Engineering program and one
member must be external to the Biomedical Engineering faculty. Biomedical Engineering
faculty members must be University regular or research faculty and members of the
Graduate Faculty. External committee members may be external to Boise State University
when such appointments enhance the function of the committee. The committee members
are selected by the student and the major advisor and approved by the program director. A
change of the major advisor or Supervisory Committee member can be made after initial
appointment. The Appointment of Supervisory Committee form should be submitted to and
approved by the program director and the graduate college.
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Application and Admission Requirements: Applicants to the PhD program in Biomedical

Engineering will be required to have a Bachelor's or Master’s degree in kinesiology,
engineering, or a related discipline from an accredited college or university. Admission will
be competitive and will be based on previous experience in the field, transcripts, professional
references, scores on the general test of the Graduate Record Examination (GRE), and
evaluation of a letter of intent describing previous research experience and the applicant’s
professional interests and plans for the future.

Milestones and Timeline: The milestones of the PhD study include appointment of a major

advisor and Supervisory Committee, formulation of plan of study, completion of course work,
completion of the comprehensive examination, dissertation proposal defense, and final
dissertation defense. The major advisor is appointed when the student is admitted to the
program. An Appointment of Supervisory Committee form must be submitted before sitting
for the comprehensive examination. A student will be eligible to sit for comprehensive
examination after completing the Engineering Core, Life Sciences Core, and Emphasis Area
coursework (15 credits), but the student must take the comprehensive examination prior to
completing the dissertation proposal. Once the student has passed the comprehensive
examination, the student is eligible to defend their dissertation proposal. The dissertation
proposal should be complete within one year of the comprehensive examination. After
successful proposal defense, the student is recommended for Advancement to Candidacy.

Appeal Process: Students have the right to file a written appeal regarding the decisions on

their comprehensive examination, dissertation proposal defense, and final dissertation
defense. The faculty steering committee serves as an appeal mechanism for decisions made
by student’s supervisory committee. The program director offers an appeal mechanism for
decisions and recommendations of the faculty steering committee. The Boise State
University Graduate Council and Graduate Dean serves an appeal mechanism for decisions
made by the program director.

Master’s Degree Option: A doctoral student who has failed the comprehensive exam, the

proposal/dissertation defense, or under special circumstances, may petition to the program
for approval to transfer to a terminal BME Master’s degree or another aligned Master’s
program (i.e. Mechanical Engineering or Kinesiology).

7. In accordance with Board Policy Ill.G., an external peer review is required for any new
doctoral program. Attach the peer review report as Appendix B.

See Appendix.

8. Teacher Education/Certification Programs. All Educator Preparation programs require
review from the Professional Standards Commission (PSC) and approval from the Board. In
addition to the proposal form, the Program Approval Matrix (Appendix C) is required for any
new and modifications to teacher education/certification programs, including endorsements. The
matrix must be submitted with the proposal to OSBE and SDE using the online academic
program system as one document.

N/A

9. Five-Year Plan: Is the proposed program on your institution’s approved 5-year plan?
Indicate below.

Yes X No

IRSA

TAB 3 Page 16



INSTRUCTION, RESEARCH AND STUDENT AFFAIRS
DECEMBER 20, 2018 Attachment 1

Curriculum, Intended Learning Outcomes, and Assessment Plan

10. Curriculum for the proposed program and its delivery.

a. Summary of requirements. Provide a summary of program requirements using the
following table.

Credit hours required: 63
Credit hours required in support courses: 18
Credit hours in required electives: 12
Credit hours for thesis or dissertation: 33
Total credit hours required for completion: 63

The support courses are comprised of an engineering core (3 cr), a life sciences core (3 cr), a
research methods core (3 cr), graduate seminar (2 cr), graduate professional development (1 cr),
transdisciplinary experience (3 cr), comprehensive exam (2 cr), and dissertation proposal (1 cr).

b. Additional requirements. Describe additional requirements such as comprehensive
examination, senior thesis or other capstone experience, practicum, or internship, some
of which may carry credit hours included in the list above.

Comprehensive Examination: The objective of the comprehensive examination is to judge depth
and breadth of knowledge in the biomedical field. The student must enroll in BME 691 Doctoral
Comprehensive Examination for the semester during which they plan to take the comprehensive
examination. The comprehensive examination includes a written and oral component. The written
component must demonstrate a comprehensive understanding and synthesis of peer-reviewed
literature in their emphasis area, identify a gap in knowledge in this area, and design a research study
to fill this gap. In the oral component, the student must present their study design to their Supervisory
Committee and be able to justify the decisions made in the formulation of their study, demonstrate an
understanding of the limitations of their study, and competently address questions from the
committee. The Supervisory Committee will determine if the student passes or fails. The student
needs to pass both the written and oral components. If a student fails the written component, the
student is allowed to revise the written examination one time. If a student fails the oral component, the
supervisory committee has the option of allowing a student to repeat the oral exam one time. This
must be done within the time period specified by the Supervisory Committee. Failure of the
comprehensive examination will result in dismissal from the PhD program.

Dissertation Proposal: The objective of the dissertation proposal and oral defense is to assess the
suitability of a PhD student to conduct research in the biomedical field in a manner that meets rigorous
peer-reviewed standards. Satisfactory completion is required for the student to become a PhD
candidate. The dissertation proposal should be presented within one year of satisfactory completion of
the comprehensive examination. The student must submit a written dissertation proposal to the
Supervisory Committee two weeks before the oral proposal defense. The proposal should describe in
sufficient detail the proposed scope of work, anticipated scientific impact, timeline, and a plan for
obtaining and utilizing the resources necessary to complete the research. After the Supervisory
Committee reviews the proposal they can give their approval to proceed with scheduling the
dissertation proposal defense or they can ask the student to make changes to the proposal and to
resubmit it. The dissertation proposal defense consists of the student presenting his or her proposed
doctoral research and answering questions about the proposal, related background material and
decisions made in the formulation of their proposal. Majority approval of the Supervisory Committee is
required to pass the proposal defense. If a student fails the oral defense, he or she may be allowed to
reinitiate the dissertation proposal once with the approval of the Supervisory Committee. Students
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who fail a second time or do not receive approval to resubmit the proposal will be administratively
withdrawn from the program. After the student passes both the written and oral portions of the
dissertation proposal, he or she is admitted to candidacy and should work on his or her proposed
research. Major deviation from the proposed research requires majority approval of the Supervisory
Committee.

Dissertation Requirements: The dissertation must be the result of independent and original research
by the student and must constitute a significant contribution to the current knowledge in the
biomedical field, equivalent to multiple peer-reviewed publications. The style and format of the
dissertation are to conform to the standards of the Graduate College.

Dissertation Defense: A public defense of the dissertation is scheduled after the Supervisory
Committee has reviewed a draft that is considered to be a nearly final version. The date of the
defense is determined jointly by the Supervisory Committee and the student and must be consistent
with any guidelines provided by the Graduate College. The first part of the defense will be a public
oral presentation of the dissertation. The second part will be an oral exam administered by the
Supervisory Committee who will decide whether the student passes or fails the defense. A student
who fails the defense may be permitted to try again but failure a second time will result in dismissal
from the PhD program.

Final Approval of the Dissertation: If the defense is completed with a result of pass, the Supervisory
Committee prepares a statement describing final requirements such as additions or modifications to
the dissertation and any additional requirements such as archival of data. When these requirements
have been met to the satisfaction of the Supervisory Committee, the approval page of the dissertation
is signed by the members of the committee.

11. Program Intended Learning Outcomes and Connection to Curriculum.

a. Intended Learning Outcomes. List the Intended Learning Outcomes for the proposed
program, using learner-centered statements that indicate what will students know, be
able to do, and value or appreciate as a result of completing the program.

Program Intended Learning Outcomes and Assessment Plan:

Program Intended Learning Outcomes:

Graduates of this program are expected
to have the following skills and
knowledge:

Direct measures of
Achievement of
Intended Learning
Outcomes

Indirect Measure of
Achievement of
Intended Learning
Outcomes

1. Graduates will be able to formulate
relevant hypotheses in their research
area and will be able to conduct
independent research using scientific
methods to answer those
hypotheses.

Proposal and
comprehensive exam,
dissertation research
and defense

Exit interview with
students, faculty
observations and
discussions

2. Graduates will be able to effectively
communicate their results of
scientific research in both written and
oral form to scientific and public

Required proposal and
oral presentation,
dissertation and
defense, publications,

Exit interview with
students, faculty
observations and
discussions,

audiences. participation in seminar | presentations at
course professional meetings,
publications
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Graduates will demonstrate
proficiency to devise, analyze, and
evaluate new methods for solving
problems of healthcare importance.

Assignments in
research methods
coursework, dissertation
research and defense,
publications

Exit interview with
students, faculty
observations and
discussions

Graduates will demonstrate the
ability to work effectively on
transdisciplinary teams.

Transdisciplinary
research internship

Exit interview with
students, faculty
observations and
discussions

Graduates will demonstrate mastery
of knowledge in their chosen
emphasis area.

Assignments in
emphasis area
coursework, dissertation

Exit interview with
students, faculty
observations and

research and defense discussions

Exit interview with
students, faculty
observations and
discussions, publications

Dissertation research
and defense,
publications

6. Graduates will demonstrate a high
level of expertise in their discipline
through contributions to the scientific
literature.

12. Assessment plans

a. Assessment Process. Describe the assessment process that will be used to evaluate
how well students are achieving the intended learning outcomes of the program.

Assessment Process: On-going program student mentoring and assessment will ensure that
students receive the individual mentoring, guidance, and professional development needed to
progress through their programs in a timely manner and achieve the program’s intended learning
outcomes.

Student Mentoring and Assessment: On-going student mentoring and assessment will
provide essential information to help ensure the long-term quality of the program.
Assessment activities will allow monitoring of individual student progress in the program so
challenges can be recognized early and managed effectively. Integrated and evaluated over
time, this feedback can also be used to fine-tune and adjust the overall program design, as
needed to maintain excellence. The program director will collect direct and indirect measures
to ensure students are achieving the intended learning outcomes. Components of the
student mentoring and outcomes assessment plan include:

e Appointment of a Major Advisor who has the primary responsibility for day-to-day
mentoring and professional development of their students — Identification of the advisor will
be strongly encouraged for admission to the program.

e Planning of academic course work — Students will work with their advisor and Supervisory
Committee to complete a Program Development Form (PDF), which identifies the calendar
of course work necessary for students to complete their degree requirements. Each
student’s PDF is up-dated on an annual basis, providing an opportunity for the advisor and
student to review the plan and make corrections, additions, etc., as necessary. Completed
PDFs are placed in each student’s departmental file.

e Progress and competency in graded coursework — How students perform in the classroom
will provide a direct metric of progress and achievement — particularly in the early portion of
the program when much of the required course work is typically taken by students.
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e Comprehensive examination - As discussed above (#9b), the comprehensive exam
represents a significant milestone and an important assessment tool for monitoring how
well students have assimilated information from various sources and integrated it into
comprehensive knowledge of the biomedical field. It will have both an oral and written
component.

e Dissertation proposal — As discussed above (#9b), the dissertation proposal and oral
defense assess the suitability of a PhD student to conduct research in the biomedical field
in a manner that meets rigorous peer-reviewed standards. Satisfactory completion is
required for the student to become a PhD candidate.

e Dissertation defense — As discussed above (#9b), the culminating activity of the program is
the oral presentation and public defense of the dissertation.

e Exit interview — Students will work with the program director and faculty steering committee
to complete an exit interview. The exit interview will be used to collect student feedback to
fine-tune and adjust the overall program design to maintain excellence.

b. Closing the loop. How will you ensure that the assessment findings will be used to
improve the program?

Program assessment and review: The program will undergo an annual assessment and internal
review every five years (discussed further below). These assessments are the responsibility of the
program director and will be used to improve the program by providing recommendation and/or
actions to be undertaken by the program to maintain excellence.

c. Measures used. What direct and indirect measures will be used to assess student
learning?

Assessment Measures: The program will annually collect direct and indirect measures to evaluate
whether students are achieving each of the intended learning outcomes.

Direct Measures: The program director will assess student progress and competency in
graded coursework, comprehensive exam, dissertation proposal and defense, compilation of
student publications, bibliometrics, awards, and special activities (such as internships,
workshops, and extended visits to other institutions). Further, the program will monitor of
initial post-graduate employment and ongoing career development, and key metrics of the
student pipeline including data for admission, enrollment, degree progress, overall time-to-
degree, student financial support, and attrition (including analysis of reasons for attrition).

Indirect Measures: The program will assess the student success indirectly by collecting exit
interviews, observations and feedback from faculty, and presentations at professional
meetings and conferences.

d. Timing and frequency. When will assessment activities occur and at what
frequency?

Assessment activities: The program and student assessment will be conducted annually, while a
program-level review will occur every five years.

Program assessment: The program will undergo an annual assessment. This assessment
is the responsibility of the program director assisted by Institutional Research and the
Graduate College, and results in a report to the deans of the participating colleges. The
report will collect and evaluate the direct and indirect measures of student success (as
discussed above). The report must include a description of previous actions used to improve
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the program, the results of those actions, and any newly recommended or modified actions
to be undertaken by the program in response to the most recent assessment. The deans are
responsible for discussing the report with the provost and for administrative actions
necessary for implementation of the improvement plan by the program.

Program Review: Internal program evaluations will take place every five years as part of the
normal departmental review process conducted by the Office of the Provost.

Enrollments and Graduates

13. Existing similar programs at ldaho Public Institutions. Using the chart below, provide
enroliments and numbers of graduates for similar existing programs at your institution and
other Idaho public institutions.

Existing Similar Programs: Historical enrollments and graduate numbers

Institution and Fall Headcount Enroliment in Proaram Number of Graduates From
Program Name 9 Program (Summer, Fall, Spring)

FY15 FY16 FY17 FY18 FY15 | FY16 FY17 FY18

(most (most
recent) recent)
BSU
. 28

PhD Biomolecular 17 21 25 (30in - 1 2 4
Sciences F18)
ISU
PhD in Biology 11 ! ! 8 3 1 1 1
Ul
PhD in Biology 8 / ! 9 3 0 2 1
Ul
PhD in Biological 0 1 3 6 0 0 0 1
Engineering
Ul
PhD in Exercise 15 16 16 14 2 3 2 1
Science
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14. Projections for proposed program: Using the chart below, provide projected enroliments
and number of graduates for the proposed program:

Proposed Program: Projected Enrollments and Graduates First Five Years

Program Name: PhD in Biomedical Engineering

Projected Fall Term Headcount Enrollment in Projected Annual Number of Graduates From
Program Program

FY20 FYy21 FY22 FY23 FY24 | FY25 | FY20 Fy21 FY22 FY23 FY24 FY25
(first (first
year) year)

6 7 9 11 11 11 - - - 2 4 5

15. Describe the methodology for determining enrollment and graduation projections.
Refer to information provided in Question #2 “Need” above. What is the capacity for the
program? Describe your recruitment efforts? How did you determine the projected numbers
above?

Our estimate is based on that approximately 5% of Boise State Mechanical and Biomedical
Engineering (MBE) majors go on to seek MD, PhD or other professional degrees. This will give us
access to a ~4-5 students that seek a biomedical engineering PhD per year. Similar student interest
from Kinesiology is also expected. At a conservative estimate, we expect to enroll at least 11 students
within the program in the first four years. Student funding will be moved onto external funding sources
within 1-2 years of starting the program. Our target is a 50:50 internal/external funding ratio for each
student over the duration of their PhD studies.

Additionally, similar statistics are available for two other BSU interdisciplinary PhD programs in
Biomolecular Sciences and the Materials Science and Engineering. When combined these two PhD
programs have 63 graduate students (Biomolecular: 25, Materials Science: 38) with an incoming class
of ~10 per year. Both of these programs are larger than the proposed program (15+ affiliated faculty)
and thus their enrollment numbers are consistent with faculty count.

Recruitment to the program will be coordinated with the recruiting staff of the graduate college.
Recruitment at a local level will occur primarily by informal contact between faculty members and local
professionals and their organizations. We anticipate some recruitment of highly qualified Boise State
undergraduate and master’s-level students. Because of the interdisciplinary nature of the program, we
believe that the program will have broad appeal, enabling us to recruit students nationally and
internationally as well. In the fields of kinesiology and mechanical and biomedical engineering,
students are motivated to apply to graduate programs because of the strength of faculty research and
program reputation.

Our recruitment plan has a 3-pronged approach for attracting high quality applicants:

(1) Support of faculty travel to recruiting events. Faculty attendance at recruiting events such as
conferences serves several important functions for research, including networking to recruit students
into labs. Students attend conferences to meet potential mentors, and conferences provide excellent
opportunities for faculty members to meet applicants in-person and to judge the quality of their past
research experience by attending oral or poster presentations.

(2) Create a highly visible and informative web presence. Potential applicants will likely make use
of the internet to search for graduate programs. We intend to have a highly visible web presence. Our
web presence will include websites for the PhD program as a whole, but also for each biomedical
faculty member and their lab. These sites will include up-to-date information on opportunities, current
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students, success stories, and where-are-they-now information about graduates, as well as recent
publications, presentations and funded research proposals.

(3) Support the visits of colleagues from external institutions. We will host regular visits from
colleagues at other research institutions to give seminars and have informal meetings with graduate
students and faculty. Such visits are key to publicizing a strong and successful training program.
These colleagues facilitate recruiting at their home institutions when they suggest their students apply
to Boise State. Further, each biomedical faculty member will be encouraged to travel to other
institutions to give seminars and informal meetings to enhance our visibility at external institutions.

16. Minimum Enrollments and Graduates. Have you determined minimums that the program
will need to meet in order to be continued? What are those minimums, what is the logical
basis for those minimums, what is the time frame, and what is the action that would result?

We have determined minimum enrollment in the program to be eight students. We expect each
participating principal investigator to support one to two PhD students on a rolling basis with a 1-2
year overlap. Unless these numbers are met within first four years we will identify the core problems
(not enough student enrollment, faculty involvement, etc...) and will increase our recruitment efforts
as outlined in the above sections as well as recruiting more core faculty in the program.

Resources Required for Implementation —fiscal impact and budget

17. Physical Resources.

a. Existing resources. Describe equipment, space, laboratory instruments, computer(s),
or other physical equipment presently available to support the successful
implementation of the program.

The Center for Orthopaedic and Biomechanics Research is a 3600 sq. ft. research space where it
houses the hardware and software necessary to conduct neuromechanical analysis of human
movement. Specific hardware include: a motion capture system, force plates, wireless EMG, and
IMUs, musculoskeletal ultrasound and dynamometer. There are 10 desktop and 3 laptop computers
which contain the software necessary for analysis of human movement, including: Visual 3D,
OpensSim, Matlab, LabVIEW, Osirix, SPSS.

The Computational Biosciences Lab is a 500 sq. ft. dedicated research space for computationally-
focused biomedical research. It has workspace and personal computer capacity for eight students in
addition to three high-performance Linux workstations, access to a high performance computing
cluster, and finite element, visualization, and meshing software including: Abaqus, Amira, Hypermesh,
Fortran, Matlab.

The Mechanical adaptation laboratory (MAL) occupies 1200 square feet in room 313 of the Micron
Engineering Building and has a dedicated tissue/cell culture facility located at Room 313A, which is
equipped with fluorescent inverted and upright microscopes, Flexcell FX5000 bioreactor for bulk strain
application (0.1-12%, max 3Hz), Stageflexer system for strain application under microscope, two
custom vibration devices (0-10g, 0.1-500Hz) and two simulated microgravity devices. Additionally,
MAL has a wet lab space that can handle all routine molecular biology, PCR and immunochemistry
methods and tasks related to cell culture or animal tissue processing. Additional desk space available
for seven students all equipped with PCs.

The Northwest Tissue Mechanics lab is an 800 sqg. ft. research space in the Micron Engineering
Building that houses the mechanical test systems and imaging devices needed to characterize the
morphology and mechanical function of tissue. Major equipment includes an Instron E10000
Electropulse linear and rotary mechanical test system, a high-speed camera, a 3D structured light
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imaging system, a hip simulator for joint replacements, and a bioreactor with biaxial actuators for cell
culture. A workbench is equipped with tools, hardware, materials and electronics to develop and build
test fixtures, device prototypes, and mechatronic systems. The lab has desk space for eight people,
four iMac computers, and four PCs.

Physical space for the program administrative assistant will be provided by the department of
Mechanical & Biomedical Engineering.

b. Impact of new program. What will be the impact on existing programs of increased
use of physical resources by the proposed program? How will the increased use be
accommodated?

Currently, the program faculty have a total of 17 Master’s students in our research labs. It is expected
that some of the resources currently utilized by these Master’s students will transition to incoming PhD
students during the first two years of the program. It is expected that PhD students will act as mentors
to undergraduate students, and this will facilitate additional undergraduates participating in research
projects. Program faculty currently have 30 spaces available for graduate students. The Center for
Orthopaedic and Biomechanics Research will provide a new dedicated biomedical research space
which includes a conference room and graduate research space to accommodate additional growth
and foster interaction and peer learning across the student community.

The new program will require office supplies to administer the program and operating expenses to
facilitate program growth through hosting local/regional biomedical events, undergraduate research
experiences, seed funding for preliminary grant data, invited lectures, scientific conferences.

c. Needed resources. List equipment, space, laboratory instruments, etc., that must be
obtained to support the proposed program. Enter the costs of those physical resources
into the budget sheet.

No additional physical resources are required for the program.

18. Library resources

a. Existing resources and impact of new program. Evaluate library resources,
including personnel and space. Are they adequate for the operation of the present
program? Will there be an impact on existing programs of increased library usage
caused by the proposed program? For off-campus programs, clearly indicate how the
library resources are to be provided.

No additional library resources are needed. There are no new courses added, so no new textbooks
are required. The research areas patrticipating in the program are already active at the Master’s level,
hence, required resources are already in place.

b. Needed resources. What new library resources will be required to ensure successful
implementation of the program? Enter the costs of those library resources into the
budget sheet.

None.

19. Personnel resources

a. Overview. Give an overview of the personnel resources that will be needed to
implement the program. How many additional sections of existing courses will be
needed? Referring to the list of new courses to be created, what instructional capacity
will be needed to offer the necessary number of sections?

No new courses will be created and no additional instructional capacity is required. We anticipate 3-4

IRSA TAB 3 Page 24



INSTRUCTION, RESEARCH AND STUDENT AFFAIRS
DECEMBER 20, 2018 Attachment 1

incoming students per year. Currently, our graduate courses do not reach maximum capacity and the
increase in doctoral students will likely be partially offset by a decrease in master’s students;
therefore, given the relatively small increase in student numbers, we do not expect the program will
put an undue burden on existing instructional capacity. The transdisciplinary nature of the program
also means that any additional requirements are dispersed across a number of courses, departments,
and colleges.

Additional administrative support is required to maintain the program. A half-time administrative
assistant is required.

One month of summer salary is required for both the program director and associate director to
support the program.

In the first 2 years of the program, course release is required for the program director and associate
director in order to allow these personnel to complete their additional program duties without
diminishing research and departmental activities.

The most important new resources required by the program will be new graduate assistant lines,
discussed below in section d.

b. Existing resources. Describe the existing instructional, support, and administrative
resources that can be brought to bear to support the successful implementation of the
program.

Existing faculty lines are currently supporting the instructional requirements of the program. Graduate
student advising will be provided through existing faculty lines.

Program Faculty:

1. Tyler Brown, Department of Kinesiology, College of Health Sciences
Dr. Tyler Brown is an assistant professor in the Department of Kinesiology and is the director
of the Center for Orthopaedic and Biomechanics Research at Boise State University. Dr.
Brown's research focuses on understanding the biomechanics of lower limb to prevent
musculoskeletal injury, and slow development and progression of musculoskeletal disease.

2. Kurtis Cantley, Department of Electrical and Computer Engineering, College of Engineering
Dr. Kurtis Cantley is an assistant professor in the Department of Electrical and Computer
Engineering and is the director of the Cantley Research Group at Boise State University. Dr.
Cantley's research interests are in the area of bioelectronics, and specifically materials,
devices, and circuits for neural interfaces.

3. David Estrada, Micron School of Materials Science and Engineering, College of Engineering
Dr. David Estrada investigates the intersection of atomically thin materials with biology to
develop novel materials and devices for biomedical applications. In particular, he is developing
novel materials for tissue engineering and regenerative medicine, biomolecular analysis and
next generation DNA sequencing, and wearable bioelectronics for human performance
monitoring.

4. Clare Fitzpatrick, Department of Mechanical and Biomedical Engineering, College of Engineering
Dr. Clare Fitzpatrick is an assistant professor and director of the Computational Biosciences
Lab in the Department of Mechanical and Biomedical Engineering. Her work focuses on
applying computational models to understand the mechanisms of disease, injury, and
degeneration, and designing targeted treatment options and surgical interventions to address
clinical issues and athletic performance.

5. Stephanie Hall, Department of Kinesiology, College of Health Sciences
Dr. Stephanie Hall is an assistant professor in the Department of Kinesiology at Boise State
University. Dr. Hall's research focus is on the effects of exercise and physical activity in the
treatment and prevention of disease.
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Benjamin Johnson, Department of Electrical and Computer Engineering, College of Engineering
Dr. Benjamin Johnson's research group focuses on developing devices for bioelectronic
medicine, a technology that reads and modulates the electrical activity of the body’s nervous
system, enabling real-time, chronic health monitoring and novel treatment options for patients.
Our implantable microsystems leverage advanced microelectronic technology to achieve
vanishingly small levels of integration.

Cheryl Jorcyk, Department of Biological Sciences, College of Arts and Sciences
Dr. Cheryl Jorcyk is a professor in the Department of Biological Sciences and the director of
Clinical/Translational Research at Boise State. The Jorcyk lab focuses on the interplay
between the tumor microenvironment and inflammatory proteins in the promotion of cancer
metastasis, with a strong emphasis on prevention and treatment.

Byung Kim, Department of Physics, College of Arts and Sciences
Dr. Byung Kim's research focuses on molecular-scale investigations of biomechanics in
biological systems including proteins, nucleic acids, cells and tissues using scanning probe
microscopy (SPM). For the investigations, Dr. Kim and his group develops novel SPM
techniques such as interfacial force microscopes and high-speed atomic-force microscopes.
Dr. Kim and his group also investigate the role of nanoscale water in biomechanical adhesion
and lubrication for future biomechanical applications such as artificial cartilage development .

Trevor Lujan, Department of Mechanical and Biomedical Engineering, College of Engineering
Dr. Trevor Lujan is an associate professor in the Department of Mechanical and Biomedical
Engineering and is the director of the Northwest Tissue Mechanics laboratory at Boise State
University. Dr. Lujan investigates the physical mechanisms of injury and repair in soft
musculoskeletal tissues, and then works to translate this research into innovative medical
solutions that are effective and affordable.

Julia Oxford, Department of Biological Sciences, College of Arts and Sciences
Dr. Julie Oxford is a professor in the Department of Biological Sciences and is the director of
the Biomolecular Research Center at Boise State University. Dr. Oxford's research is focused
on the structure-function relationship of the extracellular matrix molecules, and the role they
play during development, disease onset, and progression.

Shawn Simonson, Department of Kinesiology, College of Health Sciences
Dr. Shawn Simonson is a Professor and the Director of the Human Performance Laboratory in
the Department of Kinesiology at Boise State University. He also serves as a Faculty
Associate in the Center for Teaching and Learning. He teaches at both the undergraduate
and graduate levels as well as laboratory and performance oriented courses. Simonson
conducts research in exercise (novel conditioning programs) and environmental physiology as
well as publishing in the scholarship of teaching and learning.

Gunes Uzer, Department of Mechanical and Biomedical Engineering, College of Engineering
Dr. Gunes Uzer is an Assistant Professor in the Department of Mechanical and Biomedical
Engineering at Boise State University. His research work on stem cell mechanobiology
focuses on identifying relevant components of mechanical signals that modulate a wide variety
of bone cell functions as well as defining the mechanical control of stem cell structure, function
and fate.

TBD — Starting Fall 2019, Department of Kinesiology, College of Health Sciences
The Department of Kinesiology will seek applications for a tenure track faculty position (at the
Assistant or Associate Professor level), to begin fall 2019. They will seek individuals with
research interests in Motor Control, Biomechanics, and/or Neurophysiology that complement
existing areas of excellence and can support this proposed transdisciplinary PhD program. It is
anticipated the candidate will have broad training and have experience with the mechanical
and/or neural principles underlying movement, neurorehabilitation, motor control or other
aspects of neuromuscular physiology.
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c. Impact on existing programs. What will be the impact on existing programs of
increased use of existing personnel resources by the proposed program? How will
quality and productivity of existing programs be maintained?

There will be minimal impact on existing programs. Administrative needs will be provided by a half-
time administrative assistant. Summer salary/ course release for the administrative faculty (program
director, associate director) will ensure that the quality of their other commitments does not decrease.

d. Needed resources. List the new personnel that must be hired to support the
proposed program. Enter the costs of those personnel resources into the budget
sheet.

The program will require support from a half-time administrative assistant and will have oversight from
a program director (1 month summer salary annually, course release in years 1 & 2) and a program
associate director (1 month summer salary annually, course release in years 1 & 2). Funding for these
positions will be requested using BSU’s annual budget process. However, in the event that central
funding is not secured, the positions will be funded via reallocation within the colleges.

Investment in new graduate assistant lines will be key. Our plan is to build to seven graduate assistant
lines on state funding. Of those, two would be funded by reallocated funds within the College of
Engineering and two would be funded by reallocated funds within the College of Health Sciences.

The Graduate College would fund two additional assistantships for the first two years. In the third
year, ongoing funding for the two Graduate College-funded lines and one additional line will be sought
using BSU’s annual budgeting process. In the event that central funding is not secured, funds will be
reallocated within the College of Health Sciences to cover a minimum of one of those three
assistantships. The resulting five assistantships would form a viable base for continuation of the
program. The sixth and seventh assistantships, if funded, would further strengthen the program.

Students in the program typically would initially be supported by an appropriated assistantship, and
then would move to grant support. We anticipate that by the fourth year of the program, a minimum of
four assistantships would be supported by grants.

20. Revenue Sources

a) Reallocation of funds: If funding is to come from the reallocation of existing state
appropriated funds, please indicate the sources of the reallocation. What impact will the
reallocation of funds in support of the program have on other programs?

Except for the grant-funded graduate assistantships, we anticipate that all funds for the program will
derive from reallocation of funds within the university. As noted above, the Colleges of Engineering
and Health Sciences will reallocate funds for four graduate assistantships in Year One. The Graduate
College will fund two assistantships for the first two years of the program. In the third year, ongoing
funding for the two Graduate College-funded lines and one additional line will be sought using BSU’s
annual budgeting process. In the event that central funding is not secured, funds will be reallocated
within the College of Health Sciences to cover a minimum of one of those three assistantships,
forming a viable base continuation of the program. The sixth and seventh assistantships, if funded,
would further strengthen the program.

b) New appropriation. If an above Maintenance of Current Operations (MCQ) appropriation
is required to fund the program, indicate when the institution plans to include the program
in the legislative budget request.

At this point, we do not anticipate asking for a new appropriation to fund this program. It may be that
in the future the university will determine that it would be desirable to submit a line item request for
funding for the proposed program.
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c) Non-ongoing sources:

i.If the funding is to come from one-time sources such as a donation, indicate the
sources of other funding. What are the institution’s plans for sustaining the program
when that funding ends?

ii.Describe the federal grant, other grant(s), special fee arrangements, or contract(s) that
will be valid to fund the program. What does the institution propose to do with the
program upon termination of those funds?

Grant funds will be used for graduate assistantships, as described above. The long-term viability of
the program depends on the success of faculty members in securing grants.

d) Student Fees:

i.If the proposed program is intended to levy any institutional local fees, explain how
doing so meets the requirements of Board Policy V.R., 3.b.

N/A

ii.Provide estimated cost to students and total revenue for self-support programs and for
professional fees and other fees anticipated to be requested under Board Policy
V.R., if applicable.

N/A

21. Using the budget template provided by the Office of the State Board of Education, provide the
following information:
e Indicate all resources needed including the planned FTE enrollment, projected revenues,
and estimated expenditures for the first four fiscal years of the program.
e Include reallocation of existing personnel and resources and anticipated or requested
new resources.
e Second and third year estimates should be in constant dollars.
e Amounts should reconcile subsequent pages where budget explanations are provided.
e If the program is contract related, explain the fiscal sources and the year-to-year
commitment from the contracting agency(ies) or party(ies).
e Provide an explanation of the fiscal impact of any proposed discontinuance to include
impacts to faculty (i.e., salary savings, re-assignments).
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FY 20 FY 21 FY 22 FY 23
FTE Headcount FTE Headcount FTE Headcount FTE Headcount
A. New enroliments 6 6 7 7 9 9 11 11
B. Shifting enroliments
Il. REVENUE
FY 20 FY 21 FY 22 FY 23
On-going One-time On-going One-time On-going One-time On-going One-time
1. New Appropriated Funding Reques $0 $0 $0 $0 $0 $0 $0 $0
2. Institution Funds $320,629 $24,000 $323,625 $24,000 $367,578 $0 $371,059 $0
3. Federal $0 $0 $40,574 $0 $81,733 $0 $164,672 $0
4. New Tuition Revenues from $0 $0 $0 $0 $0 $0 $0 $0
Increased Enrollments
5. Student Fees $0 $0 $0 $0 $0 $0 $0 $0
6. Other (i.e., Gifts) $0 $0 $0 $0 $0 $0 $0 $0
Total Revenue  $320,629 $24,000 $364,199 $24,000 $449,311 $0 $535,730 $0

Ongoing is defined as ongoing operating budget for the program which will become part of the base.

One-time is defined as one-time funding in a fiscal year and not part of the base.
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I1l. EXPENDITURES FY 20 Fy 21 FY 22 FY 23
A. Personnel Costs On-going One-time On-going One-time On-going One-time On-going One-time
1. FTE 0.83 0.22 0.83 0.22 0.83 - 0.83 -
2. Faculty $0 $0 $0 $0 $0 $0 $0 $0.00
3. Adjunct Faculty $0 $0 $0 $0 $0 $0 $0 $0.00
4A. Grad Assts: state-funded $156,000 $0 $156,000 $0 $182,000 $0 $182,000 $0.00
4B. Grad Assts: grant funded $0 $0 $26,000 $0 $52,000 $0 $104,000 $0
5. Research Personnel $0 $0 $0 $0 $0 $0 $0 $0.00
6. Directors/Administrators $18,000 $24,000 $18,540 $24,000 $19,096 $0 $19,669 $0.00
7. Administrative Support Personnel $17,500 $0 $18,025 $0 $18,566 $0 $19,123 $0.00
8A. Fringe Benefits: state funded $24,310 $0 $24,537 $0 $26,591 $0 $26,831 $0.00
8B: Fringe Benefits: grant funded $0 $0 $1,820 $0 $3,640 $0 $7,280 $0
9. Other: Grad Asst Tuition & Insurance
for state funded Grad Assts $74,819 $0 $76,523 $0 $91,326 $0 $93,435 $0
for grant funded Grad Assts $0 $0 $12,754 $0 $26,093 $0 $53,392 $0.00
Total Personnel
and Costs $290,629 $24,000 $334,199 $24,000 $419,311 $0 $505,730 $0.00
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B. Operating Expenditures

1. Travel
2. Professional Services
3. Other Services

4. Communications

)]

. Materials and Supplies

(o]

. Rentals

7. Materials & Goods for
Manufacture & Resale

8. Miscellaneous

Total Operating Expenditures

IRSA

INSTRUCTION, RESEARCH AND STUDENT AFFAIRS
DECEMBER 20, 2018

Attachment 1

FY 20 FYy 21 FY 22 FY 23
On-going One-time On-going One-time On-going One-time On-going One-time

$0 $0 $0 $0 $0 $0 0\ $0

$0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0
$5,000 $0 $5,000 $5,000 $0 $5,000 $0
$0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0
$25,000 $0 $25,000 $0 $25,000 $0 $25,000 $0
$30,000 $0 $30,000 $0 $30,000 $0 $30,000 $0
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FY 20 FY 21 FY 22 FY 23
On-going One-time On-going One-time On-going One-time On-going One-time
C. Capital Outlay
1. Library Resources $0 $0 $0 $0 $0 $0 $0 $0
2. Equipment $0 $0 $0 $0 $0 $0 $0 $0
Total Capital Outlay $0 $0 $0 $0 $0 $0 $0 $0
D. Capital Facilities
Construction or Major
Renovation
E. Indirect Costs (overhead)
Utilites
Maintenance & Repairs
Other
Total Indirect Costs $0 $0 $0 $0 $0 $0 $0 $0
TOTAL EXPENDITURES: $320,629 $24,000 $364,199 $24,000 $449,311 $0 $535,730 $0
Net Income (Deficit) $0 $0 $0 $0 $0 $0 $0 $0
Notes:
LA. Most if not all of the students in the program will be full-time; therefore the FTE count is equal to the headcount
l.A.1 FTE calcuation does not include graduate assistantships
l.LA.8 Fringe benefits calculated as (.2119* salary) for administrators who are already existing employees;
(.2119*salary + 11,200) for new support staff, (0.07*salary) for graduate assistants
lILA.4.,9. Graduate assistantships @$26,000 yearly stipend, $8166 yearly tuition, $3,000 insurance.
ll.B.5. "Materials and Supplies" refers to office supplies, etc.
l.B.8. Miscellaneous includes hosting local/regional biomedical events, UG research experience, seed funding for preliminary grant data,
invited lectures, scientific conferences
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Appendix B: External Review Report

Appendix C: Response to external review report
Appendix D: Letters of Support
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Appendix A: Curriculum

1. General Curriculum

Doctor of Philosophy in Biomedical Engineering

Course Number and Title Credits

Engineering Core Course 3
KINES/ME 520: Advanced Biomechanics (3 cr)

Life Sciences Core Course (choose one course from the following, or alternative Life 3
Science Core Course as approved by graduate program coordinator)

KINES 510: Physiology of Activity (3 cr)
KINES 560: Motor Learning (3 cr)
ZOOL 501: Human Physiology (3 cr)

Research Methods Courses (choose one course from the following, or alternative 3
Research Methods Course as approved by graduate program coordinator)

KINES 551: Research Design in Exercise and Sport (3 cr)
KINES 552: Applied Statistical Methods (3 cr)

EEB 603: Reproducible Science (3 cr)

BIOL 601: Biometry (4 cr)

Emphasis Area Courses (choose a minimum of 9 credits in courses approved by the 9
graduate program coordinator in one of the following emphasis areas)

Students must select from the following three emphases:

Biomechanics

Human Performance

Mechanobiology

Elective Courses 3

Choose a minimum of 3 credits in graduate-level elective courses in engineering or life

sciences as approved by the graduate program coordinator.

Graduate Professional Development 1

BME 601: Graduate Professional Development (1 cr)

Graduate Seminar (take a minimum of two semesters of graduate seminar) 2

BME 598: Graduate Seminar (1 cr)

Transdisciplinary Experience (complete a one semester research or industry-related 3

activity outside of the advisor’s laboratory)

BME 696: Directed Research

BME 691: Doctoral Comprehensive Examination 2

BME 689: Dissertation Proposal 1

BME 693: Dissertation 33

Total 63
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2. Courses for the Emphasis Areas

Doctor of Philosophy in Biomedical Engineering

Emphasis Areas
Course Number and Title Credits

Students must select one of the following three emphases, and complete a minimum of 9
9 credits in this area selecting from the following list, or as approved by the graduate
program coordinator.

Biomechanics Emphasis

ME 510: Continuum Mechanics (3 cr)

ME 576: Advanced Dynamics (3 cr)

ME 570: Finite Element Methods (3 cr)

ME 597: Failure Mechanics (3 cr)

KINES/ME 525: Laboratory Techniques in Biomechanics (3 cr)

Human Performance Emphasis

KINES 506: Sports Nutrition (3 cr)

KINES 515: Exercise Physiology Lab (3 cr)

KINES 540: Applied Principles of Conditioning (2 cr)

KINES 545: Clinical Exercise Physiology and Prescription (3 cr)
KINES 580: Selected Topics in Hyperbaric Physiology (3 cr)
KINES/ME 525: Laboratory Techniques in Biomechanics (3 cr)

Mechanobiology Emphasis

ME 601: Mechanobiology (3 cr)

ME 570: Finite Element Methods (3 cr)

ME 550 Advanced Mechanics of Materials (3 cr)

PHYS 523: Physical Methods of Materials Characterization (3 cr)
PHYS 536: Soft Matter (3 cr)

PHYS 520: Nanobiotechnology (3 cr)
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BOISE STATE UNIVERSITY
SITE VISIT REPORT

Reviewing the proposal for

Doctor of Philosophy (PhD) in Biomedical Engineering
with emphasis in

(Tissue) Biomechanics
Human Performance
Mechanobiology

to be housed in the Graduate College

represented by faculty from

Department of Mechanical and Biomedical Engineering (College of Engineering)
Kinesiology (College of Health Sciences)
Electrical and Computer Engineering (College of Engineering)
Materials Science and Engineering (College of Engineering)
Biological Sciences (College of Arts and Sciences)
Physics (College of Arts and Sciences)

Adam Higgins, PhD, Associate Professor, Oregon State University
Mary C. (Cindy) Farach-Carson, PhD, Professor, University of Texas Health Science Center at
Houston
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A. Executive Summary

Based upon the proposal, letters, interviews, facility tour, and other information provided by the Boise State
group, the review team strongly and enthusiastically recommends the creation of the new transdisciplinary PhD
Program in Biomedical Engineering. The goal of the Program is to integrate biomedical researchers across
Boise State’s campus to provide a comprehensive understanding of movement, mechanics, structure and
physiology of living systems. The three broad objectives are to 1) create biomedical researchers with
transdisciplinary training who can work seamlessly across interdisciplinary boundaries, 2) provide a venue in
Idaho for further education in biomedical engineering to feed the growing regional and national need, and 3)
increase faculty competitiveness for external funding. The proposal is to initially provide graduate
assistantships (GA) for 6 entering graduate students, expanding to 7 in the third year. The review team agrees
with this proposal and considers it to be realistic based upon the capabilities in place at Boise State, the size of
the existing core faculty (12-13), and the commitment to the Program voiced by the University leadership.

Three emphasis areas are proposed that include Tissue Biomechanics, Human Performance, and
Mechanobiology. These three programs well integrate the existing focus areas of the core faculty in the
Departments of Mechanical and Biomedical Engineering, Kinesiology, and other faculty from Electrical and
Computer Engineering, Materials Science and Engineering, Biological Sciences, and Physics. The faculty with
whom the team met clearly have the expertise, breadth and depth to create and sustain this new Program. The
prospective and current students with whom the team met expressed high enthusiasm for the creation of the
new program, and it was evident to the review team that a number of these students in existing MS programs
would wish to continue in a PhD Program in Biomedical Engineering if it existed.

The proposed curriculum in Biomedical Engineering is built largely upon integration of existing courses and
should not require many new courses for implementation of the core curriculum. The three emphasis areas
arise from the foci of the existing MS programs, but there currently is no mechanism to integrate these into a
cohesive Program. The faculty have thoughtfully proposed an integrated curriculum that provides both a core
of foundational knowledge and then builds upon this by offering emphasis-specific electives. One concern of
the review team is the alignment of the new PhD curriculum with existing Masters (MS, MENG) program for
students who may leave the program before completion of the PhD. The Program leadership should carefully
review the requirements of the Masters programs to ensure that a Masters option is seamlessly available for
students regardless of emphasis area.

The review team is confident that this Program will be popular, and that it will continue to grow. The Leadership
at Boise State should ensure that resources are available to support this growth through new faculty hiring in
the emphasis areas and allocation of new GA funding to support the growth of the program. The review team
suggests that Leadership explore various funding models to ensure the sustainability of the Program taking
advantage of new revenue streams that could include increased F & A from external funding, royalties from
licensing of biomedical engineering-related patents, development efforts with potential donors, and other forms
of return from Program activities.

Although Boise State does not have a medical school, there are numerous opportunities for Biomedical
Engineering faculty and students to partner with regional clinical and allied health enterprises including the two
hospital systems, veterinary practices, the new ICOM (Idaho College of Osteopathic Medicine), the VA, and
the University of Idaho. Letters from all of these were provided to the reviewers and demonstrate enthusiasm.
The creation of a vibrant PhD Program in Biomedical Engineering at Boise State should help to enrich the
ecosystem such as to attract new industry and biotech to the Boise region, create new startups based upon
discovery, and provide a stable workforce on which such enterprise can rely. The team strongly encourages
the Program leadership to work with the Director of Clinical/Translational Research on integration with these
outside entities.

In summary, the review team believes that this proposed Program is timely, fills a current void, and can serve
as a vehicle for economic, intellectual and clinical activity in Idaho.
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B. Review Process

Drs. Adam Higgins (Director of Bioengineering Graduate Program at Oregon State University) and Mary C.
(Cindy) Farach-Carson (Director of Clinical and Translational Research at the University of Texas Health
Science Center at Houston) met on September 20 and 21 on the Boise State University Campus to review the
proposed PhD Program in Biomedical Engineering. Prior to the site visit, the team was provided with the Idaho
State Board of Education Proposal for the Graduate Degree Program, vitae of proposed Program faculty, and
17 support letters from a variety of stakeholders. The team also received a memorandum and instructions
from Dr. Tammi Vacha-Haase, Dean of the Graduate College.

On September 20, the review team met with Deans Tim Dunnagan (Health Sciences), Leslie Durham (Arts and
Sciences), JoAnn Lighty (Engineering), Tammi Vacha-Haase (Graduate College) along with Interim Provost
Tony Roark. They then were provided an overview of the proposed transdisciplinary Program by the four core
faculty Drs. Tyler Brown (kinesiology), Clare Fitzpatrick (mechanical and biomedical engineering), Trevor Lujan
(mechanical and biomedical engineering), and Gunes Uzer (mechanical and biomedical engineering), followed
by a meeting with the other interested faculty that included faculty from kinesiology, physics, electrical and
computer engineering, materials science and engineering, and biological sciences. A luncheon at the Bronco
Zone with the department heads and directors allowed the review team to see the athletic facility, and meet the
heads of the core departments Drs. John McChesney (kinesiology), Don Plumlee (mechanical and biomedical
engineering), as well as Dr. Bob Wood (Director of the School of Allied Sciences). Dr. Cheryl Jorcyk, Director
of Clinical/Translational Research, and Julie Oxford, Director of the COBRE in Matrix Biology, also attended.
The team then met with administrative leaders that included Dr. Max Davis-Johnson (ClO/Information
technology), Scott Lowe (Associate Dean, Graduate College) and Dr. Harold Blackman (Interim VP Research).
A tour of the campus facilities followed to include the BRC, RUCH, and COBR, where the team met with a
group of approximately a dozen students from a variety of existing programs. Several of these students
indicated that they would be prospective PhD students for the new Program in Biomedical Engineering. At
dinner, the review team members were introduced to two clinicians who represent the external stakeholders,
Dr. Mark Roberts (External Partner) and Dr. Kirk Lewis (Orthopedist, Sports Medicine).

On September 21, the review team met again with the core faculty to discuss additional related questions
arising from the previous day, then conducted an exit interview with the core faculty, Deans, Associate Deans,
and the Interim Provost. The review team then was charged with generating this report.
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C. Observations and General Recommendations

Boise State is a relatively young University (~50 years as a member of the State system) with a School of
Engineering that is approximately 20 years old. Thus, the University is in a unique position to develop
innovative programs that serve the rapidly growing region. A graduate educational void currently exists in the
rapidly growing transdisciplinary field of Biomedical Engineering in Boise, and no program exists to produce
PhD level scientists and engineers with relevant training in this area. The proposed program thus can
immediately occupy a niche that will serve local, regional and national need.

The leadership of the proposed PhD program presented the team with a vision to create a new PhD Program
that is transdisciplinary, flexible, sustainable and that will complement, rather than compete with, existing
programs. The benefits of this program are evident and include fostering cross-campus interactions, increasing
interdisciplinary communications, increasing faculty competitiveness for funding, and increasing workforce
training and economic development opportunities. Boise is the right place in the State for this effort, offering
access to clinical partnerships and a rapidly growing industrial base. While many of the courses presently exist
in individual programs, there is presently no integrated program for students interested in pursuing a PhD in
Biomedical Engineering. In the team’s interview with about a dozen current and potential students, many
expressed their desire for such a Program in Boise such that they do not need to leave the State. While both
participants and University leadership generally recognized the Program as having tremendous potential to
augment the current University programmatic offerings, it is clear that the College of Arts and Sciences needs
to be more involved in planning going forward, particularly with the integration of the mechanobiology
emphasis that will likely require close workings with the existing programs and resources managed in
Biomolecular Sciences.

The proposed Leadership team includes a Director and Associate Director, from different Colleges. The
founding Director, Dr. Trevor Lujan, is a tenured Associate Professor in the Department of Mechanical and
Biomedical Engineering, and the founding Associate Director is Dr. Tyler Brown, Assistant Professor in the
Department of Kinesiology. The proposed leadership plan establishes a succession mechanism by which the
Associate Director will become the next Director, and a new Associate Director will be named. The Director
and Associate Director will receive summer support (2 months) and reduced effort in teaching for the duration
of the administrative appointment. The review team believes this is absolutely essential to guarantee the
successful launch of the new PhD Program. The Program will be served by a Steering Committee consisting of
one member of each College. The Steering Committee should work with the Program Leaders to establish
policies and procedures for governance of the Program that should be clear, transparent, and enforced. The
current proposal requests 0.5 FTE for administrative support staff. The review team believes this may
underestimate the amount of time that will be needed to launch and sustain a competitive PhD program that
will soon include and track over 20 students (3-4 years). Providing a full time (1.0 FTE) should be considered
as resources allow. Because the members of the core faculty are relatively early in their careers (one tenured
associate professor and three untenured assistant professors), it is imperative that credit for programmatic
activities be recognized as valuable contributions to their dossiers as they seek promotions through the
University promotion and tenure committees.

The review team considered aspects of the Program that will impact its sustainability. The GA lines are
absolutely essential to the recruitment of new students and to the retention of Biomedical Engineering faculty
at Boise State. These lines also provide stability to the Program as individual funding sources obtained by
faculty from external sources fluctuate. A commitment to an entering student for five years is becoming
standard in this discipline, and the top students will expect this guarantee of stipend when choosing among
competitive programs. The review team emphasizes the importance of ensuring these lines are continuous and
stable. The Graduate College Dean should work with the Program leadership to proactively plan and budget
for the availability of these funds. Additionally, as the Program grows, there should be a mechanism in place to
add additional lines to the Program. One potential means to do this is to benchmark the current level of
funding, with a plan to return a portion of additional revenues from F & A or other directly back to the Program.
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The review team understands that there is a new budget model at Boise State. The planning for the growth in
the Biomedical Engineering PhD program should be accommodated in the new model, especially if there are
dual enrollments in the Graduate College and individual departments.

The review team was able to assess most of the equipment and movement science/kinesiology cores and
physical laboratory/computing facilities available to Program faculty and their students for research purposes,
with the exception of the reasonably new vivarium which was not part of the tour. The review team felt that
while most of the resources appear to be in place (purchased largely through one-time funds from NIH
COBRE/INBRE grants awarded to Boise State), there should be continuous planning made in conjunction with
other related Programs for continued funds to support service contracts, necessary equipment upgrade and
replacement, new equipment, and other resources needed to support the Program as it grows.

In meeting with the student population, the review team learned that the prospective PhD students were
uniformly enthusiastic about the Program, and optimistic that the existence of the Program would ensure that
the courses would be offered reliably. They felt that the emphasis programs would integrate a curriculum
(biology/materials/mechanics/kinesiology) that is presently fragmented. They felt that this continuum of
knowledge from the cell level to whole body motion as presented in the Biomedical Engineering curriculum
would well prepare them for future employment. They indicated that if jobs were available in Boise, they would
prefer to stay. The students noted the “great faculty” in the Program and felt that the University culture was
supportive. When asked what they would like to see from the Program in addition to the didactics, the students
noted that they would like there to be programmatic enrichment and social activities that brought them together
regularly, and that they would like to see the Program have a physical “home”. They also wished to make sure
that students would have travel funds available to attend and present at national/international research
meetings. They expressed some concerns that a stipend of approximately 25K might be low in the near future
as the cost of living in Boise is rising rapidly. They expressed concern that the student health insurance did not
offer dental or vision care. The Program leadership should work with the Graduate Dean to ensure that these
concerns do not negatively impact the recruitment of top students.
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D. Key Recommendation Summary

The review team recommends that Program governance be established quickly, that the core faculty create a
handbook of policies and procedures that is enforced, that an inclusive steering committee be established that
also includes representatives from biological sciences, that Program activities be conducted in a way that is
clear and transparent, and that a staff support person be hired/assigned immediately such that the Program
can be ready for launch in 2019.

The team recommends that the Program leadership consider establishing prerequisites to the Program such
that students entering the Program from diverse backgrounds enter with the necessary background to succeed
in the core Program. Recognizing that students will enter this transdisciplinary field with diverse training
backgrounds, the Leadership should establish mechanisms for students lacking key training/coursework in
areas such as anatomy, cell biology, mathematics, or engineering fundamentals to have access to these
courses at Boise State. Online courses offer another option for providing essential backgrounds. The Program
leadership also should track student performance aligned with admissions credentials (GPA, GRE scores, etc)
to determine if adjustments need to be made.

The plans to support 6-7 GA lines and admit a similar number of new students each year, with students moving
to external grant funds for their stipends after the first year, is realistic and standard practice in Biomedical
Engineering programs across the country. Given a roughly 5 year time to graduation, the steady state number
of students in the Program should grow to be about 25-30. Program faculty must be vigorous in their pursuit of
extramural funding to support this number of students. Assuming that 6-7 students should be completing alll
degree requirements each year, Program faculty also should begin to develop a plan for assisting Biomedical
Engineering PhD graduates to move to their next career steps, whether they be immediate employment or
postdoctoral work. A small, but growing, medical industry in Boise can employ some of the graduates, but
many are expected to leave the State for postdoctoral training. The Program faculty should track their PhD
alumni as a means to assess Program effectiveness and assess whether the transdisciplinary Program is
producing the expected outcomes as detailed in the Program proposal.

The creation of a PhD program is proposed, but there is no accompanying MS program in Biomedical
Engineering. It is common for graduate students who need to leave a PhD program early to receive a Masters
if all coursework has been completed. At Boise State, there exist a number of Masters programs in the
participating departments with significant course overlap with the emphasis areas of the proposed Program.
One strategy for providing students with a Masters option is for dual enrollment into the existing Masters
Programs, so long as the program requirements are in alignment. Another option is to create an MS in
Biomedical Engineering. The Program leadership should work with the administration to clarify this path for all
incoming students.
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Appendix C: Response to External Program Reviewers

The observations and recommendations identified by the external reviewers focused on (1) resources
to fund and grow the program, (2) a terminal master’s program for students who do not make sufficient
progress towards a PhD, (3) program governance and policy, (4) integration of the College of Arts and
Sciences, (5) engagement with external entities, (6) program pre-requisites, (7) tracking post-
graduation program outcomes, (8) student concerns, and (9) faculty credit for programmatic activities.
For each of these areas, detailed comments from the reviewers, along with our response are outlined

below.

(1) Resources to fund and grow the program

Reviewer Comments:

(i)

(ii)

(iii)

(iv)

(v)

“The review team is confident that this Program will be popular, and that it will continue to grow.
The Leadership at Boise State should ensure that resources are available to support this growth
through new faculty hiring in the emphasis areas and allocation of new GA funding to support
the growth of the program. The review team suggests that Leadership explore various funding
models to ensure the sustainability of the Program taking advantage of new revenue streams
that could include increased F & A from external funding, royalties from licensing of biomedical
engineering-related patents, development efforts with potential donors, and other forms of return
from Program activities.”

“The current proposal requests 0.5 FTE for administrative support staff. The review team
believes this may underestimate the amount of time that will be needed to launch and sustain a
competitive PhD program that will soon include and track over 20 students (3-4 years).
Providing a full time (1.0 FTE) should be considered as resources allow.”

“The GA lines are absolutely essential to the recruitment of new students and to the retention of
Biomedical Engineering faculty at Boise State. [...] The review team emphasizes the importance
of ensuring these lines are continuous and stable. The Graduate College Dean should work with
the Program leadership to proactively plan and budget for the availability of these funds.
Additionally, as the Program grows, there should be a mechanism in place to add additional
lines to the Program. One potential means to do this is to benchmark the current level of
funding, with a plan to return a portion of additional revenues from F & A or other directly back
to the Program.”

“The review team understands that there is a new budget model at Boise State. The planning
for the growth in the Biomedical Engineering PhD program should be accommodated in the new
model, especially if there are dual enrollments in the Graduate College and individual
departments.”

“The review team was able to assess most of the equipment and movement science/kinesiology
cores and physical laboratory/computing facilities available to Program faculty and their
students for research purposes, with the exception of the reasonably new vivarium which was
not part of the tour. The review team felt that while most of the resources appear to be in place
(purchased largely through one-time funds from NIH COBRE/INBRE grants awarded to Boise
State), there should be continuous planning made in conjunction with other related Programs for
continued funds to support service contracts, necessary equipment upgrade and replacement,
new equipment, and other resources needed to support the Program as it grows.”
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Response:

Plans to support the program through new faculty hiring are already in place. An available tenure-track
line in Kinesiology will be used to hire a faculty member aligned with this proposed program, with a
proposed start date for this faculty member of fall 2019.

The Dean of the Graduate College will continue to work with program faculty to ensure that the GA line
commitments outlined in this application are met.

Funding directly to the program as part of returned F&A (or other mechanisms) is currently under
discussion at the University level. This discussion relates to all PhD programs across campus — Boise
State currently has 11 PhD programs. Recently established PhD programs across campus (notably,
Computing which also sits in the Graduate School) are growing and so have stimulated the need for a
mechanism to support additional GA lines, administrative support, and equipment upgrades/service
contracts commensurate with program growth. The program faculty of the proposed program will work
with program administrators of existing programs and university administration to develop a mechanism
to increase the resources available to the program as it grows.

(2) Terminal Master’s program

Reviewer Comments:

0] “One concern of the review team is the alignment of the new PhD curriculum with existing
Masters (MS, MENG) program for students who may leave the program before completion of
the PhD. The Program leadership should carefully review the requirements of the Masters
programs to ensure that a Masters option is seamlessly available for students regardless of
emphasis area.”

(i) “The creation of a PhD program is proposed, but there is no accompanying MS program in
Biomedical Engineering. It is common for graduate students who need to leave a PhD program
early to receive a Masters if all coursework has been completed. At Boise State, there exist a
number of Masters programs in the participating departments with significant course overlap
with the emphasis areas of the proposed Program. One strategy for providing students with a
Masters option is for dual enrollment into the existing Masters Programs, so long as the
program requirements are in alignment. Another option is to create an MS in Biomedical
Engineering. The Program leadership should work with the administration to clarify this path for
all incoming students.”

Response:

Two options will be available to students who may leave the program before completion of the PhD
program. (1) Student’s whose coursework is closely aligned with existing Master’s programs
(specifically, MS Mechanical Engineering and MS Kinesiology) may transfer to these programs and
complete their graduate studies under these existing programs. (2) Alternatively, students may
complete a terminal Biomedical Engineering Master’s program. This second option was specifically
created based on the reviewers comments to ensure that students whose coursework is too
interdisciplinary to align well with our existing department-specific Master’s programs to have a
seamless transfer option available.
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(3) Program governance and policy
Reviewer Comments:
0] “The Program will be served by a Steering Committee consisting of one member of each

College. The Steering Committee should work with the Program Leaders to establish policies
and procedures for governance of the Program that should be clear, transparent, and enforced.”

(i) “The review team recommends that Program governance be established quickly, that the core
faculty create a handbook of policies and procedures that is enforced, that an inclusive steering
committee be established that also includes representatives from biological sciences, that
Program activities be conducted in a way that is clear and transparent, and that a staff support
person be hired/assigned immediately such that the Program can be ready for launch in 2019.”

Response:

Documents of the governance structure, policies and procedures, and student and faculty handbooks
are currently in preparation. These documents will be sent to the Deans of the Graduate College,
College of Engineering, College of Health Sciences, College of Arts and Sciences, relevant Chairs
(Mechanical and Biomedical Engineering, Kinesiology, Electrical and Computer Engineering, Material
Science and Engineering, Biological Sciences, Physics, Chemistry and Biochemistry), and prospective
program faculty for review and feedback and will be finalized early in Spring 2019. Implementation of
the policies, formation of all committees, student recruitment, website launch, and other program
functions will occur in Spring 2019.

To facilitate the quick establishment of the PhD program, the program director will use the first year of
his course buyout (budgeted at $12k, and funded through COEN) in Spring 2019. This will allow the
program director to dedicate a greater percentage of his time to getting the program operational prior to
Fall 2019. In addition, a 1/2 time administrative assistant will be funded starting in January 2019; initial
funding will be provided by COEN with permanent funding sought via the budget process. This
administrative assistant will support the program director in setting up the new PhD program.

(4) Integration of the College of Arts and Sciences

Reviewer Comments:

@ “While both participants and University leadership generally recognized the Program as having
tremendous potential to augment the current University programmatic offerings, it is clear that
the College of Arts and Sciences needs to be more involved in planning going forward,
particularly with the integration of the mechanobiology emphasis that will likely require close
workings with the existing programs and resources managed in Biomolecular Sciences.”

The program leadership have worked to actively engage COAS in program planning and
implementation. In particular, the proposed curriculum has been refined based on input from Biological
Sciences, Chemistry and Biochemistry, and Physics Chairs. In collaboration with COAS, areas of
potential synergistic collaboration between this and existing PhD programs have been identified,
including cross-program quantitative/research methods and science communications courses and we
will work to develop generalized graduate courses to build these translational skills and enhance the
education of our graduate programs across the university.
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To promote engagement of faculty across all colleges, the steering committee will be compromised of
at least one faculty member from each college (COEN, COHS, COAS) and the program director and
associate director roles will be held by faculty from two different colleges. Additionally, governance and
policy documents for the program will be written such that program faculty will have priority for program
resources based on their engagement and contribution to the program (including, advising externally-
funded students in the program, supervisory committee participation, Director/Associate Director roles,
steering/admissions/GA assignment committee participation). Resource allocation decisions will be
independent of a faculty member’'s home department or college.

(5) Engagement with external entities

Reviewer Comments:

0] “The team strongly encourages the Program leadership to work with the Director of
Clinical/Translational Research on integration with these outside entities [[COM, VA, Ul].”

Response:

The core program faculty currently have an excellent working relationship with the Director of
Clinical/Translational Research, Cheryl Jorcyk. Dr. Jorcyk has facilitated clinical engagement and
support on many of our recent grant submissions and co-organizes research alignment meetings
between Boise State faculty and St. Luke’s research faculty. We will continue this engagement with the
director, and will work to expand our interaction, particularly as Boise and the surrounding region
continues to attract more biomedical start-ups.

(6) Program pre-requisites

Reviewer Comments:

@ “The team recommends that the Program leadership consider establishing prerequisites to the
Program such that students entering the Program from diverse backgrounds enter with the
necessary background to succeed in the core Program. [...] The Program leadership also
should track student performance aligned with admissions credentials (GPA, GRE scores, etc)
to determine if adjustments need to be made.”

Response:

We will include the following prerequisites for admissions:

“Prerequisites: B.S. or M.S. degree in a field related to the ‘emphasis area’ of interest. On their
application, prospective students must identify their preferred emphasis area and at least one
prospective advisor. Students admitted to the program may be required to complete additional
coursework to make up deficiencies in their undergraduate preparation.”

These prerequisite criteria are similar to those of other schools (Oregon State, University of Minnesota,
University of Wisconsin, Washington University, University of Washington) offering similar
interdisciplinary programs in biomedical engineering. As the reviewer’s recommend, program
administrators will track student performance to determine if adjustments need to be made to these
criteria.
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(7) Tracking post-graduation program outcomes

Reviewer Comments:

0] “Program faculty also should begin to develop a plan for assisting Biomedical Engineering PhD
graduates to move to their next career steps, whether they be immediate employment or
postdoctoral work. [...] The Program faculty should track their PhD alumni as a means to assess
Program effectiveness and assess whether the transdisciplinary Program is producing the
expected outcomes as detailed in the Program proposal.”

Response:

To assist with preparing our graduates for their next career steps, we will incorporate modules of
granting-writing, presentation, and critical evaluation skills into our BME Graduate Seminar course to
assist with professional development. Based on input from the program reviewers, we have also
included a 1 credit Graduate Professional Development course in the BME curriculum. This introductory
course will orient new PhD students to the program, with a focus on developing professional skills in
project management, ethics, and interpersonal abilities. Additionally, as part of the proposed curriculum
(Doctoral Comprehensive Exam), each student must prepare and submit a graduate fellowship
proposal application to a NSF or NIH funding mechanism (e.g. NSF GRFP, NIH F31). Regardless of
whether our graduates follow an industry or postdoctoral career path, we expect that these writing and
oral skills will be useful translational tools in their careers.

Part of the duties of the program administrative staff will include tracking the employment path of our
graduates. These data will be incorporated into assessment of the learning objectives of the program.

(8) Student concerns

Reviewer Comments:

@ “... students noted that they would like to see the Program have a physical “home”. They also
wished to make sure that students would have travel funds available to attend and present at
national/international research meetings. They expressed some concerns that a stipend of
approximately 25K might be low in the near future as the cost of living in Boise is rising rapidly.
They expressed concern that the student health insurance did not offer dental or vision care.
The Program leadership should work with the Graduate Dean to ensure that these concerns do
not negatively impact the recruitment of top students.”

Response:

A dedicated physical space for the students of the Biomedical Engineering PhD program will be housed
in the Center of Orthopaedic and Biomechanics Research to allow them to come together as a group.
Graduate Seminar courses, journal club, student presentations and social events (e.g. new cohort
welcome) will take place in this space with the objective of creating an inclusive culture and common
bond across our biomedical engineering graduate student population. In addition, this space will
facilitate interactions between research groups, departments, and colleges.
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The proposed operating budget for the program will provide some funding for students to attend
research meetings. Additionally, a mechanism to return funds to the program as it grows (see topic (1)
above) would allow available travel funds to grow with our student enroliment.

Student concerns regarding stipend and health insurance is part of a larger university-wide
conversation. The program faculty will work to advocate for our students with university leadership.

(9) Faculty credit for programmatic activities

Reviewer Comments:

0] “Because the members of the core faculty are relatively early in their careers (one tenured
associate professor and three untenured assistant professors), it is imperative that credit for
programmatic activities be recognized as valuable contributions to their dossiers as they seek
promotions through the University promotion and tenure committees.”

Response:

The program leadership will work with COEN, COHS, and COAS Deans to ensure that contributions to
the program (including PhD student advisor, supervisory committee membership, Director/Associate
Director roles, steering/admissions/GA assignment committees) are recognized by promotion and
tenure committees in alignment with the Tenure and Promotion policy of the faculty member’s
respective College and in the same manner as equivalent contributions to any other PhD program.
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Appendix D: Letters of Support
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16.

Jeff Brourman, Owner and Surgeon, WestVet Animal Emergency and Specialty Center,
Garden City, ID

Andrew Kazanovicz, Research & Development and Quality Manager, MWI Animal Research,
Boise.

Dennis Stevens, Chief of the Infectious Diseases Section, Boise VA Medical Center

Mark Roberts, Medical Director for Research and Medical Education, St. Luke’s Health
System

Christopher Hirose, Director of Research at St. Alphonsus Regional Medical Center, Boise
State University

Michael Aldape, Research Scientist in the Infectious Disease Section, Boise VA Medical
Center.

Marc Paul, Associate Athletic Director for Sports Medicine; Boise State University

Craig McGowan, Associate Professor of Biological Sciences, University of Idaho

Robert Hasty, Dean and Chief Academic Officer, Idaho College of Osteopathic Medicine

. Nathan Schiele, Assistant Professor of Biological Engineering, University of Idaho.
. Julia Oxford, Distinguished Professor of Biological Sciences and Director of the Biomolecular

Research Center, Boise State University

Cheryl Jorcyk, Director of Clinical/Translational Research and Professor of Biological
Sciences, Boise State University

Kayla Seymore, Research Associate at Center for Orthopaedic and Biomechanics Research,
Boise State University; and potential student

Samantha D’az, potential student, recent BSU graduate with a BS in Electrical Engr

Erica Neumann, Senior Research Engineer, Department of Biomedical Engineering, Lerner
Research Institution — Cleveland Clinic Foundation

Tom Simenc, potential student; recent BSU graduate with BS in Mechanical Engr
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WestVet Animal Emergency & Specialty Center
5019 North Sawyer Avenue

Garden City, ID 83714

(208) 375-1600

April 2" 2018

Dear Dr. Munger,

I’'m writing to give my full support to the establishment of a PhD program in biomedical
engineering at Boise State. I'm the owner of WestVet, the only integrated emergency and
veterinary specialty hospital in Idaho with 36 veterinarians on staff. The surgeons at WestVet,
including myself, have been actively involved in developing new surgical instruments and devices
for animal health. A PhD program in biomedical engineering would give us an ability to work with
laboratories at Boise State on long-term projects and submit proposals to federal agencies.

My recent work with Dr. Trevor Lujan at Boise State, in developing and testing the first hip
resurfacing device for canines, is a great example of this type of collaborative work. | would love
to see this project and others make a significant impact in both animal and human health.
However, | know this requires committed PhD students that can support long-term projects, and a
PhD program in biomedical engineering would support this need.

Please feel free to contact me if you need anything further, and best wishes on getting this
program established!

With warm regards,

Jeff D. Brourman DVM, MS, DACVS
Owner and Surgeon
WestVet Specialty Center
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3041 W Pasadena Dr.
Boise, ID 83705

Dear Dr. Munger,

I’'m writing this letter to express my enthusiastic support for the proposed PhD program in
Biomedical Engineering (BME) at Boise State University. As a manager of R&D at MWI
Animal Health in Boise, where I'm responsible for the development and testing of
veterinary medical devices and supplies, this program would offer my company an
immediate benefit.

I recently moved from our offices in Massachusetts to initiate R&D operations in Boise.
This move has put me in close proximity to clinical consultants and the MWI
headquarters, but a current limitation is a lack of access to a skilled workforce that is able
to conduct high-quality biomechanics research. The proposed PhD program can increase
access to the people and laboratory resources | need to do my job well. In particular, I'm
excited about working with faculty and PhD students to collaborate on a number of
important projects in veterinary medicine.

Based on my time training as a biomedical engineer in the Boston area, | understand the
importance of PhD programs in creating an energized and capable workforce in
biomedical technology. I'm excited to be part of the growing biomedical engineering
community in the Treasure Valley, and | feel this PhD program will bolster this growth
and support our company’s mission.

Please don’t hesitate to contact me if you have any questions.

Sincerely,

A 77

Andrew J. Kazanovicz, MEng

MWI Animal Health

Research & Development and Quality Manager
Securos Surgical

Work: 800.762.4800 (Ext. 4816)

Mobile: 508.322.1529

1 CONFIDENTIAL
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May 7, 2018

James Munger, PhD

Vice Provost for Academic Planning
Boise State University

Boise, Idaho, 83725

Dear Dr. Munger,

I’'m the Chief of Infectious Diseases and long-time Associate Chief of Staff for Research
at the Boise VA Medical Center, and I'm writing this letter to express my support for the
Biomedical Engineering PhD program being proposed at Boise State. My research for
the past 35 years has investigated the role of extracellular toxins in severe infection and
has resulted in over 170 publications. Over the past decade, I've been quite pleased with
the increasing number of researchers and projects in Boise that explore the extracellular
matrix. | feel that the mechanobiology emphasis area in the newly proposed PhD
program will further support this growth and help Boise become a recognized leader in
matrix biology research.

As the principal investigator of a $9.5 million NIH center grant, | fully recognize the
economic benefit of growing the biomedical research footprint in Idaho. Biomedical
research often requires close collaboration between biologists, clinicians, and engineers.
This new PhD program can help Idaho research groups, such as the group | currently
direct at the VA, explore new ideas and funding opportunities. For example, several
researchers at Boise State are working to develop treatments for soft tissue disease,
which has overlap with research being conducted at the VA related to soft tissue
infections. The proposed PhD program would bolster any potential collaboration
between the VA and Boise State, and therefore this program can help support VA
research. | feel this program would be a smart investment for Boise and for Idaho.

Respectfully Yours,

Dennis L. Stevens, M.D., Ph.D.
Chief, Infectious Diseases Section
Boise VA Medical Center

Boise, ID 83712

Professor of Medicine

University of Washington School of Medicine
Seattle, WA 98195
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April 23, 2018

James Munger, PhD

Vice Provost for Academic Planning
Boise State University

Boise, Idaho, 83725

Dear Dr. Munger,

As Medical Director for Research and Medical Education at St. Luke’s Health System and I would like
to express my support for your proposed Ph.D. program in Biomedical Engineering. St. Luke’s Health
System is very interested in stimulating interaction and engagement between our institution and Boise
State University. Over the years, St. Luke’s and Boise State have engaged in a number of successful
collaborations. These include orthopedic and sports medicine surgeons Dr. Kevin Shea and Dr.
Michael Curtin that have worked with Boise State’s Center for Orthopaedic and Biomechanics
Research, Dr. Kurt Nilsson and Director of Imaging Dr. Drew Taylor have worked with Boise State
researchers on concussion and repetitive head impact projects as overseen by our Applied Research
Manager, Dr. Hilary Flint. We’ve held several St. Luke’s / Boise State Research Forums promoting
addidonal collaborations.

The Biomedical Engineering Ph.D. program is an ideal vehicle to bring some of these collaborative
ideas to fruition. The students in the program would be optimally suited to work with our clinicians and
rescarch staff to develop and advance projects of clinical and translational importance. Additonally,
graduates of the program would provide a highly trained workforce to enhance the research capability
of our institution and others across the state. I am excited by the development of this Ph.D. program
and believe it will provide significant potential to advance the volume and caliber of collaborative
research projects being performed between our institution and yours. I offer you my full support for
the development of this program and I look forward to the collaborative work that will result.

Sincerely,

Vo

W. Mark Roberts, MD, MMM
Medical Director for Research and Medical Educaton
St. Luke’s Health System

St. Luke’s Research / 701 E. Morrison Knudsen Dr., Suite 100, Boise, l[daho 83712 / 208-381-8914

stlukesonline.org
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April 9, 2018
Dear Dr. James Munger,

I am writing this letter to provide my strongest support for the conception of a Biomedical Engineering
PhD program at Boise State University.

I am a clinically focused infectious diseases research scientist at the Veterans Affairs Medical Center in
Boise, ID. Here, my research group focuses on the pathogenesis of Clostridium sordellii and
Clostridium difficile infections, and we are specifically interested in the effects of the exotoxins
produced by these organisms on the host innate immune response during infection. During my time at
the VA, our group has greatly benefitted from a strong relationship with Boise State University’s
Biomedical Research Facility (BRF). The BRF has provided the highest quality of services, ranging
from sample preparation and analysis to statistical consultation of collected data. In similar fashion, the
VA has also helped several NIH-funded investigators from Boise State University by offering space,
resources and services from our AAALAC-accredited animal research facility.

Continuing this partnership and increasing the frequency of these interactions between Boise State
University’s Biomedical Engineering and the Boise, ID VA Research and Development Department is
critical to the success to both programs. Increasing the knowledge transfer between our institutions will
enhance the number of collaborative projects and increase both research activity and productivity within
the region. Further, | predict that the graduates from the proposed program will be very much
positioned to work in patient-driven research environments like the VA Hospital and will have
meaningful contributions to the workforce needs within the Pacific Northwest.

Please contact me if there is anything else I can provide, or if | may answer any questions, etc.,
regarding our relationship with the BRF and Boise State University.

Sincerely yours,

Michael J. Aldape, PhD

Research Scientist

Infectious Diseases Section
Veterans Affairs Medical Center
500 W. Fort St.

Boise, ID 83702

(208) 422-1000 x7659
mike.aldape@va.gov
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April 7", 2018

Boise State University

Department of Intercollegiate Athletics
1910 University Drive

Boise, Idaho 83725-1021

Dear Dr. James Munger,

I’'m very happy to be writing this letter of support for the new PhD program being
proposed at Boise State University in ‘Biomedical Engineering’. In my role as
Associate Athletic Director for Sports Medicine at Boise State, I'm acutely aware of
how biomedical engineering and sports science have helped improve injury
rehabilitation and athletic performance. In fact, I've incorporated state-of-the-art
equipment into our physical rehabilitation facility to speed recovery after injury. A goal
of mine is to become more involved in developing innovative technologies to prevent
and treat injury and ultimately help our student-athletes achieve their full potential.

I’'m pleased to see that Boise State has prioritized biomedical research and that this
newly proposed PhD program has an emphasis in human performance and
biomechanics. My team would be highly interested in collaborating on projects with
doctoral students and biomedical faculty. | feel this is a great opportunity to integrate
aspects of our excellent athletic and research programs.

You have my enthusiastic support! Please don't hesitate to contact me if you need
anything further.

Kind regards,

Marc Paul, MS, LAT, ATC

Associate Athletic Director, Sports Medicine
0: (208) 426-1696

C: (208) 484-3860
marcpaul@boisestate.edu
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RE: Doctoral Program in Biomedical
Engineering at BSU

May 3, 2018
Dear Dr. Munger,

| am writing this letter to express my strong support for the proposed PhD program in Biomedical
Engineering at Boise State University.

As an Associate Professor in the Department of Biological Sciences at the University of Idaho, |
understand the important contributions of doctoral students can make to the research aspirations
of a university. | am delighted to hear Boise State is dedicated to growing the biomedical presence
in the Idaho with this proposed PhD program. A Biomedical Engineering PhD program at Boise
State will be instrumental in advancing biomedical research in the State of Idaho and will
absolutely have a positive effect across the state.

In my role as Director of the Comparative Neuromuscular Biomechanics Laboratory, my research
seeks to understand the relationships between the musculoskeletal morphology and the
biomechanics and neural control of locomotor performance. These research interests will be highly
complementary to researchers in the Biomedical Engineering PhD program at Boise State
University and | look forward to future collaborations with doctoral students and biomedical
faculty involved in this program. These collaborations will undoubtedly have a positive effect on
the biomedical research aspirations in the State of Idaho and strengthen the potential for obtaining
federal research funding at both the University of Idaho and Boise State University.

If you have additional questions or require further information, please do not hesitate to contact
me at (208) 885- 6598 or cpmcgowan@uidaho.edu.

Sincerely,

Craig McGowan

Associate Professor

Department of Biological Sciences
WWAMI Medical Education Program
cpmcgowan@uidaho.edu
208.885.6598
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May 10, 2018

Dear Dr. James Munger,

As you may be aware, the Idaho College of Osteopathic Medicine (ICOM) will open its
doors this fall. This is Idaho’s first medical school, and the inaugural class will comprise
of 162 students. Our faculty includes over 30 clinical and biomedical faculty with strong
interests in collaborative research. Given the proximity of our institutions, and our
shared vision in growing biomedical research across the state of Idaho, your proposed
PhD program in Biomedical Engineering seems an ideal mechanism to promote and
foster biomedical research of mutual interest.

We have an upcoming research meeting scheduled later this month between ICOM
research faculty and the Biomedical Engineering PhD faculty from Mechanical &
Biomedical and Kinesiology, and I am very enthusiastic to begin developing these
collaborative relationships.

I would like of offer my strong support for the program, and wish you every success
with its implementation and development. I look forward to our team interacting and
collaborating with the biomedical engineers and students engaged in this program and
enhancing the depth and breadth of biomedical research across our state.

Sincerely,

Robert Hasty, DO, FACOI, FACP
Founding Dean & Chief Academic Officer
Idaho College of Osteopathic Medicine

1311 E. Central Drive, Meridian, ID 83642 (208) 696-1COM
idahocom.org
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May 10, 2018

James Munger, Ph.D.

Vice Provost for Academic Planning
Boise State University

Boise, Idaho, 83725

Dear Dr. Jim Munger,

| am writing to share my excitement and support for the Biomedical Engineering Ph.D. program being
proposed at Boise State University. | am an assistant professor in the Department of Biological Engineering
at University of Idaho and | have a research focus in tendon tissue engineering. The proposed program will
not only strengthen Idaho’s community of biomedical researchers, but can benefit my own research.

Last year, several members of the biomedical engineering faculty from Boise State visited our Moscow
campus (Dr. Uzer, Dr. Fitzpatrick, and Dr. Lujan) and toured my lab. | appreciated that they took the time to
connect with faculty in our department, and since this visit, researchers from our two universities have
enjoyed getting together at conferences. | feel that this collegial relationship will continue to grow and lead to
productive research collaborations. A Ph.D. program at Boise State in Biomedical Engineering will
undoubtedly be a tremendous asset to these collaborations. | know from personal experience that access to
the proper Ph.D. students is imperative for getting large NIH proposals funded and staffed. The NIH wants to
see that labs can attract engineering students that are passionate about biomedical research, and this new
Ph.D. program will give Boise State faculty the ability to recruit these types of students.

This proposed Ph.D. program can also help my own research goals, since it will increase the visibility of
biomedical research in Idaho and expand the regional expertise in fields that complement my own work. | am
one of a handful of researchers in the Department of Biological Engineering at Ul that have a biomedical
research focus, and the proposed Ph.D. program can help our state reach a critical mass of researchers and
projects in biomedical engineering. | am particularly excited about the new program’s biomechanics
emphasis area, since the whole-body study of human movement is outside the scope of our curriculum, yet
is important for my future goals in developing treatments for joint disease. In summary, | think this initiative is
an excellent opportunity to create a Ph.D. program that can benefit numerous people and organizations in
Idaho, including my own lab.

Please feel free to contact me if you have any questions. | wish you the best in getting this program
approved and established!

Sincerely,

Nathan R. Schiele, Ph.D.

Assistant Professor

Department of Biological Engineering
nrschiele@uidaho.edu
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James Munger, PhD

Vice Provost for Academic Planning
Professor of Biological Sciences
Boise State University

April 23,2018
Dear Dr. Munger,

As a professor in the department of Biological Sciences, program director for the Center of
Biomedical Research Excellence (COBRE) in Matrix Biology, and advisor to the Idaho IDeA
Network of Biomedical Research Excellence (INBRE) program, I have witnessed the growth in
research breadth and depth across the Boise State campus over the last two decades. The
increasing quality of research produced by our institution has been stimulated by the
development of PhD programs in Biomolecular Sciences, and Ecology, Evolution, and Behavior.
The area of Biomedical Engineering at Boise State is primed for similar research advances
through recent hires (primarily early career investigators) whose research focuses on biomedical
health and innovation, and through cross-campus investment in biomedical research
infrastructure.

This new program will complement our existing PhD programs, and facilitate multiscale
collaboration between the students across these programs. This will fulfill a growing need in our
student body for a biomedical engineering program which is currently not available in any of the
Idaho institutions. Additionally, this program will position our research faculty to competitively
apply for NIH funding in biomedical applications. When proposals are evaluated for funding, the
environment provided by the investigators’ institution is an important scoring criteria. This
program would demonstrate Boise State’s dedication to supporting these research projects,
growing our research capability, and investing in the future of our young investigators.

I am pleased to offer my full support and enthusiasm for the development of this PhD program in
Biomedical Engineering.

Sincerely,

W N/ 07679(
Julia Thom Oxford, PhD
Distinguished Professor
Department of Biological Sciences

Director, Biomolecular Research Center
PD/PI Center of Biomedical Research Excellence in Matrix Biology
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April 11", 2018

Dear Dr. James Munger:

I would like to express my strong support and enthusiasm for the establishment of a Biomedical
Engineering PhD program at Boise State University.

As the Director of Clinical Translational Research, in the Division of Research and Economic
Development at Boise State, | can attest to the important contributions of the proposed
biomedical engineering faculty and students to the betterment of translational research
aspirations of Boise State. A PhD level Biomedical Engineering research program will be highly
complementary to the Biomolecular Sciences PhD program and will serve to strengthen the
NIH-focused research ties between sciences and engineering that involves both the Colleges of
Arts and Sciences and of Engineering.

Attracting highly qualified students to the Boise State University campus will increase the
success of both PhD programs, foster research interactions with regional clinicians and
hospitals, and ultimately result in an improved local work force. With a growing healthcare
presence in the Treasure Valley, including the first Idaho medical school in osteopathic
medicine on the horizon, synergistic alignment between our campus and the community will
undoubtedly have a positive effect on collaborative ties and economic growth within the region.

If you require additional information or have other questions, please do not hesitate to contact
me at (208) 426-4287 or cjorcyk@boisestate.edu.

Sincerely,

Cheryl L. Jorcyk, PhD

Director, Clinical/Translational Research
Professor, Biological Sciences
Biomolecular Sciences Graduate Program
1910 University Drive, SN227

Boise State University

Boise, ID 83725
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Dear Dr. Munger:

When Dr. Tyler Brown mentioned the new, interdisciplinary PhD program in Biomedical
Engineering at Boise State I was truly enthusiastic. To express this enthusiasm and my
strong interest in this program I am writing a letter to you.

[ came to Boise State two and a half years ago, after completing my master’s degree at East
Carolina University, to work as a research assistant at the Center for Orthopaedic and
Biomechanics Research (COBR). During my time at COBR, I have been provided an
opportunity to expand my research experience and interests by working on military
funded projects. Although I have enjoyed this opportunity, I have always envisioned
returning to true research interest of tissue biomechanics; using ultrasound imaging
technology to quantify parameters of the musculoskeletal system and determine how those
parameters can be modulated with exercise. The proposed transdisciplinary PhD program
would be ideal for conducting this tissue biomechanics research. The program would be
unique in providing me access to engineering classes necessary to expand my technical
skills and use of ultrasound technology, and the biomechanics classes necessary to
understand how the musculoskeletal parameters, as quantified with the ultrasound images,
contribute to musculoskeletal health and human movement.

[ would be honored to continue my studies in this unique PhD program and look forward to
the opportunity to apply for admission in this new, exciting program.

If you have further questions, please do not hesitate to contact me.

Sincerely,

Kayla Seymore, MS

Center for Orthopaedic and Biomechanics Research (COBR)
College of Health Sciences Office of Research

Boise State University

Phone: 208-426-5614
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Samantha D’az

1499 E. Pineridge Dr.

Boise, ID 83716

(714)906-2730
samanthadaz@u.boisestate.edu

Dear Dr. James Munger,

| am writing to express my enthusiasm about the opportunity to conduct my doctoral studies in
Biomedical Engineering at Boise State University.

| am recent graduate of the Electrical Engineering department at Boise State University, but had
the opportunity to partake in a wide variety of educational experiences during my
undergraduate studies. During my final year at Boise State, | was lucky enough to conduct a
summer research internship with NASA and work on a DoD funded research project in Boise
State’s Center for Orthopaedic and Biomechanics Research (COBR). | enjoyed my time at COBR
so much that | am continuing as Graduate Assistant in the lab this fall and enrolling in the MS
program in Kinesiology at Boise State. When Dr. Tyler Brown (Director of COBR) mentioned that
he and his Biomedical Engineering colleagues were proposing a new, interdisciplinary PhD
program in at Boise State | was truly ecstatic. As Dr. Brown described the program, it sounds
like a unique opportunity to further my education by applying the technical engineering skills |
learned as an undergraduate with my new-found interest in the human body. This
interdisciplinary program is very attractive to me and | genuinely hope | have opportunity to
apply for admission in this new exciting program in the near future.

In the meantime, if you have further questions, please do not hesitate to contact me.

Sincerely,

Samantha D’az
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Boise State Graduate College
1910 University Drive
Boise, Idaho 83725-1110

Dear Dr. Jim Munger,

It is my pleasure to write this letter in support of a future PhD program in Biomedical Engineering at
Boise State. | am a Boise State Alumni, receiving my Bachelor’s in Mechanical Engineering with a
Biomedical Minor in May 2014 and my Master’s in Mechanical Engineering in June 2016. With a dream
of working in the biomedical engineering field, | was fortunate to have Dr. Trevor Lujan as my thesis
advisor. His passion and excitement for biomedical research pushed me toward a research-minded
career path. In fact, | contemplated pursuing a PhD in biomedical engineering after finishing my Master's
degree, but | decided against it due to the lack of a Biomedical Engineering PhD program offered at
Boise State.

After graduating with my Master’s, | moved to Cleveland to be with my husband, and started working at
the Cleveland Clinic as a Senior Research Engineer in the Biomedical Engineering Department. | balance
my time working on several projects surrounding musculoskeletal, cardiovascular, and neurological
systems. Computational modeling, experiment design/execution, data analysis, and preparation of
manuscripts for publication are just a handful of the responsibilities that | am accountable for in my
current position. The skills that | learned and developed while at Boise State have played a major role in
my success as a research engineer.

As | continue to develop my career as an engineer and look toward future goals, | am excited to hear
about the potential of a Biomedical Engineering PhD program starting at Boise State. During my final
year as a Bronco, | met two potential Biomedical Engineering staff candidates (Dr. Clare Fitzpatrick and
Dr. Gunes Uzer) that shared the same passion and excitement for their research as Trevor. The research
foundation of a PhD program is imperative, and | think that the development and variety of Biomedical
Engineering experience has progressed appropriately in order to support a PhD program. Moreover, the
addition of the PhD program will provide more opportunities and growth in biomedical industries
throughout the Treasure Valley. Boise has stolen my heart, and if a Biomedical Engineering PhD program
were established at Boise State, | would strongly consider returning to Boise to pursue a PhD in this
field.

Sincerely,

G S

Erica Neumann

Senior Research Engineer

Department of Biomedical Engineering

Lerner Research Institute - Cleveland Clinic Foundation
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May 2, 2018
Dear Program Reviewers,

| am writing to express my support for the creation of an interdisciplinary PhD program in
biomedical engineering at Boise State University. Furthering my education has been a goal of
mine for many years, and this program would provide that opportunity. | earned my degree in
mechanical engineering and am employed using that degree here in the Treasure Valley where |
have made my home. For years, the local options for advanced studies in mechanical
engineering have been limited, and the lack of a fitting option has kept me from committing to
graduate school. A PhD in biomedical engineering fills that gap and would create an exciting
opportunity here in Boise.

As an undergraduate in the Boise State University mechanical engineering program, | focused
my extra-curricular time in two areas. One of them was working as a student researcher with
BSU’s Dr. Gardner at the Center for Advanced Energy Studies, and the other was as an outdoor
guide specializing in kayaking and rock climbing. | have followed my experience in energy
efficiency in to the early stages of a career working in energy services, refrigeration design, and
industrial energy efficiency. However, my real passion has always been in the kinetics of the
human body. This has been amplified by personally experiencing multiple traumatic shoulder
injuries during those adventure sports, kayaking and climbing. | learned much about the
shoulder and various strategies for healing, supporting, and repairing this joint to maximize
performance. This interest dovetails with my background in mechanical engineering, love of
learning, and desire to be an expert in any field to fuel my interest in biomedical engineering
study and research.

As stated earlier, Boise is my home. | have lived in the Treasure Valley for over a decade, and
my family has moved and grown hear. | love the city, valley, and state, and have set down
roots. Although this is a fantastic situation, it also imposes limitations. The opportunities in
Boise for work and education are still developing, and a biomedical engineering program at
Boise State University would be a great way to continue this process. | fully support this
opportunity.

If | can be of any further assistance, or provide additional information, | will gladly do so. Thank
you for allowing me to voice my opinion and be part of the process.

Best Regards,
Tom Simenc

117 W. Chamberlin St.
Boise, ID 83706
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Appendix E: Faculty CVs
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o o

7.
8.
9.

Tyler Brown, Department of Kinesiology, College of Health Sciences

Kurtis Cantley, Department of Electrical and Computer Engineering, College of Engineering
David Estrada, Micron School of Materials Science and Engineering, College of Engineering
Clare Fitzpatrick, Department of Mechanical and Biomedical Engineering, College of
Engineering

Stephanie Hall, Department of Kinesiology, College of Health Sciences

Benjamin Johnson, Department of Electrical and Computer Engineering, College of
Engineering

Cheryl Jorcyk, Department of Biological Sciences, College of Arts and Sciences

Byung Kim, Department of Physics, College of Arts and Sciences

Trevor LUJan Department of Mechanical and Biomedical Engineering, College of Engineering

10. Julia Oxford, Department of Biological Sciences, College of Arts and Sciences
11. Shawn Simonson, Department of Kinesiology, College of Health Sciences
12. Gunes Uzer, Department of Mechanical and Biomedical Engineering, College of Engineering
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Tyler N. Brown, PhD, CSCS

Current Position and Address

Assistant Professor 1910 University Drive
Director, Center for Orthopedics and Biomechanics Research Boise, ID 83725
Department of Kinesiology Office: (208) 426-5613
Boise State University Email: tynbrown@boisestate.edu
EDUCATION

Ph.D. in Biomechanics, School of Kinesiology 2007 - 2011
University of Michigan, Ann Arbor, MI

M.S. in Biomechanics, Department of Health and Human Development 2003 — 2005

Montana State University, Bozeman, MT

B.S. in Exercise Science, Department of Exercise Science 1999 — 2003
University of Puget Sound, Tacoma, WA

RELEVANT PROFESSIONAL EXPERIENCE

ORISE Fellow 2015 -2016
Biomechanics Team, Human Science and Engineering, NSRDEC
Natick Soldier Systems Center, Natick, MA

Research Physiologist 2014 - 2015
Biomechanics Team, Human Science and Engineering, NSRDEC
Natick Soldier Systems Center, Natick, MA

Postdoctoral Researcher/ORISE Fellow 2012 -2014
Biomechanics Team, Human Science and Engineering, NSRDEC
Natick Soldier Systems Center, Natick, MA

Research Technician Lead 2011
Adidas Innovation Team
School of Kinesiology, University of Michigan

PEER REVIWED PUBLICATIONS

1. Brown, T. N., Kaplan, J. T., Cameron, S. E., Seymore, K. D. and Ramsay, J. W. (2018)
Individuals with Varus Thrust do not Increase Knee Adduction when Running with Body
Borne Load. Journal of Biomechanics, 69: pg. 97-102.

2. Seymore, K. D., Kaplan, J. T., Cameron, S. E., Ramsay, J. W., and Brown, T. N. (2017).
Dual-Task and anticipation impact lower limb biomechanics during a Single-Leg Cuts with
body borne load. Journal of Biomechanics 65: pg 131-137.
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Ramsay, J.W., Hancock, C.L., Schiffman J.M. and Brown, T.N., (2016) Soldier-relevant
body borne loads increase knee joint reaction force during run-to-stop maneuver. Journal of
Biomechanics, 49: pg. 3868-74.

Brown, T.N., Loverro, K., Coyne, M.E., and Schiffman J.M., (2016) The effect of soldier-
relevant body borne load and obstacle height on foot clearance. Applied Ergonomics, 55: pg.
56-62

Brown, T.N., O’Donovan, M., Hasselquist. L., Corner, B and Schiffman J.M, (2016) Lower
extremity energy dissipation strategies during drop landings with body borne load. Applied
Ergonomics, 52: pg. 54-61.

Cao Q., Thawait G.K., Gang G., Zbijewski W., Riegel T., Brown T.N., Demehri S. and
Siewerdsen J.H., (2015) Characterization of 3D Joint Space Morphology Using an
Electrostatic Model (with Application to Osteoarthritis). Physics in Medicine and Biology,
60: pg. 947-60.

Loverro, K., Brown, T.N., Coyne, M.E., and Schiffman J.M., (2015) Use of body armor
protection with a fighting load carrier impacts performance and biomechanics. Applied
Ergonomics, 46: pg. 168-75.

Brown, T.N., O’Donovan, M., Hasselquist. L, Corner, B and Schiffman J.M, (2014) Load
impacts lower limb biomechanics during unanticipated single-leg cutting. Journal of
Biomechanics, 47: pg. 3494-501.

Brown, T.N., O’Donovan, M., Hasselquist. L, Corner, B and Schiffman J.M, (2014) Body
borne loads impact Walk-to-Run and Running Biomechanics. Gait and Posture, 40: pg. 237-
42.

Brown, T.N., Palmieri-Smith, R.M. and McLean, S.G. (2014) Comparative adaptations of
lower limb biomechanics during uni-lateral and bi-lateral landings after different
neuromuscular-based ACL injury prevention protocols. Journal of Strength and Conditioning
Research, 28(10): pg. 2859-71.

Brown, T.N., McLean, S.G. and Palmieri-Smith, R.M. (2014) Quadriceps activation
patterns predict sagittal plane knee kinetics during single-leg jump landings. Journal of
Science and Medicine in Sports, 17: pg. 408-13.

Kipp K., Brown, T.N., McLean, S.G. and Palmieri-Smith, R.M (2013) Decision-making and
experience level influence frontal plane knee joint biomechanics during a cutting maneuver.
Journal of Applied Biomechanics. 29(6):756-62.

Brown, T.N., Palmieri-Smith, R.M. and McLean, S.G. (2009) Sex and Limb Differences in
Hip and Knee Kinematics and Kinetics during Anticipated and Unanticipated Jump
Landings: Implications for ACL injury. British Journal of Sports Medicine, 43(13): pg. 1049-
1056.

Palmieri-Smith, R.M. Hopkins, J.T. and Brown, T.N. (2009) Peroneal activation deficits in
persons with functional ankle instability. American Journal of Sports Medicine, 37(5): pg.
982-988.

Hopkins, J.T., Brown, T.N., Christensen, L. and Palmieri-Smith, R.M. (2009) Deficits in
Peroneal Latency and Electromechanical Delay in Patients with Functional Ankle
Instability. Journal of Orthopedic Research, 27(12): pg. 1541-1546.

Journal Articles (In Review)

1.

Fain, A.C., Lobb, N.J., Seymore, K.D and Brown, T.N. Sex and Limb Differences during a
Single-Leg Cut with Body Borne Load, Submitted to Journal of Sports Science.
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Seymore, K.D., Fain, A.C., Lobb, N.J., and Brown, T.N. Sex and limb impact biomechanics
associated with risk of injury during drop landing with body borne load. Submitted to PLOS
One.

Lobb, N.J., Fain, A.C., Seymore, K.D and Brown, T.N. Sex and Stride Length Impact Leg
Stiffness and Ground Reaction Forces when Running with Body Borne Load, Submitted to
Journal of Biomechanics.

Kaplan, J.T., Ramsay, J.W., Cameron, S.E., Seymore, K.D., Brehler, M., Thawait, G.K.,
Zbijewski, W.B., Siewerdsen J.H., Brown, T.N., Knee anatomical metrics predict
biomechanics when landing with and without load. Submitted to Clinical Biomechanics.

Journal Articles (In Preparation — Data Analysis Complete)

1.

2.

Cardenas, C., Fain, A.C., Lobb, N.J., Seymore, K.D and Brown, T.N. Trunk position
increases knee abduction during loaded single-leg cuts.

Brown, T.N., Lobb, N.J., Fain, A.C., Seymore, K.D and Cardenas, C., Toe position predicts
varus thrust when running with body borne load.

Brown, T.N., Lobb, N.J., Fain, A.C., and Seymore, K.D Body borne load increases torsional
knee joint stiffness during running.

Cameron, S.E., Seymore, K.D., Kaplan, J.T., Ramsay, J.W., and Brown, T.N. Individuals
increase lower limb stability to successfully accelerate and decelerate from a loaded run.

Journal Articles (Planned — Data Analysis in Progress)

1.

2.

Thmels, W., Seymore, K.D. and Brown, T.N. A novel ankle prophylactic does not prevent
ankle inversion better than existing external lace-up brace or taped ankle.

Seymore, K.D., Ihmels, W. and Brown, T.N. Stiffness of peroneal musculature differs
between sexes.

. Fain A.C., Lobb, N.J., Seymore, K.D., and Brown, T.N. Lower limb joint power predicts

weighted vertical jump height.
Lobb, N.J., Fain A.C., Seymore, K.D., and Brown, T.N. Body borne load compromises
medial-lateral postural and gait stability.

Technical Reports

1.

Brown, T.N., Loverro, K. and Schiffman J.M., (2015) Use of body armor protection levels
with squad automatic weapon fighting load impacts soldier performance, mobility, and
postural control. NATICK/TR-15/020, NSRDEC, Natick, MA.

Published Abstracts

1.

Seymore, K.D, Fain, A.C., Lobb, N.J., and Brown, T.N., Sex impacts frontal plane grf and
knee biomechanics during drop landing with body borne load, American Society of
Biomechanics. Rochester, MN, 2018

Ihmels, W., Seymore, K.D. and Brown, T.N. Sex Dimorphism in Peroneal Muscle
Parameters with Functional Ankle Instability, American Society of Biomechanics. Rochester,
MN, 2018

Lobb, N.J., Fain, A.C., Seymore, K.D and Brown, T.N., Sex effects leg stiffness when
increasing stride length to run with body borne load, American Society of Biomechanics.
Rochester, MN, 2018
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Fain, A.C., Lobb, N.J., Seymore, K.D and Brown, T.N., Sex and limb impact lower limb
biomechanics during loaded single leg cuts, American Society of Biomechanics. Rochester,
MN, 2018

Cameron, S.E., Kaplan, J.T., Brown, T.N. and Ramsay, J.W., Transitional movements with
body borne load increases ankle work, American Society of Biomechanics. Rochester, MN,
2018

Brown, T.N., Kaplan, J.T., Cameron, S., Seymore, K.D., and Ramsay, J.W. Knees
presenting varus thrust do not increase knee adduction when running with body borne load,
American Society of Biomechanics. Boulder, CO, 2017

Cameron, S.E., Kaplan, J.T., Brown, T.N. and Ramsay, J.W., Changes in knee kinetics are
required for deceleration with body borne load, American Society of Biomechanics. Boulder,
CO, 2017

Seymore, K.D., Kaplan, J.T., Cameron, S.E., Ramsay, J.W., and Brown, T.N. Knee
anatomical metrics predict kinematics during loaded landings, American Society of
Biomechanics. Boulder, CO, 2017

Kaplan, J.T., Ramsay, J.W., Brown, T.N. and Pierce, D.M. Both anticipation and dual-task
alter lower limb biomechanics during a loaded single-leg cut, American Society of
Biomechanics. Boulder, CO, 2017

Kaplan, J.T., Cameron, S., Zbijewski, W., Thawait, G., Demehri, S., Siewerdsen, J.H.,
Ramsay, J.W., and Brown, T.N. Knee anatomical metrics predict kinematics during loaded
landings, American Society of Biomechanics. Raleigh, NC, 2016.

Zbijewski, W., Brehler, M., Shyr, W., Cao, Q., Punnoose, J., Thawait, G., Demehri, S.,
Ramsay, J., Brown, T.N., and Siewerdsen, J.H. Three Dimensional Quantitative Analysis of
Load-Bearing Knee Using Dedicated Cone Beam CT for Extremity Imaging, American
Society of Biomechanics. Raleigh, NC, 2016.

Ramsay, J.W., Hancock, C.L., O’Donovan, M., and Brown, T.N., Body borne load increases
peak knee extensor muscle force during a reactive run-to-stop task. Proceedings of the
American College of Sports Medicine Annual Meeting. Boston, MA 2016.

Hancock, C.L., Ramsay, J.W. and Brown, T.N., Peak Knee Joint Contact Force Increases
with Soldier-Relevant Body Borne Load. American Society of Biomechanics. Columbus, OH,
2015.

Ramsay, J.W. and Brown, T.N., Body-borne Loads Increase Knee Joint Contact Force
during Run-to-stop Task. Proceedings of the American College of Sports Medicine Annual
Meeting. San Diego, 2015.

Brown, T.N., O’Donovan, M., Hasselquist. L, Corner, B and Schiffman J.M, Trunk posture
impacts lower limb energy absorption during drop landings with body borne load. 3™
International Conference on Soldiers’ Physical Performance. Boston, MA 2014.

Brown, T.N., O’Donovan, M., Hasselquist. L, Corner, B and Schiffman J.M, The effect of
load on frontal plane hip energy absorption during unanticipated single-leg cutting. World
Congress of Biomechanics. Boston, MA 2014.

O’Donovan, M., Schiffman J.M and Brown, T.N., The effects of load on frontal plane
energetics during double-legged drop landings. World Congress of Biomechanics. Boston,
MA 2014.

Loverro, K., Brown, T.N. and Schiffman J.M., Body armor configuration impactsminimum
foot clearance on obstacle negotiation. World Congress of Biomechanics. Boston, MA 2014.
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Brown, T.N., O’Donovan, M., Hasselquist. L, Corner, B and Schiffman J.M, The effect of
load on sagittal plane kinematics during unanticipated cutting maneuvers. American Society
of Biomechanics. Omaha, NE 2013.

Brown, T.N., McLean, S.G. and Palmieri-Smith, R.M, Quadriceps activation predicts knee
kinetics during single-leg landings. American Society of Biomechanics. Long Beach, CA
2011.

Brown, T.N., Palmieri-Smith, R.M. and McLean, S.G. Training-induced hip strength
changes predict knee flexion and abduction moments during unilateral landings. Proceedings
of the XXIIth International Society of Biomechanics Congress, Brussels, Belgium, 2011.
Brown, T.N., Palmieri-Smith, R.M. and McLean, S.G. Training-induced hip extensor-flexor
strength ratio changes predict knee abduction moment in single-leg landings. Proceedings of
the American College of Sports Medicine Annual Meeting. Denver, 2011.

Kipp K, Brown T.N., McLean S, Palmieri-Smith R. Altered knee muscle reflex activity
during a cutting maneuver is influenced by motor learning not neuromuscular training.
American Society of Biomechanics. Providence, RI. 2010.

Brown, T.N., McLean, S.G. and Palmieri-Smith, R.M. Lower extremity activation changes
following a standard six-week neuromuscular training program. Proceedings of the American
College of Sports Medicine Annual Meeting. Baltimore, 2010.

Beaulieu, M.L. Brown, T.N., Palmieri-Smith, R.M. and McLean, S.G. Relationship between
Knee Mechanics during a Jump Landing Task and Hip Strength Varies across Maturation.
Proceedings of the American College of Sports Medicine Annual Meeting. Baltimore, 2010.
Kipp, K., McLean, S.G., Brown, T.N. and Palmieri-Smith, R.M. Frontal-plane knee motion
during anticipated and unanticipated cutting in recreational and elite female athletes.
Proceedings of the American College of Sports Medicine Annual Meeting. Baltimore, 2010.
Brown, T.N., Palmieri-Smith, R.M. and McLean, S.G. Knee kinematics during single and
double-leg jump landings following six-weeks of neuromuscular training. Proceedings of
Research Retreat V- ACL Injuries. Greensboro, NC, 2010.

Brown, T.N., Palmieri-Smith, R.M. and McLean, S.G. The effects of fatigue and decision-
making on lower limb kinematics after neuromuscular training program. Proceedings of the
American College of Sports Medicine Annual Meeting. Seattle, 2009.

Brown, T.N., Palmieri-Smith, R.M. and McLean, S.G. The effects of temporal changes in
unanticipated stimuli on lower limb mechanics during jump landings. Proceedings of the
American College of Sports Medicine Annual Meeting. Indianapolis, 2008.

Brown, T.N., Palmieri-Smith, R.M. and McLean, S.G. An unanticipated stimulus alters
lower limb mechanics during single-leg landing. Proceedings of Research Retreat IV- ACL
Injuries: The Gender Bias. Greensboro, NC, 2008.

Hahn, M.E., Barry, L.J., Brown, T.N., Eby, S.F. and Miles, M.P. Knee coactivation during
the menstrual cycle. Proceedings of the XXIth International Society of Biomechanics
Congress, Taipei, Taiwan 2007.

Brown, T. and Hahn, M.E. The EMG/Torque relationship of the knee extensors during acute
muscular fatigue. Proceedings of the XXth International Society of Biomechanics Congress.
Cleveland, 2005.

Brown, T. and Hahn, M.E. The EMG/Torque relationship of the vastus lateralis during acute
muscular fatigue. Proceedings of the 1%t Annual Northwest Biomechanics Symposium.
Seattle, 2005.

Presentations
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1. Body Borne Load — a Heavy Burden on Soldier Performance. MedBuild Summit. Boise, ID
2016.

2. Quadriceps activation predicts knee kinetics during single-leg landings. American Society of
Biomechanics. Long Beach, CA 2011.

3. Knee kinematics during single and double-leg jump landings following six-weeks of
neuromuscular training. Proceedings of Research Retreat V- ACL Injuries. Greensboro, NC,
2010.

4. An unanticipated stimulus alters lower limb mechanics during single-leg landing.
Proceedings of Research Retreat 1V- ACL Injuries: The Gender Bias. Greensboro, NC, 2008.

Honors and Awards

Presidential Scholar Award (Faculty Mentor: Fain) - Grad Stud Showcase - Boise State - 2018
2nd Place (Faculty Mentor: Fain) - 3 Min Thesis Competition - Boise State - 2018

COHS Award (Faculty Mentor: Lobb) - Grad Stud Showcase - Boise State - 2018

Poster Competition Award (Faculty Mentor: Lobb) - Grad Stud Showcase - Boise State - 2017
Dissertation Research Award - International Society of Biomechanics - 2011

Student Research Award - Biomechanics Interest Group - ACSM - 2011

Rackham Graduate Student Research Award (Candidate) - U. Michigan - 2010

Student Research Award - Biomechanics Interest Group - ACSM - 2010

Rackham Graduate Student Research Award (Pre-Candidate) - U. Michigan - 2009

Student Travel Award - Biomechanics Interest Group - ACSM — 2009

Journal Reviewer

American Journal of Sports Medicine

Applied Ergonomics

Clinical Biomechanics

Gait and Posture

Journal of Applied Biomechanics

Journal of Biomechanics

Journal of Neuroengineering and Rehabilitation
Journal of Sports Sciences

Journal of Strength and Conditioning Research
Medicine in Science and Sports and Exercise
Orthopedic Journal of Sports Medicine

PLOS One

Scandinavian Journal of Medicine and Science in Sports
Sports Biomechanics

Sports Medicine

CURRENT GRANTS

NIH MW CTR-IN, 2018-2019, Analysis of Knee Motion to Prevent and Treat the Increasing
Incidence of Premature Knee OA, $65,944, Role: PI

Boise State - COHS: Intramural Pilot Project, 2018-2019, Biomechanical Analysis to Prevent
and Treat the Increasing Incidence of Knee OA, $20,000, Role: PI
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Batelle - INL/ Natick Soldier RD&E Center, 2016-2018, Assessing Operational War Fighter
Performance with Emerging IMU Technology, $769,704, Role: PI

Idaho Global Entrepreneurial Mission (IGEM) Council, 2017-2018, Evaluation of the Ankle
Roll Guard’s Effectiveness to Improve Clinical Benefit, $249,285 ($148,927 Funded), Role: PI

PENDING GRANTS

RO1, National Institutes of Health, 2019-2023, Musculoskeletal adaptation mechanisms as a
result of knee joint instability in total knee replacement patients, $1,127,620, Role: Co-PI

RO1, National Institutes of Health, 2019-2024, Musculoskeletal adaptation of young and older
adults in response to environmental, physical, and cognitive conditions, $1,399,348, Role: Co-PI

COMPLETED GRANTS

6.1AH52 Research, 2013-2015, Natick Soldier RD&E Center, Anatomical Determinants of
Hazardous Lower Limb Biomechanical Profiles during Load Carriage, $446,272, Role: PI

6.1 Research DA ILIR, 2012-2014, Natick Soldier RD&E Center, Dynamic Postural
Determinants For Enhanced Soldier Load Performance, $1,653,692, Role: Co-PI

Lecturer Professional Development Grant, 2006, Center for Research on Learning and Teaching,
University of Michigan. $1500, Role: PI

TEACHING EXPERIENCE

Boise State University, Department of Kinesiology, Boise, ID
Advanced Biomechanics, Fall 2016 and 2018
Applied Principles of Biomechanics, Fall 2017
Biomechanics, Fall 2015 — Spring 2016
Laboratory Techniques in Biomechanics, Spring 2017
University of Michigan, School of Kinesiology, Ann Arbor, MI
Applied Human Anatomy and Physiology, Winter 2009 — 2011
Biomechanics of Sports, Fall 2006 — 2011
Human Musculoskeletal Anatomy, Winter 2007 — 2008
Montana State University, Health and Human Development, Bozeman, MT
Anatomical Kinesiology, Lab Instructor, Fall 2003 — Fall 2004
Biomechanics, Lab Instructor, Spring 2004 — Spring 2005
Health Anatomy and Physiology, Fall 2005

GRADUATE COMMITTEES

PhD
Xian Wei (Bernard) Liew (Committee Member, Curtin University, Australia)

Masters

Micah Drew (Committee Chair, Boise State University)
Jeff Wilkins (Committee Chair, Boise State University)
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Samantha D’az (Committee Chair, Boise State University)
Derek Maddy (Committee Member, Boise State University
Wyatt Thmels (Committee Chair, Boise State University)
Auralea Fain (Committee Chair, Boise State University)

Nick Lobb (Committee Chair, Boise State University)

Jaremy Creechley (Committee Member, Boise State University)
Tyler Dobbs (Committee Member, Boise State University)

MENTORING EXPERIENCE

Post-Doctoral Researcher
John Ramsay (ORISE Fellow, NSRDEC)

Research Assistants

Kayla Seymore (Kinesiology, Boise State University)
Sarah Cameron (Biomechanics Team, NSRDEC)

Kari Loverro (ORISE Fellow, NSRDEC)

Meghan O’Donovan (Biomechanics Team, NSRDEC)
C. Lee Hancock (Biomechanics Team, NSRDEC)

Jon Kaplan (Biomechanics Team, NSRDEC)

Graduate Students

Micah Drew (Kinesiology, Boise State University)

Jeff Wilkins (Kinesiology, Boise State University)

Samantha D’az (Kinesiology, Boise State University)

Kari Depalo (Kinesiology, Boise State University)

Fatimah Alkathiri (Kinesiology, Boise State University)

Gracie McConnochie (Biomedical Engineering, Boise State University)
Cailin Wilson (Biomedical Engineering, Boise State University)
Justin Graff (Kinesiology, Boise State University)

Auralea Fain (Kinesiology, Boise State University)

Nick Lobb (Kinesiology, Boise State University)

Elijah Rooney (Kinesiology, Boise State University)

Undergraduate Students

Caden Robertson (Kinesiology, Boise State University)

Fred Christensen (Mechanical Engineering, Boise State University)
Eli Walker (Kinesiology, Boise State University)

Haley Floen (Kinesiology, Boise State University)

Alexis Flock (Kinesiology, Boise State University)

Tracey Huddleston (Kinesiology, Boise State University)

Zach Seltzer (Kinesiology, Boise State University)

Kari Johnson (Kinesiology, Boise State University)

Samantha D’az (Electrical Engineering, Boise State University)
Brad Foote (Kinesiology, Boise State University)

Caylee Tyacke (Kinesiology, Boise State University)

Sheldon Burgess (Kinesiology, Boise State University)
Courtney Radley (Kinesiology, Boise State University)

Jeff Wilkins (Kinesiology, Boise State University)

IRSA
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Brown 9

Ashley Judd (Kinesiology, Boise State University)

Wyatt Thmels (Kinesiology, Boise State University)

Rylie Weldon (Kinesiology, Boise State University)

Matthew Myers (Kinesiology, Boise State University)

Genna Waldman (Kinesiology, University of Michigan)
Catherine Munaco (Kinesiology, University of Michigan)
Monica Silvian (Kinesiology, University of Michigan)

Katie LaValley (Kinesiology, University of Michigan)

Nancy Murphy (Kinesiology, University of Michigan)

Ellie Toutant (Kinesiology, University of Michigan)

Patrick Ouzts (Kinesiology, University of Michigan)

Brian Kopicko (Kinesiology, University of Michigan)

Lauren Rothstein (Kinesiology, University of Michigan)

Kara Goodrich (Kinesiology, University of Michigan)

Lacey Berger (Kinesiology, University of Michigan)

Ashley Brower (Kinesiology, University of Michigan)

Kirk Leonard (Mechanical Engineering, University of Michigan)
Caitlin Williams (Undergraduate Research Opportunity Program, University of Michigan)

COMMITEES

Biomedical IRB (member), Boise State University
Strategic Planning Committee, College of Health Sciences, Boise State University
Strategic Planning Committee, Department of Kinesiology, Boise State University

CERTIFICATIONS

Principal Investigator (Biomechanics), NSRDEC, Natick Soldier Systems Center, U.S. Army
Certified Strength and Conditioning Specialist, National Strength and Conditioning Association

PROFESSIONAL AFFILATIONS
American Society of Biomechanics
American College of Sports Medicine

International Society of Biomechanics
National Strength and Conditioning Association
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Kurtis D. Cantley, PhD

Assistant Professor, Department of Electrical and Computer Engineering
Affiliate Faculty, Micron School of Materials Science and Engineering
Boise State University

1910 University Drive, MS-2075

Boise, ID, 83725-2075

Professional Preparation

Education
Ph.D. Electrical Engineering December 2011
The University of Texas at Dallas, Richardson, Texas
Dissertation: Artificial Neural Systems Using Memristive Synapses and Advisor: Eric M. Vogel

Nano-Crystalline Silicon Thin-Film Transistors

M.S. Electrical and Computer Engineering August 2007
Purdue University, West Lafayette, Indiana
Thesis: Performance Potential of IlI-V Materials in Nanoscale Advisor: Mark S. Lundstrom

Transistors — A Device Simulation Perspective

B.S. Electrical Engineering May 2005
Washington State University Honors College, Pullman, Washington
Minors: Math, Physics, Music

Professional Experience

July 2013 — Present  Assistant Professor, Electrical and Computer Engineering Boise, ID
and Affiliate Faculty, Micron School of Materials Science
and Engineering, Boise State University

January 2012 — Postdoctoral Research Associate, Department of Materials Richardson, TX
June 2013 Science and Engineering, University of Texas at Dallas

August 2007 — Graduate Research Assistant, Department of Electrical Richardson, TX
December 2011 Engineering, University of Texas at Dallas

August 2005 — Graduate Research Assistant, Department of Electrical and  West Lafayette, IN
August 2007 Computer Engineering, Purdue University

May — August National Security Internship Program, Pacific Northwest Richland, WA
2004, 2005 National Laboratory

Honors and Awards

= National Science Foundation Faculty Early Career Development (CAREER) Award, 2018
= Defense Threat Reduction Agency (DTRA) Young Investigator Award, 2017

= Aijr Force Office of Scientific Research (AFOSR) Young Investigator Award, 2014

= National Defense Science and Engineering Graduate (NDSEG) Fellowship, 2007 — 2010
= UT Dallas Excellence in Education Award, 2009
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Boise State University

Research and Scholarly Activities

External Research Funding: Approximately $2.75M external funding to date as PI

Funding Total Share of
Period Project Title Funding Source Role Funding Funding
TBD (Rec. Layout, Analysis, and US Army Research PI $56,000 $56,000
for Funding)  Characterization of CMOS  Laboratory (Sciences for

Circuits Designed with Maneuver Campaign)

Evolutionary Algorithms
7/1/2018 — CAREER: Spiking Neural National Science Pl $548,882 $548,882
6/30/2023 Circuits and Networks with  Foundation (CISE

Temporally Dynamic Directorate)

Learning
4/10/2017 -  Impact of Radiation on Defense Threat Reduction Pl $322,866 $322,866
4/9/2020 Pattern Recognition in Agency (PerF-YIP-Topic 4:

Memristor-Based Radiation Effects in Non-

Neuromorphic Circuits Conventional Computing

Approaches)

7/1/2015 — Enhancing Capabilities in Idaho Higher Education Pl $1,500,000 $1,500,000
6/30/2018 Nanotechnology and Research Council (HERC),

Microfabrication at Boise Idaho Global

State Entrepreneurial Mission

(IGEM)

8/1/2014 — Spike Timing-Dependent Air Force Office of P $359,429 $359,429
7/30/2017 Learning Circuits for Scientific Research

Temporal Pattern (Computational Cognition

Recognition and and Machine Intelligence)

Classification

Other Research Funding

Funding Total Share of
Period Project Title Funding Source Role Funding Funding
Fall 2014 Advanced ECE Department Internal PI $22,759 $22,759

Electrophysiological and Proposal 2015

Neural Interface

Measurement System
1/1/2014 - 2-D Crystals as an Boise State Center of Co-PI $49,991 ~$20,000
12/31/2014 Extracellular Matrix for Biomedical Research

Cell/Neuron Growth and Excellent (COBRE) Pilot

Differentiation Grant
Spring 2013 Enabling Infrastructure for ~ ECE Department Internal Pl $19,495 $19,495

Advanced Plasma- Capital Investment

Enhanced Chemical Vapor

Deposition
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Journal Articles: h-index=11

1. S.Rastegar,J. Stadlbauer, T. Pandhi, L. Karriem, K. Fujimoto, K. Kramer, D. Estrada, and K. D. Cantley, “Signal-
to-Noise Ratio Enhancement In Graphene-Based Passive Microelectrode Arrays,” Submitted to IEEE
Transactions on Biomedical Engineering (draft available upon request).

2. R.lIvans and K. D. Cantley, “Spike-Timing Dependent Learning in Memristor-Based Neural Networks Using
Dynamic Resistance Elements,” Under Review at IEEE Transactions on Neural Networks and Learning
Systems (draft available upon request).

3. E. Krueger, A. Chang, D. Brown, J. Eixenberger, R. Brown, S. Rastegar, K. D. Cantley, and D. Estrada,
“Graphene Foam as a 3-Dimensional Platform for Myotube Growth,” ACS Biomaterials Science and
Engineering, vol. 2, pp. 1234-1241, 2016.

4. J. W. Murphy, L. Smith, J. Calkins, G. R. Kunnen, I. Mejia, K. D. Cantley, R. A. Chapman, J. Sastra-Hernandez,
R. Mendoza-Perez, G. Contreres-Puente, D. R. Alee, M. A. Quevedo-Lopez, and B. E. Gnade, “Thin film
cadmium telluride charged particle sensors for large area neutron detectors,” Applied Physics Letters, vol.
105, no. 112107, 2014.

5. Subramaniam, K. D. Cantley, and E. M. Vogel, “Logic Gates and Ring Oscillators based on Ambipolar
Nanocrystalline-Silicon TFTs,” Active and Passive Electronic Components, vol. 2013, no. 525017, 2013.

6. Subramaniam, K. D. Cantley, G. Bersuker, D. Gilmer, and E. M. Vogel, “Spike-Timing-Dependent Plasticity
using Biologically Realistic Action Potentials and Low-Temperature Materials,” IEEE Transactions on
Nanotechnology, vol. 12, no. 3, pp. 450-459, 2013.

7. Subramaniam, K. D. Cantley, H. J. Stiegler, R. A. Chapman, and E. M. Vogel, “Low Temperature Fabrication
of Spiking Soma Circuits Using Nanocrystalline-Silicon TFTs,” IEEE Transactions on Neural Networks and
Learning Systems, vol. 24, no. 9, pp. 1466-1472, 2013.

8. K. D. Cantley, A. Subramaniam, H. J. Stiegler, R. A. Chapman, and E. M. Vogel, “Neural Learning Circuits
Utilizing Nano-Crystalline Silicon Transistors and Memristors,” IEEE Transactions on Neural Networks and
Learning Systems, vol. 23, no. 4, pp. 565-573, 2012.

9. P.G.Fernandes, H. J. Stiegler, M. Zhao, K. D. Cantley, B. Obradovic, R. A. Chapman, H.-C. Wen, G. Mahmud,
and E. M. Vogel, “SPICE Macromodel of Silicon-on-Insulator-Field-Effect-Transistor-Based Biological
Sensors,” Sensors and Actuators B: Chemical, vol. 161, no. 1, pp. 163-170, 2012.

10. Chakrabarti, H. Kang, B. Brennan, T. J. Park, K. D. Cantley, A. Pirkle, S. McDonnell, J. Kim, R. M. Wallace, and
E. M. Vogel, “Investigation of Tunneling Current in SiO,/HfO, gate stacks for flash memory applications,”
IEEE Transactions on Electron Devices, vol. 58, no. 12, pp. 4189-4195, 2011.

11. K. D. Cantley, A. Subramaniam, H. J. Stiegler, R. A. Chapman, and E. M. Vogel, "Hebbian Learning in Spiking
Neural Networks with Nano-Crystalline Silicon TFTs and Memristive Synapses," IEEE Transactions on
Nanotechnology, vol. 10, pp. 1066-1073, 2011.

12. Subramaniam, K. D. Cantley, H. ). Stiegler, R. A. Chapman, and E. M. Vogel, “Submicron Ambipolar
Nanocrystalline Silicon Thin-Film Transistors and Inverters,” IEEE Transactions on Electron Devices, vol. 59,
no. 2, pp. 359-366, 2011.

13. K. D. Cantley, A. Subramaniam, R. R. Pratiwadi, H. C. Floresca, J. Wang, H. J. Stiegler, R. A. Chapman, M. J.
Kim, and E. M. Vogel, “Hydrogenated Amorphous Silicon Nanowire Transistors with Schottky Barrier
Source/Drain Junctions,” Applied Physics Letters, vol. 97, no. 14, 2010.

14. H.S.Pal, K. D. Cantley, S.S. Ahmed, and M. S. Lundstrom, “Influence of Bandstructure and Channel Structure
on the Inversion Layer Capacitance of Silicon and GaAs MOSFETs.” IEEE Transactions on Electron Devices,
vol. 55, no. 3, pp. 904-908, 2008.
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Conference Proceedings

1. S. Gandharava Dahl, R. lvans, and K. D. Cantley, “Modeling Memristor Radiation Interaction Events and the
Effect on Neuromorphic Learning Circuits,” International Conference on Neuromorphic Systems (ICONS),
Knoxville, TN, July 2018.

2. S. Gandharava Dahl and K. D. Cantley, “Behavioral Modeling of Memristor Radiation Interaction Events,”
IEEE Workshop on Microelectronic Devices (WMED) Invited Contribution, Boise, ID, April 2018.

3. R.C.lvans, J. M. Shumaker, and K. D. Cantley, “A CMQOS Synapse Design Implementing Tunable Asymmetric
Spike Timing-Dependent Plasticity,” in 60" International Midwest Symposium on Circuits and Systems
(MWSCAS), Boston, MA, August 2017.

4. S. Rastegar, J. Stadlbauer, K. Fujimoto, K. McLaughlin, D. Estrada, and K. D. Cantley, “Signal-to-Noise Ratio
Enhancement Using Graphene- Based Passive Microelectrode Arrays,” in 60 International Midwest
Symposium on Circuits and Systems (MWSCAS), Boston, MA, August 2017.

5. S. Rastegar, J. Stadlbauer, K. McLaughlin, K. Fujimoto, D. Estrada, and K. D. Cantley, “Enhanced Signal-to-
Noise Ratio Using Nanomaterial-Based Passive Neural Electrodes,” in 59" Electronic Materials Conference,
2017.

6. K.D.Cantley, R.C. Ivans, A. Subramaniam, and E. M. Vogel, “Spatio-Temporal Pattern Recognition in Neural
Circuits with Memory-Transistor-Driven Memristive Synapses,” accepted to International Joint Conference
on Neural Networks (I/CNN), Anchorage, AK, May 2017.

7. S.Gandharava, C. A. Walker, and K. D. Cantley, “Electrical Characteristics of Nanocrystalline Silicon Resistive
Memory Devices,” in Workshop on Microelectronic Devices (WMED),” Boise, ID, April 2017.

8. J. W. Murphy, A. Eddy, G. R. Kunnen, |. Mejia, K. D. Cantley, D. R. Allee, M. A. Quevedo-Lopez, and B. E.
Gnade, “Sol gel ZnO films doped with Mg and Li evaluated for charged particle detectors,” SPIE Defense,
Security, and Sensing Conference, paper 8730-17, Baltimore, MD, May 2013.

9. Mejia, A. L. Salas-Villasenor, J. W. Murphy, G. R. Kunnen, K. D. Cantley, D. R. Allee, B. E. Gnade, and M. A.
Quevedo-Lopez, “High-performance logic circuits using solution-based, low-temperature semiconductors
for flexible electronics,” SPIE Defense, Security, and Sensing Conference, paper 8730-2, Baltimore, MD, May
2013.

10. K. D. Cantley, P. G. Fernandes, M. Zhao, H. J. Stiegler, R. A. Chapman, and E. M. Vogel, “Noise Effects in
Field-Effect Transistor Biological Sensor Detection Circuits,” IEEE International Midwest Symposium on
Circuits and Systems (MWSCAS), Boise, ID, August 2012.

11. Subramaniam, K. D. Cantley, R. A. Chapman, H. J. Stiegler, and E. M. Vogel, “Submicron Ambipolar
Nanocrystalline-silicon TFTs with High-k Gate Dielectrics,” International Semiconductor Device Research
Symposium (ISDRS), College Park, MD, 2011.

12. K. D. Cantley, A. Subramaniam, H. J. Stiegler, R. A. Chapman, and E. M. Vogel, “Spike Timing-Dependent
Synaptic Plasticity Using Memristors and Nano-Crystalline Silicon TFT Memories,” 11" International
Conference on Nanotechnology (IEEE Nano), Portland, OR, August 2011.

13. Subramaniam, K. D. Cantley, R. A. Chapman, B. Chakrabarti, and E. M. Vogel, “Ambipolar Nano-crystalline-
silicon TFTs with Submicron Dimensions and Reduced Threshold Voltage Shift,” in 69" Annual Device
Research Conference (DRC) Digest, Santa Barbara, CA, June 2011.

14. K.D.Cantley, A. Subramaniam, H.J. Stiegler, R. A. Chapman, and E. M. Vogel, “SPICE Simulation of Nanoscale
Non-Crystalline Silicon TFTs in Spiking Neuron Circuits,” International Midwest Symposium on Circuits and
Systems (MWSCAS), Seattle, WA, August 2010.

15. K. D. Cantley, Y. Liu, H. S. Pal, T. Low, S. S. Ahmed, and M. S. Lundstrom, “Performance Analysis of Ill-V
Materials in a Double-Gate nano-MOSFET,” IEDM Technical Digest, Washington, D.C., December 2007.

IRSA TAB 3 Page 79



Kurtis D. Cantley
Assistant Professor

Department of Electrical and Computer Engineering
Boise State University

Phone: 208-426-5715

Email: kurtiscantley@boisestate.edu
http://coen.boisestate.edu/crg/

16. M. S. Lundstrom, K. D. Cantley, and H. S. Pal, “Nanoscale Transistors: Physics and Materials,” Materials
Research Society Fall Proceedings, Symposium L. Boston, MA, November 2006.

Book Chapters

1. K.D. Cantley, A. Subramaniam, and E. M. Vogel, "Spike Timing-Dependent Plasticity Using Memristors and
Nano-Crystalline Silicon TFT Memories," Chapter 26 in Nanoelectronic Device Applications Handbook, Ed.
by J. Morris and K. Iniewski: CRC Press, 2013.

Invited Talks (Bold=presenter)

1. Sumedha Gandharava and Kurtis D. Cantley, “Behavioral Modeling of Memristor Radiation Interaction
Events.” Workshop on Microelectronics and Electron Devices (WMED), Boise, ID, April 2018.

2. Kurtis D. Cantley, “Neural Systems and Interfaces: Building Circuits That Emulate and Communicate With
the Brain.” Northwest Nazarene University Engineering and Physics Seminar Series, Nampa, ID, February 2,
2017.

3. Kurtis D. Cantley, “Artificial Neural Networks with Rate and Timing-Dependent Learning.” US Army
Research Laboratory, Aberdeen Proving Ground, MD, June 2015.

4. Kurtis D. Cantley, “Neuro-Inspired Architectures: A New Paradigm in Computing.” Gonzaga University
School of Engineering and Applied Science Distinguished Lecture Series, Spokane, WA, November 19, 2014.

5. Kurtis D. Cantley, “Electronic Materials and Devices for Biologically Realistic Neural Systems.” Lehigh
University Department of Materials Science and Engineering Seminar, Bethlehem, PA, October 28, 2014.

6. Eric M. Vogel, Kurtis D. Cantley, and Anand Subramaniam, “Nanocrystalline Silicon Thin-Film Transistors for
Neuromorphic Applications,” ECI ULSIC vs. TFT Conference, Grenoble, France, July 2013.

7. Kurtis D. Cantley, Anand Subramaniam, and Eric M. Vogel, “Neuromorphic Electronics Using Nanoscale
Non-crystalline Silicon Devices,” SRC/NRI Teleseminar, July 2010.

8. Eric M. Vogel and Kurtis Cantley, “Neuromorphic Electronics Using Nanoscale Non-crystalline Silicon
Devices,” TechConnect World Nanotech Conference and Expo, Anaheim, CA, June 2010.

9. Kurtis D. Cantley, Ramapriyan Pratiwadi, and Eric M. Vogel, “Electronic Materials and Devices for Artificial
Neural Systems,” SRC/NRI SWAN Teleseminar, July 2008.

Oral Presentations and Posters (Bold=presenter)

1. Sumedha Gandharava Dahl, Robert Ivans, and Kurtis D. Cantley, “Modeling Memristor Radiation
Interaction Events and the Effect on Neuromorphic Learning Circuits.” International Conference on
Neuromorphic Systems (ICONS), Knoxville, TN, July 2018. Oral presentation, poster contest winner.

2. Sepideh Rastegar, Justin Stadlbauer, Kari McLaughlin, Kiyo Fujimoto, David Estrada, and Kurtis D. Cantley,
“Enhanced Signal-to-Noise Ratio Using Nanomaterial-Based Passive Neural Electrodes.” Workshop on
Microelectronics and Electron Devices (WMED), Boise, ID, April 2018. Won Best Poster Award.

3. Sumedha Gandharava Dahl, Robert Ivans, and Kurtis D. Cantley, “Behavioral Modeling of Memristor
Radiation Interaction Events.” Boise State Graduate Student Showcase, April 2018.

4. Sepideh Rastegar, Justin Stadlbauer, Twinkle Pandhi, Lynn Karriem, Kiyo Fujimoto, Kyle Kramer, David
Estrada, and Kurtis D. Cantley, “Signal-to-Noise Ratio Enhancement In Graphene-Based Passive
Microelectrode Arrays.” Boise State Graduate Student Showcase, April 2018.

5. Sepideh Rastegar, Justin Stadlbauer, Kari McLaughlin, Kiyo Fujimoto, David Estrada, and Kurtis D. Cantley,
“Enhanced Signal-to-Noise Ratio Using Nanomaterial-Based Passive Neural Electrodes.” 59" Electronic
Materials Conference, South Bend, IN, June 2017.
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6. Sumedha Gandharava, Catherine Walker, and Kurtis D. Cantley, “Electrical Characterization of
Nanocrystalline Silicon Resistive Memory Devices.” Workshop on Microelectronic Devices (WMED), Boise,
ID, April 21, 2017.

7. Kurtis D. Cantley, Robert C. lvans, Anand Subramaniam, and Eric M. Vogel, “Spatio-Temporal Pattern
Recognition in Neural Circuits with Memory-Transistor-Driven Memristive Synapses.” International Joint
Conference on Neural Networks (IJCNN), Anchorage, AK, May 18, 2017.

8. Robert Ivans and Kurtis D. Cantley, “Hardware-Based Spatio-Temporal Pattern Recognition.” Boise State
Graduate Student Showcase, Boise, ID, April 3, 2017.

9. Kyle Kramer, Sepideh Rastegar, David Estrada, and Kurtis D. Cantley, “Determining Electrical Signal Integrity
of Passive Microelectrode Arrays.” Idaho Conference on Undergraduate Research (ICUR), Boise, ID, July 26-
27,2017.

10. Susy Camargo-Reyes, Robert Ivans, and Kurtis D. Cantley, “Characterization and Testing of Neuromorphic
Electronic Circuits.” Idaho Conference on Undergraduate Research (ICUR), Boise, ID, July 26-27, 2017.

11. Susy Camargo-Reyes, Robert Ivans, and Kurtis D. Cantley, “Characterization and Validation of CMOS Spiking
Neuron Circuits.” Idaho Conference on Undergraduate Research (ICUR), Boise, ID, July 2016.

12. Conor S. Perry and Kurtis D. Cantley, “Processing and Characterization of Inkjet-Printed Silver and Carbon
Nanotube Features.” Idaho Conference on Undergraduate Research (ICUR), Boise, ID, July 2016.

13. Justin W. Stadlbauer, Sepideh Rastegar, and Kurtis D. Cantley, “Measurement of Signal-to-Noise Ratio in
Neural Microelectrodes.” Idaho Conference on Undergraduate Research (ICUR), Boise, ID, July 2016.

14. Catherine A. Walker, Sumedha Gandharava, and Kurtis D. Cantley, “Characterization of Nanocrystalline
Silicon Thin Films from Plasma-Enhanced Chemical Vapor Deposition.” Boise State Conference on
Undergraduate Research, Boise, ID, April 2016.

15. Justin W. Stadlbauer, Sepideh Rastegar, A. Nicole Chang, Kari Pribble, Eric Krueger, David Estrada, and
Kurtis D. Cantley, “Signal-to-Noise Characteristics of Graphene-Based Cellular Electrodes.” 5% Biennial NIH
IDeA Western Regional Conference, Coeur d’ Alene, ID, October 2015.

16. Kurtis D. Cantley, “Temporal Pattern Recognition Using Spike Timing-Dependent Learning Circuits.” AFOSR
Young Investigator Program Annual Meeting, Arlington, VA, June 2015.

17. Samantha M. D’az, Justin Stadlbauer, and Kurtis D. Cantley, “Electrically Controlling the Environmental
Interactions of Neurons Cultured on Graphene.” Idaho Conference on Undergraduate Research (ICUR),
Boise, ID, July 29-30, 2015.

18. Catherine A. Walker and Kurtis D. Cantley, “Investigating the Piezoelectric Response of p(VDF-TrFE)
Copolymer Strands.” Idaho Conference on Undergraduate Research (ICUR), Boise, ID, July 30-31, 2014.

19. John W. Murphy, Alexander Eddy, George R. Kunnen, Israel Mejia, Kurtis D. Cantley, David R. Allee, Manuel
A. Quevedo-Lopez, and Bruce E. Gnade, “Sol gel ZnO films doped with Mg and Li evaluated for charged
particle detectors,” SPIE Defense, Security, and Sensing Conference, paper 8730-17, Baltimore, MD, May
2013.

20. Israel Mejia, Ana L. Salas-Villasenor, John W. Murphy, George R. Kunnen, Kurtis D. Cantley, David R. Allee,
Bruce E. Gnade, and Manuel A. Quevedo-Lopez, “High-performance logic circuits using solution-based, low-
temperature semiconductors for flexible electronics,” SPIE Defense, Security, and Sensing Conference,
paper 8730-2, Baltimore, MD, May 2013.

21. John W. Murphy, George R. Kunnen, Kevin Larosa, Kurtis D. Cantley, Israel Mejia, David R. Allee, Manuel A.
Quevedo-Lopez, Bruce E. Gnade, “Polycrystalline zinc oxide as a material for radiation detectors,” Materials
Research Society Spring Meeting,” Materials Research Society (MRS) Spring Meeting, Symposium WW, San
Francisco, CA, April 2013.
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22. Kurtis D. Cantley, Poornika G. Fernandes, Mingyue Zhao, Harvey J. Stiegler, Richard A. Chapman, and Eric
M. Vogel, “Noise Effects in Field-Effect Transistor Biological Sensor Detection Circuits,” IEEE International
Midwest Symposium on Circuits and Systems (MWSCAS), Boise, ID, August 2012.

23. Eric M. Vogel, Anand Subramaniam, and Kurtis D. Cantley, “A Low-temperature Approach to Spiking Neural
Circuits,” 4™ International Conference on Smart Materials, Structures, and Systems (CIMTEC), Tuscany, ltaly,
June 2012.

24. Mingyue Zhao, Kurtis D. Cantley, Harvey J. Stiegler, Poornika G. Fernandes, Richard A. Chapman, Huang-
Chun Wen, Gazi A. Mahmud, and Eric M. Vogel, “Models for Nanoscale Silicon Chemical and Biological
Sensors,” TXACE Analog Symposium, Richardson, TX, October 2011.

25. Kurtis D. Cantley, Anand Subramaniam, Harvey J. Stiegler, Richard A. Chapman, and Eric M. Vogel, “Spike
Timing-Dependent Plasticity Using Memristors and Nano-Crystalline Silicon TFT Memories,” 7t
International Conference on Nanotechnology, Portland, OR, August 2011.

26. Anand Subramaniam, Kurtis D. Cantley, Richard A. Chapman, Bhaswar Chakrabarti, and Eric M. Vogel,
“Ambipolar Nano-crystalline-silicon TFTs with Submicron Dimensions and Reduced Threshold Voltage
Shift,” 69" Annual Device Research Conference (DRC), Santa Barbara, CA, June 2011.

27. Kurtis D. Cantley, Anand Subramaniam, and Eric M. Vogel, “Design of Spiking Artificial Neural Networks
with Learning Capability using SPICE,” TXxACE Analog Symposium, Richardson, TX, November 2010.

28. Kurtis D. Cantley, Anand Subramaniam, Harvey J. Stiegler, Richard A. Chapman, and Eric M. Vogel, “SPICE
Simulation of Nanoscale Non-Crystalline Silicon TFTs in Spiking Neuron Circuits,” International Midwest
Symposium on Circuits and Systems (MWSCAS), Seattle, WA, August 2010.

29. Kurtis D. Cantley, Harvey J. Stiegler, Richard A. Chapman, and Eric M. Vogel, “Fabrication and SPICE
Modeling of Hydrogenated Amorphous Silicon Nanowire Transistors for Artificial Neural Systems,” SRC/NRI
SWAN Site Review, Austin, TX, September 2009.

30. Kurtis D. Cantley, Harvey J. Stiegler, Richard A. Chapman, and Eric M. Vogel, “Fabrication and SPICE
Modeling of Hydrogenated Amorphous Silicon Nanowire Transistors for Artificial Neural Systems,” The Fifth
International Nanotechnology Conference (INC5), Los Angeles, CA, May 2009.

31. Kurtis D. Cantley, Ramapriyan Pratiwadi, and Eric Vogel, “Nanoelectronic Devices for Artificial Neural
Systems,” SRC/NRI SWAN Site Review, Austin, TX, September 2008.

32. Ramapriyan Pratiwadi, Kurtis D. Cantley, and Eric M. Vogel, “Nano-scale Amorphous Silicon Materials and
Devices for a Neuro-inspired Architecture.” Materials Research Society Spring Meeting, Symposium B, San
Francisco, CA, March 2008.

33. Kurtis Cantley, Ram Pratiwadi, and Eric Vogel, “Nanoelectronic Devices for Neuromorphic Systems,” UT
Metroplex Day, Dallas, TX, February 2008.

34. Kurtis D. Cantley, Yang Liu, Himadri S. Pal, Tony Low, Shaikh S. Ahmed, and Mark S. Lundstrom,
“Performance Analysis of Ill-V Materials in a Double-Gate nano-MOSFET,” IEEE International Electron
Devices Meeting (IEDM), December 2007.

Other Research Activities

= |ntel Neuromorphic Research Community, July 2018 — present.
= DARPA PolyPlexus, July 2018 — present.
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Teaching

Courses Taught
Course # Title Term Credits Enrollment
ECE 210 Introduction to Electric Circuits Fall 2018 39
ECE 520 Advanced Device Design and Simulation Spring 2018 3 10
ECE 493 Internship Spring 2018 1 1
ECE 210 Introduction to Electric Circuits Fall 2017 3 43
ECE 590 Practicum/Internship Fall 2017 1 1
ECE 590 Practicum/Internship Summer 2017 1 1
ECE 420/520 Advanced Device Design and Simulation Spring 2017 3 7
ECE 697 Electrical Characterization of Semiconductor  Fall 2016 3 9

Materials and Devices

ECE 420/520 Advanced Device Design and Simulation Spring 2016 3 14
ECE 212 Circuit Analysis and Design Fall 2015 3 23
ECE 420/520 Advanced Device Design and Simulation Spring 2015 3 9
ECE 212 Circuit Analysis and Design Fall 2014 3 23
ECE 420/520 Advanced Device Design and Simulation Spring 2014 3 9
ECE 212 Circuit Analysis and Design Fall 2013 3 29
ECE 212L Circuit Analysis and Design Lab Fall 2013 1 26

Other Teaching Experience

®  “Neural Interface Technology.” Guest Lectures in Introduction to Biomedical Engineering (ME 112), March
29, 2016, April 4, 2017, and March 12, 2018.
®  Teaching assistant, Introduction to Nanotechnology (UT Dallas CHEM 4V01, EE 4V95, PHYS 4V10, BIOL
4V00), spring 2009.
®  Substitute course lectures at UT Dallas:
— “Lithography and Process Integration Issues for Nanoscale TFTs” in Lithography and Nanofabrication
(EE/MSEN 6348), spring 2013.
— “Chapter 7: Carrier Lifetimes” and “Chapter 9: Charge-Based and Probe Characterization” in
Semiconductor Material and Device Characterization (MSEN 7V80), spring 2013.
— “Introduction to Quantum Mechanics | and 11" and “Introduction to Statistical Mechanics | and 1I” in
Introduction to Nanoscience and Nanotechnology (NANO 3301), spring 2013.
— “Elementary Quantum Physics,” in Electronic, Optic and Magnetic Materials (MSEN 6324), fall 2012.
— “Time-Independent Schrodinger Equation Solutions,” in Modern Physics | (PHYS 3352), spring 2012.
— “Nanothermodynamics,” and “Engine Cycles,” in Thermodynamics of Materials (MSEN 5310), fall 2011
and fall 2012.
— “Applying Quantum Mechanics to Atoms and Molecules,” “The 1-D Bloch Theorem and the 1-D Kronig-
Penney Model,” and “The Shockley Semiconductor Equations,” in Fundamentals of Semiconductor Devices
(EE/MSEN 6320), spring 2010.
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Teaching Development

®  WIDER PERSIST Capstone Catalyst Grant, “Re-structuring ECE 210 with Mastery-Based Learning.” $4,322
to support improving the learning experience in the Introduction to Electric Circuits class in Fall 2018 and
beyond. Organized and facilitated a one-day workshop with seven total faculty, worked on course
organization and assessment problem development.

" Clicker Faculty Learning Community Member, Fall 2017 ($300 stipend). Participated in multiple discussion
sessions with other faculty from across the university interested in educational technology and utilizing
the iClicker app to facilitate learning. Gave final presentation open to all faculty on my iClicker techniques.

®  Boise State Center for Teaching and Learning (CTL) Course Design Institute, Boise, ID, May 19-23, 2014.
Focused on developing new interactive learning activities for ECE 212 course.

®  ABET Fundamentals of Program Assessment Workshop, Seattle, WA, October 18, 2014.

Mentorship

Graduate Advisees

= Sepideh Rastegar (Boise State PhD expected 2019). August 2014 — present. Passed comprehensive exam
Spring 2016. Passed dissertation proposal Fall 2017. Awards Received: 2018 Boise State Graduate College
3-Minute Thesis Winner (1% place), 2018 Workshop on Microelectronics and Electron Devices (WMED)
Best Poster Award.

= Sumedha Gandharava (Boise State PhD expected 2019), January 2015 — present. Passed comprehensive
exam Summer 2016. Awards Received: International Conference on Neuromorphic Systems (ICONS) 2018
Student Poster Contest Winner.

= Robert Ivans (Boise State PhD expected 2020), May 2016 — present. Passed comprehensive exam Fall
2017.

Undergraduate Researchers and Interns

= Kyle Kramer (Boise State ECE), Summer 2017. Electrophysiology measurements on microelectrode arrays.

= Susy Camargo-Reyes (Boise State ECE), May — December 2016. Electrical characterization of neuromorphic
circuits.

= Kameron Sellers (Boise State ECE), July 2016 — August 2017. Development of hardware artificial neural
network stimulator.

= Catherine Walker (Boise State MSE), September 2013 — May 2018. Various projects including piezoelectric
polymers, nanoparticle attachment, and materials characterization.

= ConorS. Perry (Cal Poly MSE), Summer 2016. Inkjet printing of silver and carbon nanotubes patterns.

= Justin Stadlbauer (Boise State ECE), January 2015 — September 2016. Electrophysiology and neural
interfaces.

= Samantha D’az (Boise State ECE), Summer 2015. Development of electrophysiology test setup.

= Vlad Calugaru (Boise State ECE), September 2014 — December 2015. Artifical neural network interface
development.

= Sierra Bush (Meridian Technical Charter High School), September 2015 — May 2016. Electrical
characterization of resistive memory devices.

Thesis and Dissertation Committees

=  Md Kamrul Hassan Majumdar, ECE Comprehensive Exam, Fall 2018.

= Ashita Chandnani, “Printed and Flexible Electronics.” ECE Comprehensive Exam, Spring 2018.

= Al-Amin Ahmed Simon, “Phase Change Temperature Sensor for High Radiation Environment.” ECE
Comprehensive Exam, Fall 2017.

= Nikki Chang, “Graphene Foam as a 3D Biocompatible Scaffolding for Myotube Growth and
Differentiation.” MSMSE, Spring 2016.

= Shaun Stickel, “Dual-Input DC-to-DC Converter Topologies and Control Schemes.” MSEE, Fall 2015.
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=  Dale Brown, “An Open Source, Automated Chemical Vapor Deposition System for the Production of 2D
Materials.” MSMSE, Fall 2015.

= Kolton T. Drake, “Biomimetic Application of lon-Conducting-Based Memristive Devices in Spike-Timing-
Dependent-Plasticity.” MSEE, Summer 2015.

Other Mentorship Activities

®  Boise State SAGE Program faculty mentor. Fall 2018 — Spring 2019. Meet each of two students
approximately monthly to discuss goals and academic progress.

®  Boise State SAGE Program faculty mentor. Fall 2017 — Spring 2018. Meet each of three students
approximately once per month to discuss goals and academic progress.

®  ECE Senior Design Team Sponsor: Hardware Artificial Neural Network Stimulator Il (HANNS II). September
2016-April 2017.

® |daho Diversity Network Mentoring Conference: Strategies for Student and Faculty Mentors, February 8-9,
2017.

®  ECE Senior Design Team Sponsor: Hardware Artificial Neural Network Stimulator (HANNS). September
2015 — April 2016.

®  ECE Senior Design Team Sponsor: Artificial Neural Network Interface (ANNi). September 2014 — April
2015.

Service

Departmental Service

®  ECE Department Graduate Committee, August 2015 — present. Review graduate applications and
implement new policies to help graduate students succeed in the program.

®  ECE Circuits Area Faculty Search Committee, Spring 2017. Successful search resulted in the hiring of Dr.
Benjamin C. Johnson.

®  ECE Microfabrication Faculty Search Committee (Chair), Spring 2016. Successful search resulted in the
hiring of Dr. Harish Subbaraman.

®  ECE Outreach and Recruiting Committee, August 2014 — July 2015. Helped organize and execute
numerous outreach activities. Also worked to increase visibility of the ECE graduate program and recruit
top-quality students to Boise State from around the Pacific Northwest and the nation.

®  ECE Continuous Improvement (ABET) Committee, 2014.

Service to College of Engineering

®  |daho Microfabrication Laboratory Faculty Committee, 2014 — present. The objective of this group is to
assist the IML director in determining budgetary and equipment needs and priorities for the primary users
of the IML.

®  |ML Technical Support Engineer Search Committee Chair, Spring 2016. Successful search resulted in the
hiring of Travis Gabel.

Service to Boise State University

®  |nstitutional Biosafety Committee, June 2016 — present. This is the University’s main administrative
compliance committee overseeing research and academic activities involving biohazardous materials and
procedures.

Professional Service

®  National Science Foundation (NSF) Graduate Research Fellowship Program (GRFP) Evaluation Panel, 2015
and 2016. Evaluated and scored ~30 applications at the undergraduate and graduate level based on
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transcripts, test scores, a three page personal statement, two page research statement, and three letters
of recommendation per applicant.

®  American Society for Engineering Education (ASEE) SMART Scholarship Evaluation Panel, 2014. Evaluated
and scored 27 total application packages at the bachelor’s, master’s, and Ph.D. level in terms of
transcripts and test scores, extracurricular and volunteer activities, leadership and teamwork experiences,
personal narratives outlining research and DoD career goals, and three letters of recommendation per
applicant.

®  Session Chair, “Flexible Electronics IV” (Conference 8730), SPIE Defense, Security, and Sensing 2013,
Baltimore, MD. Introduced five presenters and led question and answer sessions.

®  Publication Review for: VLSI (1), Sensors (1), Journal of Vacuum Science and Technology B (1), Advanced
Functional Materials (1), Journal of Applied Physics (3), Applied Physics Letters (1)

®  |EEE member, 2001 — Present

— Chair, 2017 Workshop on Microelectronic Devices (WMED) session on Circuits and Systems

— Chair, 2016 Workshop on Microelectronic Devices (WMED) session on Circuits and Systems

— Chair, 2012 IEEE International Midwest Symposium on Circuits and Systems (MWSCAS) Poster Session
C1P-K, “Image Processing Applications”.

— Reviewer for Transactions on Nanotechnology (7), Transactions on Fuzzy Systems (2), Transactions on
Neural Networks and Learning Systems (5), Electron Device Letters (4), Transactions on Circuits and
Systems (1), Journal of the Electron Device Society (1), International Midwest Symposium on Circuits and
Systems (MWSCAS) 2018

Community Service and Outreach

= Boise State e-Camp: Build an electric motor project. June 5, 2018 (~100 students).
= |daho Science Olympiad, Judge and Volunteer for “Experimental Design, B Division.” April 7th, 2018.
= Caldwell Public Library Teen Science Café. March 15™, 2018 (8 students).

®  Mary McPherson Elementary School STEM Night: Little Bits Electric Circuits. February 1%, 2018 (~200
students).

®  Boise Downtown Library Teen Science and Engineering Café. January 18™, 2018 (10 students).
®  Boise State Summer Research Community: Ten Talks. June 30, 2016.

®  Evening with a faculty. Boise State University Engineering Residential College, April 4%, 2016 (~30
students).

®  Boise State Engineering and Science Festival (STEM Exploration Day): SnapCircuits. February 7t, 2015,
February 6%, 2016, February 4%, 2017, and February 3™, 2018 (~100 students each event).
®  Boise State University e-Day: Build an electric motor project. April 5, 2014 (~50 students).
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Assistant Professor

Center for Advanced Energy Studies

Micron School of Materials Science and Engineering

Electrical and Computer Engineering Department Affiliate Faculty
Boise State University

2153 Environmental Research Building

1910 University Dr.

Boise, ID 83725-2090

Telephone: (208) 426-5693 | Email: daveestrada@boisestate.edu

Education

University of Illinois at Urbana-Champaign Electrical Engineering Ph.D., 2013
Dates attended: 8/15/2009 — 5/15/2013

Dissertation Title: Reliability, power dissipation, sensing, and thermal transport in carbon
nanomaterials and devices.

Advisor: Prof. Eric Pop

University of Illinois at Urbana-Champaign Electrical Engineering M.S., 2009
Dates attended: 8/15/2007 — 8/14/2009

Thesis Title: Electrical and thermal characterization techniques for carbon nanotube transistors
and networks.

Advisor: Prof. Eric Pop

Boise State University Electrical Engineering B.S., 2007
Dates attended: 1/15/2004 — 5/15/2007

University of Phoenix Electronics Technology A.A., 2003
Dates attended: 1/15/2003 — 8/15/2003

Relevant Career Experience

2013 - Present Assistant Professor, Micron School of Materials Science and Engineering,
Boise State University

2017 — Present Graduate Adjunct Faculty, Department of Mechanical Engineering,
University of Idaho

2014 - 2017 Graduate Program Coordinator, Micron School of Materials Science and
Engineering, Boise State University

2013 Postdoctoral Research Associate in Bioengineering, University of Illinois
at Urbana-Champaign. Advisor: Prof. Rashid Bashir

2009 -2013 National Defense Science and Engineering Graduate (NDSEG) Fellow &

National Science Foundation Graduate Research Fellow, University of
[llinois at Urbana-Champaign
2007 -2009 Graduate Research Assistant, University of Illinois at Urbana-Champaign
2004 - 2007 Undergraduate Research Assistant, Boise State University and University
of California at Berkeley

1|Estrada
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1998 - 2004 Electronics Warfare Technician, United States Navy, USS Curtis Wilbur,
Yokosuka, Japan — Veteran of Operation Enduring Freedom (SECRET
Clearance)

Selected Honors
Friends of NAEOP TRIO Achiever Award 2018
NSF Travel Award to World Congress of Biosensors for T. Pandhi 2018
2" Place Poster Award, Flex Conference 2017
Best Poster Award, International Conference on Thermoelectrics 2017
Selected to the AAC&U PKAL Leadership Institute 2017
International Association of Advanced Materials Medal 2016
Faculty Choice 1% Place Award, Idaho INBRE Statewide Conference 2016
Selected as AFOSR Summer Faculty Fellow (RYDD) 2016
Best Poster Award, IEEE Workshop for Microelectronics and Electron Devices (WMED) 2015
Best Poster Award, Idaho Academy of Science and Engineering Annual Meeting 2015
Education Committee Award, Annual Biophysical Society Meeting 2015
Society of Hispanic Professional Engineers Innovator of the Year 2015
Idaho Business Review’s Accomplished Under 40 2015
Selected as AFOSR Summer Faculty Fellow (RYDD) 2015
Selected to the Boise State Mobile Learning Scholars Cohort 2014
Gregory Stillman Semiconductor Graduate Research Award 2012
John Bardeen Graduate Research Award 2011
Lt. General Thomas M. Rienzi Graduate Research Award 2011
Best Paper Award, Society of Hispanic Professional Engineers National Conference 2010
Best Poster Award, Hispanic Engineering National Achievement and Awards Conference
(HENAAC) 2010
Best Poster Award, Society of Hispanic Professional Engineers National Conference 2010
University of Illinois at Urbana-Champaign SURGE Graduate Fellow 2007-2013
Micron Technology Foundation Graduate Fellow 2007-2010
Boise State University Founders Leadership Society (FLS) 2007
Boise State University, College of Engineering,
Undergraduate Student Award for Excellence 2007
Associated Students of Boise State University Hall of Fame Award 2007
Best Poster Award, IEEE Workshop for Microelectronics and Electron Devices (WMED) 2007
Boise State University Ronald E. McNair Scholar 2004-2007
NASA Idaho Space Grant Consortium Scholar 2005-2007
Micron Technology Foundation Scholar 2006-2007
Naval Achievement Medal (awarded twice) 2003

Summary of Scholarly Activity
e H-index 18; ~ 1900 total citations (Google Scholar)
39 peer-reviewed journal publications
98 refereed conference proceedings and abstracts
45 invited talks and panels
$7.43 Million in external funding as PI, Co-PI and Senior Personnel

Professional Memberships
e IEEE Member, 2006 — Present

2|Estrada
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APS Member, 2007 — Present

ACS Member, 2007 — Present

MRS Member, 2007 — Present

BPS Member, 2014 - Present

Tau Beta Pi Charter Member, Idaho Gamma Chapter, 2010 — Present
Society of Hispanic Professional Engineers Member, 2005 — Present
IAAM Member, 2016 — Present

Service
Conferences Chaired or Organized

= SHPE National Conference, Faculty Development Institute 2017
= Materials Research Society, Electronic Materials Conference 2017
= American Advanced Materials Congress,

Optical, Electronic, and Magnetic Materials Session 2016
= SHPE National Conference, Faculty Development Institute 2016
= [EEE International Integrated Reliability Workshop 2016

e Technical Poster Chair
= Materials Research Society, Electronic Materials Conference 2016
= SHPE National Conference, Hispanic Faculty Congress 2015
= 57" Annual Idaho Academy of Sciences and Engineering Symposium

e Materials for Energy and Sustainability Session Organizer 2015
= [EEE Workshop on Microelectronics and Electron Devices

e Session Chair 2015
= Society of Hispanic Professional Engineers National Conference

e Energy and Sustainability Symposium, Co-Organizer 2014
= [EEE Workshop on Microelectronics and Electron Devices

e Session Chair 2014
= Jllinois Summer Research Symposium

e Session Chair 2012

Peer Review

Panels and Fellowships
= National Science Foundation Division of Undergraduate Education 2018
= Air Force Summer Faculty Fellowship Program 2018
= National Science Foundation — Chemical, Bioengineering, Environmental, and

Transport Systems 2017
= National Science Foundation Graduate Research Fellowship 2017
= Air Force Summer Faculty Fellowship Program 2016
= National Science Foundation — Chemical, Bioengineering, Environmental, and

Transport Systems 2016
= Louisiana Board of Reagents — EPSCOR 2015
= Department of Energy, Basic Energy Sciences 2015
= Air Force Summer Faculty Fellowship Program 2015
= National Science Foundation Division of Undergraduate Education 2014
= National Science Foundation Division of Electrical, Communications, and Cyber

Systems 2014

IRSA

National Defense Science and Engineering Graduate Fellowship Program 2013, 2014
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Journals - Year indicates initial year of request to review

= 2D Materials 2017
= Materials Today Communications 2016
= Soft Matter 2016
= Nanoscale 2016
= Advanced Materials 2015
= Advanced Functional Materials 2018
= Applied Physics Letters 2015
= Carbon 2014
= [EEE Transactions on Electron Devices 2014
= Journal of Applied Physics 2014
= Journal of Physics D 2011
= Journal of Physical Chemistry 2016
= Journal of Physical Chemistry C 2013
= Journal of Solid State Electronics 2010
=  Measurement Science and Technology 2015
= MRS Communications 2015
= New Journal of Physics 2010
= Nanotechnology 2012
= Physica Status Solidi 2011
= PLOS One 2015
= Scientific Reports 2015
Conferences
= Society for Advancement of Chicanos and Native Americans in Science (SACNANS)
National Conference 2013
» Institute for Electrical and Electronics Engineers 14" annual International Conference
on Nanotechnology 2014
Congressional Visits
= Northwest Association of Education Opportunity Programs 2014
= Materials Research Society 2014
Departmental Committees and Service
= Materials Science and Engineering Graduate Program Coordinator 2015 -2017
= Materials Science and Engineering PhD Program Admissions, Recruitment, and
Retention 2014 -2017
= Materials Science and Engineering PhD Program Curriculum and Comprehensive
Exam Committee 2015 -2017
= Materials Science and Engineering Undergraduate Curriculum Committee 2014
College Committees and Service
= Graduate Committee 2015 -2017
= Club Advisor — Society of Hispanic Professional Engineers 2013 - 2016
= [daho Microfabrication Laboratory Committee 2014 -2015

Teaching and Educational Initiatives

IRSA

MSE 280 - “Introduction to Materials Science Lab Practices,” (1 credit hour)
0 Spring 2018 (Secs. 001, 002, 003) — 28 students enrolled
MSE 602 — “Survey of Materials Science and Engineering,” (3 credit hours)
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0 Fall 2017 — 12 students enrolled
MSE 497/597 — “Nanoscale Transport,” (3 credit hours)
0 Spring 2017 — 8 students enrolled
MSE 601 — “Graduate Orientation,” (1 credit hour)
o0 Fall 2016 — 9 students enrolled
MSE 690 - “Masters Comprehensive Exam,” (1 credit hours)
0 Fall 2016 - 2 students enrolled
MSE 691 - “Doctoral Comprehensive Exam,” (1 credit hours)
0 Fall 2016 — 2 students enrolled
MSE 310/ECE 340 — “Electronic Properties of Materials,” (4 credit hours)
0 Fall 2015 — 27 students enrolled
MSE 496 — Independent Study in Materials Science and Engineering
o0 Fall 2015: Electrochemical Delamination of 2D Materials, 1 student enrolled, (3
credit hours)
0 Spring 2016: Structure-Property-Processing Correlations of Graphene, 1 student
enrolled, (3 credit hours)
MSE 596 — Independent Study in Materials Science and Engineering
0 Spring 2016: Transport in Low Dimensional Materials and Devices, 1 student
enrolled, (3 credit hours)
0 Spring 2016: Thermal Properties of Materials, 1 student enrolled, (3 credit hours)
MSE 590 — Practicum/Internship in Materials Science and Engineering
o0 Fall 2015: Internship at Naval Research Laboratory, 1 student enrolled, (3 credit
hours)
0 Summer 2016: Internship at Micron Technology 1 student enrolled, (3 credit
hours)
o Fall 2016: Internship at SpaceX, 1 student enrolled, (3 credit hours)
ENGR 245 - “Introduction to Materials Science and Engineering,” (3 credit hours)
0 Spring 2014 — 107 students enrolled
o0 Fall 2014 - 122 students enrolled
0 Spring 2015 — 153 students enrolled
0 Spring 2016 — 116 students enrolled
ENGR 245L - “Introduction to Materials Science and Engineering Laboratory,” (1 credit
hour)
0 Spring 2015 — 10 students enrolled
ENGR 197 — “Peer Led Team Learning in MSE”, Course Director.
O Fall 2014 - 24 students enrolled
O Spring 2015 — 22 students enrolled
Teaching Assistant, ECE 441 — “Physics and Modeling of Semiconductor Devices”, 2012

Teaching Assistant and Course Grader, ECE 598 — “Hot Chips: Atoms to Heat Sinks,”
2008, 2009

Production and Characterization of Graphene and Other 2-dimensional Nanomaterials:
An AP high school chemistry guided inquiry laboratory developed with an AP high
school chemistry teacher as part of a National Science Foundation Research Experience
for Teachers program. Details to be presented at the ASEE 2015 National Meeting.
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e Computer Guts: A lesson plan designed to meet State and National education standards in
science and technology while enabling middle-school students to discover the basic
components and operational theory of a desktop personal computer (PC). The lesson plan
was made freely available to K-12 educators on the Illinois Researchers in Partnership
with K-12 Science Educators website (iRISE), 2011.

e Web-Enabled Remote Lab: An interface for measuring electronic devices through the
Internet. Devices connected in the lab can be measured on any web browser (even on an
iPhone), anywhere in the world. Developed with undergraduates S. Dutta and S. Prakash.
First tested in course ECE 440, Spring 2010. Source code at
http://remotelab.sourceforge.net. Details in IEEE Trans Educ. (2011)

Peer Reviewed Journal Publications
in preparation, submitted, and in review: blue; *denotes undergraduate author

39.

38.

37.

36.

35.

34.

33.

32.

J. C. Reeck, C. Scott. S. Tuft, K. M. Yocham, A. Frederiksen, K. Fujimoto. R. Brown, I. A.
Solov’yov, T. J. Lujan, D. Estrada, J. T. Oxford, “Prechondrogenic ATDC5 Cell
Differentiation on Graphene Foam: Modulation by Surface Functionalization with
Fibronectin,” in preparation. (Draft available on request).

C. Hollar, Z. Lin, M. Kongara, X. Duan, Y. Zhang, D. Esrada, “High-Performance Flexible
Bismuth Telluride Thin Film from Solution Processed Colloidal Nanoplates,” in preparation.
(Draft available on request).

T. Varghese, J. Richardson, N. Kempf, C. Hollar, D. Plumlee, D. Estrada, Y. Zhang, “High
Performance Screen-printed Flexible Thermoelectric films by Liquid Phase Sintering”, in
preparation. (Draft available on request).

H. Kabir, H. Zhu, J. May, K. Hamal, Y. Kan, T. Williams, E. Echeverria, D.N. Mcllroy, D.
Estrada, P.H. Davis, T. Pandhi, A. Clearfield, I.F. Cheng, “The sp*-sp®> Carbon Hybridization
Content of the Pseudo-Graphite GUITAR, Comparison of Electrochemistry and Physical
Properties with Other Carbon Forms and Alltropes,” Carbon, in review.

P. M. Wojcik, N. Rajabi, H. Zhu, D. Estrada, P. Davis, K. Higginbotham, K. M. Yocham, T.
Pandhi, I. F. Cheng, D. N. Mcllroy, “The Negative Temperature Coefficient, Electrical
Resistivity, and Surface Morphology of Single, Carbon Coated Silica Nanospring”, Journal
of Applied Physics, in review.

L. Godwin', D. Brown', R. Livingston*, T. Webb*, L. Karriem*, E. Graugnard, D. Estrada,
“Open Source, Automated Chemical Vapor Deposition System for Production of Two-
Dimensional Nanomaterials” PLOS One, in review.

"Denotes equal contribution

D. Estrada, Z. Li, G.-M. Choi, S.N. Dunham, A. Serov, J. Lee, Y. Meng, F. Lian, N.C. Wang,
A. Perez*, R.T. Haasch, J.-M. Zuo, W.P. King, J.A. Rogers, E. Pop, “Thermal Anisotropy in
Layer-by Layer Assembled Polycrystalline Graphene Films”, 2D Materials and Applications,
In review.

S. Rastegar, J. Stadlbauer, K. Fujimoto, K. McLaughlin, L. Karriem, T. Pandhi, D. Estrada,
K.D. Cantley, “Signal-to-Noise Ratio Enhancement Using Graphene-Based Passive
Microelectrode Arrays”, IEEE Transactions on Biomedical Circuits and Systems, in review.
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T. Pandhi, E. Kreit, R. Aga, K. Fujimoto, S. Mohammad, S. Khademi, A.N. Chang, F. Xiong,
J. Koehne, E.M. Heckman, D. Estrada, “Electrical Transport and Power Dissipation in
Acrosol-Jet-Printed Graphene Interconnects”, Scientific Reports, 8, 10842 (2018).

K.M. Yocham, C. Scott, K. Fujimoto, R. Brown, E. Tanasse*, J.T. Oxford, T.J. ?Eﬁgggggg
Lujan, D. Estrada, “Mechanical Properties of Graphene Foam and Graphene Py
Foam - Tissue Composites”, Advanced Engineering Materials,

DOI:10.1002/adem.201800166.

Selected as cover article of Advanced Engineering Materials.

Featured in R&D Magazine, the American Ceramic Society, Orthopedic Design &
Technology Magazine, American Society of Engineering Education First Bell, and more.

J. Shim, S. Banerjee, H. Qiu, K. Smithe, D. Estrada, J. Bello, E. Pop, K. Schulten, R. Bashir,
“Detection of Biomolecules using Nanopores in CVD grown MoS;
Membrane”, Nanoscale, 9, 14836 (2017).

Selected as cover article of Nanoscale October 21%, 2017 issue

T. Varghese, C. Hollar, N. Kempf, C. Han, D. Estrada, R. Mehta, Y. Zhang,
“High-efficiency and flexible nanostructured thermoelectric materials by low- :
cost printing of solution-processed nanoplate crystals”, Scientific Reports, € = &~
33135 (2016).

Featured on ScienceDaily.com (https://www.sciencedaily.com/releases/2016)

E. Krueger, J. Shim, A. Fathizadeh, A.N. Chang, B. Subei, K.M. Yocham, P.H. Davis, E.
Graugnard, F. Khalili-Araghi, R. Bashir, D. Estrada, D. Fologea, “Modeling and Analysis of
Intercalant Effects on Circular DNA Topology”, ACS Nano, 10, 8910 (2016).

Nanoscale '

Featured on ScienceDaily.com (https://www.sciencedaily.com/releases/2016)

E. Krueger, A.N. Chang, D. Brown, J. Eixenberg, R. Brown, S. Rastegar, K.M. Yocham K.
Cantley, D. Estrada, “Graphene as a 3-Dimensional Platform for Myotube Growth”, ACS
Biomaterials Science and Engineering, 2, 1234 (2016).

Featured on ScienceDaily.com (https://www.sciencedaily.com/releases/2016)

F. Lian, J. Llinas, Z. Li, D. Estrada, E. Pop, “Thermal Conductivity of Chirality-Sorted Carbon
Nanotube Networks”, Applied Physics Letters, 108, 103101 (2016)

P. Yasaei, A. Fathizadeh, R. Hantehzadeh, A.K. Majee, A. El-Ghandour, D. Estrada, C.
Foster, Z. Aksamija, F. Khalili-Araghi, A. Salehi-Khojin, “Bimodal Phonon Scattering in
Graphene Grain Boundaries”, Nano Letters, 15, 4532 (2015).

Featured on ScienceDaily.com (https://www.sciencedaily.com/releases/2015)

H. Hu, S. Banerjee, D. Estrada, R. Bashir, W.P. King, “Tip-Based Nanofabrication of
Arbitrary Shapes of Graphene Nanostructures for Device Applications”, RSC Advances, 5,
37006, (2015).
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J.-W. Do, N. Chang, D. Estrada, H. Cha, J. Duan, E. Pop, G.S. Girolami, J.W. Lyding,
“Solution-Mediated Self-Aligned and Self-Limiting Nanometer Scale Metal Deposition at
Carbon Nanotube Junctions for Improved Device Performance”, ACS Nano, 9, 4806 (2015).

Featured in R&D Magazine (https://www.rdmag.com/news/2015/)

K. L. Grosse, V. E. Dorgan, D. Estrada, J.D. Wood, 1. Vlassiouk, G. Eres, W.P. King, E.
Pop, “Direct Observation of Resistive Heating at Graphene Wrinkles and Grain
Boundaries”, Applied Physics Letters, 105, 143109 (2014).

J.-W. Do, D. Estrada, X. Xie, N. Chang, G.S. Girolami, J.A. Rogers, E. Pop, J.W. Lyding,
“Nanosoldering Carbon Nanotube Junctions with Metal via Local Chemical Vapor
Deposition for Improved Device Performance”, Nano Letters, 13, 5844 (2013)

Featured on ScienceDaily.com (http://www.sciencedaily.com/releases/2013)

B. E. Walling, Z. Kuang, Y. Hao, D. Estrada, J. D. Wood, F. Lian, R. T. Haasch, J. W.
Lyding, A. B. Shah, J. L. Jeffries, E. Pop, G. W. Lau, “Helical Carbon Nanotubes Inhibit
Macrophage-Mediated Phagocytosis of Pseudomonas aeruginosa”, PLOS ONE, 8, ¢80283
(2013)

M.P. Gupta, A. Behnam, F. Lian, D. Estrada, E. Pop, S. Kumar, “Effect of Channel
Geometry and Network Morphology on Breakdown Characteristics of Carbon Nanotube
Thin Film Transistors”, Nanotechnology, 24, 405204 (2013)

K.-M. Min, B. Kumar, M. Bashirzadeh, A. Brati-Farimani, M.-H. Bae, D. Estrada, E. Pop,
N. Aluru, A. Salehi-Khojin, “External Defects and Gate Effects in Graphene Chem-FETs”,
Nano Letters, 13, 1962 (2013)

Featured on ScienceDaily.com (http://www.sciencedaily.com/releases/2013)

S. Banerjee, J. Shim, J. Rivera, X. Jin, D. Estrada, V. Solovyeva, X. You, J. Pak, E. Pop, N.
Aluru, R. Bashir, “Electrochemistry at the Edge of a Single Graphene Layer in a Nanopore”,
ACS Nano 7, 834 (2013)

A. Behnam, V. Sangwan, X. Zhong*, F. Lian, D. Estrada, D. Jariwala, A.J. Hoag*, L.J.
Lauhon, T.J. Marks, M.C. Hersam, E. Pop, “High-field transport, thermal dissipation, and

breakdown of electronic type-enriched carbon nanotube network transistors,” ACS Nano 7,
482 (2013)

J. Koepke, J.D. Wood, D. Estrada, E. Pop, J.W. Lyding, “Scanning Tunneling Microscopy
and Spectroscopy of Grain Boundaries in Graphene Grown by Chemical Vapor Deposition
on Copper Foil”, ACS Nano 7, 75 (2013)

Featured on ScienceDaily.com (http://www.sciencedaily.com/releases/2013)

M. P. Gupta, L. Chen, D. Estrada, A. Behnam, E. Pop, S. Kumar, “Impact of Thermal
Boundary Conductance on Power Dissipation and Electrical Breakdown of Carbon
Nanotube Network Transistors”, Journal of Applied Physics 112, 124506 (2012)

M.Y. Timmermans, D. Estrada, A.G. Nasibulin, J.D. Wood, A. Behnam, D.-M. Sun, Y.
Ohno, J.W. Lyding, A. Hassanien, E. Pop, and E.I. Kauppinen, “Effect of Carbon Nanotube
Network Morphology on Thin-Film Transistor Performance”, Nano Research 5, 307 (2012)
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10. A. Salehi-Khojin, D. Estrada’/ K.Y. Lin®, K. Ran, R.T. Haasch, J.-M. Zuo, E. Pop, and R. L.
Masel, “Randomly Stacked Oxide-free Graphene Film as a Chemiresistor”, Applied Physics
Letters 100, 033111 (2012)

"Denotes equal contribution
Featured on ScienceDaily.com (http:/www.sciencedaily.com/releases/2012)
Selected for republication in the Virtual Journal of Nanoscale Science & Technology 25, no.

5(2011)

9. B. M. Venkatesan, D. Estrada, S. Banerjee, X. Jin, V.E. Dorgan, J. Oliver, N. Aluru, E. Pop,
and R. Bashir, “Stacked Graphene-Al,O3 Nanopore Sensors For Sensitive Detection of
DNA and DNA - Protein Complexes”, ACS Nano 6, 441 (2012)

8. A. Salehi-Khojin'/ D. Estrada’, K. Y. Lin, M.-H. Bae, F. Xiong, E. Pop, R. 1.
Masel, “Polycrystalline Graphene Ribbons as Chemiresistors”, Advanced
Materials 24, 53 (2011).

"Denotes equal contribution
Selected as Communications Frontispiece 3 _
Featured on ScienceDaily.com (http://www.sciencedaily.com/releases/2011) Foam—

7.  R.-H. Kim, M.-H. Bae, D.G. Kim, H. Cheng, B.H. Kim, D.-H. Kim, M. Li, J. Wu, F. Du,
H.-S. Kim, S. Kim, D. Estrada, S.W. Hong, Y. Huang, E. Pop, and J.A. Rogers,
“Stretchable, Transparent Graphene Interconnects for Arrays of Microscale Inorganic Light
Emitting Diodes on Rubber Substrates”, Nano Letters 11, 3881 (2011)

Selected for Nature Research Highlights Vol. 477, 373 (2011)

6. F.Xiong, A. Liao, D. Estrada, E. Pop, “Low Power Switching of Phase-
Change Materials with Carbon Nanotube Electrodes”, Science 332, 568 (2011)
Selected for Nature Nanotechnology Research Highlights Vol. 6, 194 (2011)
Selected as cover article of Science April 29", 2011 issue
Highlighted for perspective by Salinga & Wuttig, Science 332, 543 (2011).
Selected for republication in the Virtual Journal of Nanoscale Science &
Technology 23, no. 18 (2011)

5. D. Estrada and E. Pop, “Infrared Imaging of Power Dissipation of Carbon Nanotube Thin-
Film Transistors”, Applied Physics Letters 98, 073102 (2011)
Selected for republication in the Virtual Journal of Nanoscale Science & Technology 23, no.

8 (2011)

4. S. Dutta*, S. Prakash*, D. Estrada, E. Pop, “A Web Service and Interface for Electronic
Device Characterization”, IEEE Trans. on Education 54, 646 (2011)

3. D. Estrada, S. Dutta*, A. Liao, E. Pop, “Reduction of Hysteresis for Carbon Nanotube
Mobility Measurements Using Pulsed Characterization”, Nanotechnology, 21, 085702
(2010)

Featured on nanotechweb.org (http://nanotechweb.org/cws/article/tech/41941)

9|Estrada

IRSA TAB 3 Page 95



INSTRUCTION, RESEARCH AND STUDENT AFFAIRS

DECEMBER 20, 2018 chment 1

BOISE STATE UNIVERSITY

M.-H. Bae, Z.-Y. Ong, D. Estrada, E. Pop, “Imaging, Simulation, and
Electrostatic Control of Power Dissipation in Graphene Devices”, Nano
Letters, 10, 4787 (2010)

Selected as cover article of Nano Letters December 2010 issue

D. Estrada, M. L. Ogas, R. G. Southwick III, P. M. Price, , R. J. Baker, W. B.
Knowlton, “Impact of Single pMOSFET Dielectric Degradation on NAND
Circuit Performance”, Microelectronics Reliability 48, 3 (2008)

Peer Reviewed Conference Publications and Presentations
in preparation, submitted, and in review: blue; *denotes undergraduate author

98.

97.

96.

95.

94.

93.

92.

91.

90.

89.

A. Crawford and D. Estrada, “Advanced Sensors and Measurement Technologies”, 11™"
International Conference on Nuclear Plant Instrumentation, Control & Human—-Machine
Interface Technologies (NPIC & HMIT 2019), (Orlando, FL; Feb. 2019)

M.D. McMurtrey, D. Estrada, E. Jankowski, L. Li, H. Subbaraman, “Advanced
Manufacturing of In-Pile Sensors for Test Reactors”, 11" International Conference on
Nuclear Plant Instrumentation, Control & Human—Machine Interface Technologies (NPIC
& HMIT 2019), (Orlando, FL; Feb. 2019)

T. Unruh, K. Fujimoto, D. Estrada, “Advanced Manufactured Sensors for Nuclear
Applications”, 11" International Conference on Nuclear Plant Instrumentation, Control &
Human-Machine Interface Technologies (NPIC & HMIT 2019), (Orlando, FL; Feb. 2019)

T. Pandhi, E. Kreit, R. Aga, K. Fujimoto, S. Mohammad, S. Khademi, A.N. Chang, F.
Xiong, J. Koehne, E.M. Heckman, D. Estrada, “Emerging 2D Nanomaterials for Additive
Manufacturing of Space-Grade Flexible Electronics”, 69" International Aeronautics
Congress (IAC), (Bremen, Germany; Oct. 2018)

C. Hollar, Z. Lin, X. Duan, Y. Zhang, D. Estrada, “Thermoelectric Properties of High-
Performance and Flexible Cu2Se and Bi2Te3 Thin Films Fabricated by Wet-Deposition
Methods”, Energy Policy Research Conference (EPRC), (Boise, ID; Sep. 2018).

T. Varghese, R. J. Mehta, D. Estrada, Y. Zhang, “Ultrafast Additive Manufacturing of
Flexible Thermoelectric Films by Aerosol Jet Printing and Photonic Curing”, 37%"
International Conference on Thermoelectrics (ICT), (Normandy, France; Jul. 2018)

T. Pandhi, D. Estrada, J. Koehne, “Fully inkjet printed graphene-based biosensor for flexible
and wearable electronics’, 28" World Congress on Biosensors, (Miami, FL; Jun. 2018).
[NSF Travel Award]

T. Pandhi, D. Estrada, J. Koehne, “Inkjet Printing of Graphene for Wearable and Flexible
Electrochemical Sensors”, 233" Electrochemical Society Meeting, (Seattle, WA; May 2018)

C. Hollar, T. Varghese, M. Kongara, Z. Lin, X. Duan, D. Estrada, and Y. Zhang, “High-
Performance Flexible Thermoelectric Thin Films from Solution Processed Colloidal
Nanoplates”, NASA In-Space Manufacturing and Printed Electronics Workshop,
(Huntsville, AL; Apr. 2018)

K. Fujimoto, T. Unruh, J. Watkins, H. Subbaraman, and D. Estrada, “Additive
Manufacturing of In — Pile Nuclear Sensors”, NASA In-Space Manufacturing and Printed
Electronics Workshop, (Huntsville, AL; Apr. 2018)
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T. Pandhi, E. B. Kreit, R.S. Aga, K. Fujimoto, M. Sharbati, S. Khademi, A.N. Chang, H.
Subbaraman, F. Xiong, J. Koehne, E.M. Heckman, and D. Estrada, “Emerging 1-D and 2-D
Materials for Printed and Flexible Electronics”, NASA In-Space Manufacturing and Printed
Electronics Workshop, (Huntsville, AL; Apr. 2018)

M. Hondros, S. Tuft, L. Karriem*, T. Pandhi, A. Chandnani, D. Convertino, C. Coletti, H.
Subbaraman, J. T. Oxford, D. Estrada, “Differential Gene Expression in C2C12 Cells Due
to Scaffold Structure-Property-Processing Correlations”, Materials Research Society Spring
Meeting, (Phoenix, AZ; Apr. 2018)

J. Bello, Y. Kim, S. Banerjee, K. Smithe, D. Estrada, S. Myong, A. Nardulli, E. Pop, R.
Bahsir, J. Shim, “Detection of Methylation on dsDNA at Single-Molecule Level using
SolidState Nanopores”, Biophysical Society National Meeting, (San Francisco, CA; Feb.,
2018)

Published in the Biophysical Journal 114 (3), 216a.

J. Cox*, A. Chandnani, D. Wilson, D. Estrada, H. Subbaraman, “Inkjet Printing of Dense
Interconnect Arrays for Flexible Silicon Circuit Integration on Flexible Substrates”, Flex
Conference, (Monterrey, CA; Feb. 2018)

A. Rodriguez*, H. Subbaraman, D. Wilson, D. Estrada, “Anisotropic Conductive Adhesives
for Flexible Hybrid Electronics”, Flex Conference, (Monterrey, CA; Feb. 2018)

T. Pandhi and D. Estrada, “Emerging 2D Materials for Aerosol Jet Printing of Flexible
Electronics”, 9" Annual International Optomec Users Meeting, (Santa Clara, Ca; Nov.
2017)

K. Fujimoto, K. Davis, K. Tsai, J. Watkins, T. Unruh, D. Estrada, “Aerosol Jet Printing of
In-Pile Nuclear Sensors”, 9" Annual International Optomec Users Meeting, (Santa Clara,
Ca; Nov. 2017)

K. Lewandowska,” M. Seas, T. Pandhi, A. Chandnani, H. Subbaraman, P. Johnson, D.
Estrada, “Powder River Basin Graphene Inks” Society of Hispanic Professional Engineers
(SHPE) National Conference, (Kansas City, Mo; Nov., 2017)

A. Perez*, S. Letourneau, E. Graugnard, D. Estrada, “An Electrical Thermometry Platform
for Thermal Conductivity Measurements of 2D Materials” Society of Hispanic Professional
Engineers (SHPE) National Conference, (Kansas City, Mo; Nov., 2017)

J. Shim, S. Banerjee, Q. Hu, K. Smithe, D. Estrada, J. Bellow, E. Pop, R. Bashir, “Detection
of Methylation in DNA using Nanopores in MoS, Membrane”, Biomedical Engineering
Society Annual Meeting, (Phoenix, AZ; Oct. 2017)

K. Yocham, C. Scott, K. Fujimoto, E. Tanasse*, J. Oxford, T. Lujan, D. Estrada, “Three-
Dimensional Graphene Foam for Musculoskeletal Tissue”, Biomedical Engineering Society
Annual Meeting, (Phoenix, AZ; Oct. 2017)

K. Yocham, E. Krueger, J. Shim, C. Scott, R. Brown, K. Fujimoto, E. Tanasse*, M.
Hondros, R. Bashir, T. Lujan, J.T. Oxford, D. Estrada, “Applications of Atomically Thin
Materials from Biomolecules to Engineered Tissue”, European Advanced Materials
Congress, (Stockholm, SE; Aug. 2017)
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S. Rastegar, J. Stadlbauer*, K. Fujimoto, K. McLaughlin*, D. Estrada, K. Cantley, “Signal-
to-Noise Ratio Enhancement Using Graphene-Based Passive Microelectrode Arrays”, IEEE
International Midwest Symposium on Circuits and Systems, (Boston, Ma; Aug. 2017)

T. Varghese, C. Han, J. Richardson, N. Kempf, C. Hollar, R. Danaei, R. Panat, R. J. Mehta,
Z. Ren, D. Estrada, Y. Zhang, “High-Performance and Low-Cost Printed Flexible
Thermoelectric Devices”, 36" International Conference on Thermoelectrics (ICT),
(Pasedena, Ca; Jul. 2017) [Best Poster Award]

K. Fujimoto, K. Davis, T. Unruh, D. Estrada, “Additive Manufacturing of In-Pile Nuclear
Sensors”, 6™ International School for Materials for Energy and Sustainability, (Pasadena,
Ca; Jul. 2017)

T. Pandhi, E. Kreit, R. Aga, K. Fujimoto, S. Mohammad, S. Khademi, F. Xiong, J. Koehne,
E.M. Heckman, D. Estrada, “Emerging Materials for Aerosol Jet Printing of Flexible
Electronics”, International Society for Optics and Photonics (SPIE) International Workshop
on Thin-films for Electronics, Electro-Optics, Energy and Sensors (TFE3S), (Dayton, OH;
Jun 2017)

S. Rastegar, J. Stadlbauer®, K. McLaughlin*, K. Fujimoto, D. Estrada, K. Cantley,
“Enhanced Signal-to-Noise Ratio Using Nanomaterial-Based Passive Neural Electrodes”,
Materials Research Society Electronic Materials Conference, (South Bend, IN; Jun 2017)

T. Pandhi, E. Kreit, R. Aga, K. Fujimoto, S. Mohammad, S. Khademi, F. Xiong, J. Koehne,
E.M. Heckman, D. Estrada, “Electrical Transport and Power Dissipation in Aerosol-Jet-
Printed Graphene Interconnects”, Materials Research Society Electronic Materials
Conference, (South Bend, IN; Jun 2017)

T. Pandhi, E. Kreit, R. Aga, K. Fujimoto, S. Mohammad, S. Khademi, F. Xiong, J. Koehne,
E.M. Heckman, D. Estrada, “Aerosol-Jet Printing of Graphene and MoS2 Based Devices for
Flexible Electronics”, FLEX Conference, (Monterrey, CA; Jun 2017) [2"® Place Poster
Award]

R. Torsi*, A. Chandnani, B. Joshi, D. Estrada, and H. Subbaraman, “Inkjet Printed Carbon
Nanotube Thin Film Transistors,” IEEE Workshop on Microelectronics and Electron
Devices (WMED), (Boise, ID; Apr. 2017)

I. Cheng, D. Estrada, P. Davis, A. Cleartfield, J. Foutch, K. Livingston, K. M. Yocham, T.
Pandhi, C. Nwamba, Y. Kan, A. Blumenfeld, H. Kabir, “Graphene From the University of
Idaho Thermolyzed Asphalt Reaction (GUITAR): Is it an Amorphous Carbon, Graphite or a
New Carbon Allotrope?,” American Chemical Society (ACS) 253 National Meeting &
Expo, (San Francisco, CA; Apr., 2017)

L. Steiner, A. Christy, J. Harris, D. Estrada, “Nanostructured Lithography Through Self
Assembly of Diblock Copolymers,” American Chemical Society (ACS) 253" National
Meeting & Expo, (San Francisco, CA; Apr., 2017)

K. Yocham, C. Scott, K. Fujimoto, E. Tanasse*, J. Oxford, T. Lujan, D. Estrada, “Three-
Dimensional Graphene Foam for Musculoskeletal Tissue”, Orthopaedic Research Society
(ORS) Annual Meeting, (San Diego, CA; Mar. 2017)
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K. Yocham*, C. Scott, K. Fujimoto, T. Lujan, D. Estrada, “Cartilage Tissue Grown within a
Three-Dimensional Graphene Foam Scaffold”, Idaho INBRE Statewide Research
Conference, (Moscow, ID; Aug. 2016) [1** Place Faculty Choice Award]

J.W. Stadlbauer*, S. Rastegar, D. Estrada, K.D. Cantley, “Measurement of Signal-to-Noise
Ratio in Neural Microelectrodes”, Idaho INBRE Statewide Research Conference, (Moscow,
ID; Aug. 2016)

R. Brown, C. Scott, A.N. Chang, E. Tanasse*, K. Fujimoto, K. Yocham*, E. Krueger, T.
Lujan, J.T. Oxford, D. Estrada, “Graphene Foam as a Bioscaffold for Musculoskeletal
Tissue Engineering”, American Advanced Materials Congress, (Miami, FL; Dec 2016) -
Invited

A.N. Chang, Eric Krueger, D. Brown, J. Eixenberg, R. Brown, S. Rastegar, K. Cantley, D.
Estrada, “Growth and Differentiation of Myoblasts on Graphene Foam Bioscaffolds”,
Biomedical Engineering Society Annual Meeting, (Minneapolis, MN; Oct 2016)

C. Scott, R. Brown, E. Tanasse*, K. Fujimoto, K. Yocham*, A.N. Chang, E. Krueger, T.
Lujan, D. Estrada, J.T. Oxford “Three-Dimensional Graphene Scaffolds for Engineering
Musculoskeletal Tissue”, Orthopaedic Research Society (ORS) 46™ International Sun Valley
Workshop: Musculoskeletal Biology, (Sun Valley, ID; Aug. 2016)

E. Krueger, A.N. Chang, D. Brown, J. Eixenberg, R. Brown, S. Rastegar, K. Cantley, D.
Estrada, “Graphene as a 3-Dimensional Platform for Myotube Growth”, Materials Research
Society Electronic Materials Conference, (Newark, DE; Jun 2016)

J.W. Stadlbauer*, S. Rastegar, A.N. Chang, K. McLaughlin*, E. Krueger, D. Estrada, K.
Cantley, “Signal-to-Noise Characteristics of Graphene-Based Cellular Electrodes”, NIH
IDeA Western Regional Conference, (Coeur d’Alene, ID; Oct. 2015)

A.J. Christy*, N.L. McKibben*, D. Estrada, J.D Harris, “Nanostructured Polymer
Lithography for Photovoltaic Applications”, IEEE Workshop for Microelectronics and
Electron Devices (WMED), (Boise, ID; Mar., 2015) [Best Poster Award]

N.A. La Combe*, B. Ward, P. Davis, D. Estrada, E. Graugnard, “Correlated Optical and
Atomic Force Microscopy Characterization of 2-Dimensional Atomic-Layered Materials”,
Idaho Academy of Science and Engineering 57th Annual Meeting, (Boise, ID; Mar., 2015)

AN. Chang, D. Brown, E. Krueger, K. McLaughlin®, D. Estrada, “Emerging biomedical
applications of graphene and graphene foam”, Idaho Academy of Science and Engineering
57th Annual Meeting, (Boise, ID; Mar., 2015) [Best Poster Award]

D. Brown, A. N. Chang, R. Livingston®, D. Estrada, “Toward Controlled In-Solution
Stacking of Solvent Exfoliated 2-Dimensional Nanoflakes and Heterostructures”, American
Physical Society Meeting, (San Antonio, TX; Mar., 2015)

E. Krueger, J. Shim, A. N. Chang, B. Subei, A. Fathizadeh, K. Livingston®, P. Davis, E.
Graugnard, F. Khalili-Araghi, R. Bashir, D. Estrada, D. Fologea, “Nanopore Sensors for
Analysis of Circular DNA Topology”, Biophysical Society National Meeting, (Baltimore,
MD; Feb., 2015) [Education Travel Award]

Published in the Biophysical Journal 108 (2), 351a - 352a.
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A. Fielding, D. Brown, R. Livingston®, C. Heishman", L. Nadelson, D. Estrada, “Production
and Characterization of Graphene and Other 2-dimensional Nanomaterials: An AP High
School Inquiry Lab”, American Society for Engineering Education Annual Conference,
(Seattle, WA; June, 2015)

N. McKibben", A.J. Christy”, J.D. Harris, D. Estrada, J. McNatt, “Nanostructured Polymer
Lithography for Photovoltaic Applications”, 23rd Space Photovoltaic Research and
Technology Conference (Cleveland, OH; Oct., 2014).

R. Livingston®, D. Brown, A. N. Chang, C. Kezerle", Y. Zhang, D. Estrada, “Optical,
Electrical, and Thermal Properties of 2-Dimensional Nanoflake Composites”, American
Chemical Society (ACS) Northwest Regional Meeting, (Missoula, MT; June, 2014)

B. Ward, D. Brown, R. Livingston*, A.N. Chang, D. Estrada, E. Graugnard, “Structure-
Property-Processing Correlation of 2D TMDCs via Multiprobe SPM”, International
Conference on Nanoscience + Technology, (Vail, CO; July, 2014)

J.-W. Do, D. Estrada, X. Xie, N.N. Chang, J. Mallek, G.S. Girolami, J.A. Rogers, E. Pop,
J.W. Lyding, “Self-Limiting and Selective Nanosoldering of Carbon Nanotube Junctions for
Improved Device Performance”, International Conference on Nanoscience + Technology,
(Vail, CO; July, 2014)

F. Lian, J.P. Llinas", Z. Li, D. Estrada, E. Pop, “Thermal Transport in Chirality-Sorted
Carbon Nanotube Networks”, Materials Research Society (MRS) Spring Meeting, (San
Francisco, CA; April, 2014)

J.-W. Do, D. Estrada, X. Xie, N.N. Chang, J. Mallek, G.S. Girolami, J.A. Rogers, E. Pop,
J.W. Lyding, “Self-Limiting and Selective Nanosoldering of Carbon Nanotube Junctions for
Improved Device Performance”, Materials Research Society (MRS) Spring Meeting, (San
Francisco, CA; April, 2014)

M.P. Gupta, D. Estrada, A. Behnam, E. Pop and S. Kumar, “Impact of Network
Morphology on Electrical Breakdown of Carbon Nanotube Thin-Film Transistors”, ASME
International Technical Conference and Exhibition on Packaging and Integration of
Electronic and Photonic Microsystems (InterPACK), (Burlingame, CA; July, 2013)

M.P. Gupta, D. Estrada, A. Behnam, E. Pop and S. Kumar, “Size effects on Heat
Dissipation and Thermal Reliability of Carbon Nanotube Thin-Film Transistors”, Materials
Research Society (MRS) Spring Meeting, San Francisco, CA; April, 2013)

D. Estrada, Z. Li, S.N. Dunham, G.-M. Choi, N. Wang, Y. Meng, F. Lian, J. Lee, J.-M. Zuo,
W.P. King, J.A. Rogers, D.G. Cabhill, E. Pop, “Thermal Anisotropy of Layer-by-Layer
Assembled Graphene Films”, Materials Research Society (MRS) Spring Meeting (San
Francisco, CA; April, 2013)

F. Lian, D. Estrada, H. Tian, A.J. Hoag, J. P. Llinas, M.Y. Timmermans, A.G. Nasibulin,
E.l. Kauppinen, S. Sinha, E. Pop, “Thermal Imaging and Analysis of Carbon Nanotube
Composites”, Materials Research Society (MRS) Spring Meeting, (San Francisco, CA;
April, 2013)

S. Banerjee, J. Shim, J. Rivera, X. Jin, D. Estrada, V. Solovyeva, X. You, J. Pak, E. Pop, N.
Aluru, R. Bashir, “Electrochemistry of Graphene Edge Embedded Nanopores”, American
Physical Society (APS) March Meeting, (Baltimore, MD; March, 2013)
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40.

39.

38.

37.

36.

35.
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33.
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31.
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S. Banerjee, J. Shim, J. Rivera, X. Jin, D. Estrada, E. Pop, N.R. Aluru, and R. Bashir,
"Stacked Graphene-Al,O3; Architecture for DNA Detection", IEEE-EBMS Micro and
Nanotechnology in Medicine Conference (MNMC), (Ka'anapali, HI; Dec. 2012)

M. P. Gupta, L. Chen, D. Estrada, A. Behnam, E. Pop, S. Kumar, “Impact of Thermal
Boundary Conductance on Power Dissipation and Electrical Breakdown of Carbon
Nanotube Network Transistors”, Intl. Mechanical Engineering Congress and Expo
(IMECE), (Houston, TX; Nov. 2012)

J.-W. Do, D. Estrada, X. Xie, N. Chang, G. Girolami, J. Rogers, E. Pop, and J. W. Lyding,
"Nanosoldering Carbon Nanotube Junctions with Metal via Local Chemical Vapor
Deposition for Improved Device Performance", IEEE International Conference on
Nanotechnology, (Birmingham, UK; July 2012)

J. Shim, V. Solovyeva, D. Estrada, S. Banerjee, J. Rivera, E. Pop, and R. Bashir, "Graphene
Nanopores for Nucleic Acid Analysis", IEEE International Conference on Nanotechnology,
(Birmingham, UK; July 2012)

J. C. Koepke, J. D. Wood, D. Estrada, Z.-Y. Ong, E. Pop, and J.W. Lyding, "Atomic-Scale
Study of Scattering and Electronic Properties of CVD Graphene Grain Boundaries", IEEE
International Conference on Nanotechnology, (Birmingham, UK; July 2012)

A.Y. Serov, Z. Li, K.L. Grosse, A.D. Liao, D. Estrada, M.-H. Bae, F. Xiong, W.P. King,
and E. Pop, "Nanoscale Power and Heat Management in Electronics", IEEE International
Conference on IC Design and Technology (ICICDT), (Austin, TX; May 2012)

A. Behnam, D. Estrada, V. Sangwan, X. Zhong*, D. Jariwala, L. Lauhon, T.J. Marks, M.
Hersam, and E. Pop, “Performance Limits and Degradation of Carbon Nanotube Network
Transistors”, Materials Research Society (MRS) Spring Meeting, (San Francisco, CA; April,
2012)

W. Ye, P. A. Pena Martin, N. Kumar, D. Estrada, S. R. Daly, A. A. Rockett, J. R. Abelson,
E. Pop, and G. S. Girolami, J.W. Lyding, “Nanometalization of Single-Wall Carbon
Nanotubes and Graphene Quantum Dots ”, American Chemical Society (ACS) 243"
National Meeting & Expo, (San Diego, CA; March, 2012)

M. Prakash, D. Estrada, E. Pop, and S. Kumar, "Impact of Contact Resistances on Electrical
and Thermal Transport in Carbon Nanotube Network Transistors", ASME 2012 3rd
Micro/Nanoscale Heat & Mass Transfer International Conference, (Atlanta, GA; March,
2012)

S. Banerjee, B. M. Venkatesan, D. Estrada, X. Jin, V.E. Dorgan, V. Solovyeva, M.-H. Bae,
N. Aluru, E. Pop, and R. Bashir, "A Stacked Graphene-Al203 Nanopore Architecture for
DNA Detection", Biophysical Society 56th Annual Meeting, (San Diego, CA; February,
2012)

Published in the Biophysical Journal 102 (3), 730a.

V. Solovyeva, E. Chow, M.-H Bae, D. Estrada, S. Banerjee, A. Behnam, V.E. Dorgan, W.-J.
Chang, E. Pop, and R. Bashir, “New Technique of DNA Sensing: Nanoribbon Transverse
Electrodes”, Biophysical Society 56" Annual Meeting, (San Diego, Ca; February, 2012)
Published in the Biophysical Journal 102 (3), 428a.
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24.
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D. Estrada’/ A. Salehi-Khojin, K. Y. Lin, M.-H. Bae, F. Xiong, E. Pop, R. I. Masel,
“Polycrystalline Graphene Ribbons as Chemiresistors”, Society of Hispanic Professional
Engineers (SHPE) National Conference, (Anaheim, CA; October, 2011)

"Denotes equal contribution

B.M. Venkatesan, D. Estrada, B. Dorvel, S. Banerjee, G. Humphreys, V. Dorgan, A.
Nardulli, E. Pop, R. Bashir, "Nano-Fabricated Graphene-Al,O3; Nanopores and Nanopore
Arrays for the Sensitive Detection of DNA and DNA-Protein Complexes", Technologies for
Future Micro and Nano Manufacturing 2011 (MFG11) (Napa, Ca; August 2011)

M. Timmermans, D. Estrada, A. G. Nasibulin, E. Pop, Esko I. Kauppinen "Optimizing
Carbon Nanotube Network Morphology for Thin Film Transistors”, International
Conference on the Science and Application of Nanotubes 2011 (NT11) (Cambridge, UK;
July 2011)

D. Estrada, C.-M. Chin", D. Ortigara’, E. Pop, "Dissipation and Breakdown in Carbon
Nanotube Network Transistors”, International Conference on the Science and Application of
Nanotubes 2011 (NT11) (Cambridge, UK; July 2011)

J. Koepke, J. Wood, D. Estrada, E. Pop, J.W. Lyding, “Atomic Scale Electronic
Characterization of Grain Boundaries in Graphene Grown by Chemical Vapor Deposition
on Copper Foil”, Graphene 2011, (Bilbao, Spain; April 2011)

J. Koepke, D. Estrada, J. Wood, E. Pop, J. Lyding, “The Electronic Structure of Grain
Boundaries in Polycrystalline Graphene Grown by Chemical VVapor Deposition”, American
Physical Society (APS) March Meeting, (Dallas, TX; March 2011)

J. Koepke, D. Estrada, J. Wood, E. Pop, J. Lyding, “Scanning Tunneling Microscopy Study
of Grain Boundaries in Graphene Grown by Chemical VVapor Deposition on Copper Foil”,
Materials Research Society (MRS) Spring Meeting, (San Francisco, CA; April 2011)

F. Xiong, A. Liao, M.-H. Bae, D. Estrada, E. Pop, "Integrating Carbon-Based
Nanoelectronics with Chalcogenide Phase Change Memory”, IEEE Electron Devices and
Solid-State Circuits (EDSSC), (Hong Kong; December, 2010)

D. Estrada and E. Pop, "Infrared Imaging of Power Dissipation in Carbon Nanotube
Network Thin-Film-Transistors”, Society of Hispanic Professional Engineers (SHPE)
National Conference, (Cincinnati, OH; October, 2010) [Best Paper Award|

D. Estrada and E. Pop, "Infrared Imaging and Thermal Modeling of Carbon Nanotube
Network Thin-Film-Transistors”, Hispanic Engineering National Achievement and Awards
Conference (HENAAC) (Orlando, FL; October, 2010) [Best Poster Award]

D. Estrada, S. Dutta”, A. Liao, E. Pop, "Pulsed characterization for hysteresis-free carbon
nanotube mobility measurements”, International Conference on the Science and Application
of Nanotubes (NT10), (Montreal, CA; June 2010)

F. Xiong, A. Liao, D. Estrada, E. Pop, “Ultra-Low Power Phase Change Memory with
Carbon Nanotube Interconnects”, IEEE Device Research Conference (DRC) (Notre Dame,
IN; June 2010)
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S. Dutta”, S. Prakash®, D. Estrada, E. Pop, "A Web Service and Interface for Electronic
Device Characterization”, American Society of Engineering Education (ASEE) Annual
Conference & Expo, (Louisville, KY; June 2010)

V. Dorgan, M.-H. Bae, Z.-Y. Ong, D. Estrada, E. Pop, "High Field Effects in Graphene:
Power Dissipation and Velocity Saturation”, 6th Intl. Nanotechnology Conference on
Communication and Cooperation (INC), (Grenoble, FR; May 2010)

M.-H. Bae, Z.-Y. Ong, D. Estrada, E. Pop, “Infrared images of heat dissipation in graphene
ambipolar transistors”, Electrochemical Society (ECS) Meeting, (Vancouver, BC; April
2010) - Invited

E. Pop, A. Liao, D. Estrada, Z. Ong and S. Dutta” “Avalanche, Hysteresis, and Energy
Dissipation in Carbon Nanotube Devices”, Electrochemical Society (ECS) Meeting,
(Vancouver, BC; April 2010) - Invited

M.-H. Bae, Z.-Y. Ong, D. Estrada, E. Pop, "Infrared imaging of power dissipation in
graphene field effect transistors”, American Physical Society (APS) March Meeting,
(Portland, OR; Mar 2010)

D. Estrada, A. San Miguel®, R. Pecora’, E. Pop, "Tailored ION/IOFF Ratio of Nanotube
Network Transistors by Pulsed Breakdown”, IEEE International Semiconductor Device
Research Symposium (ISDRS), (Washington, DC; December, 2009)

D. Estrada, A. San Miguel*, R. Pecora”, E. Pop, "Enhancement of the ION/IOFF Ratio of
Carbon Nanotube Network Thin-Film-Transistors”, Society of Hispanic Professional
Engineers (SHPE) National Conference, (Washington, DC; October, 2009) [Best Poster
Award]

E. Pop, M.-H. Bae, D. Estrada, A. Liao, Z.-Y. Ong, F. Xiong, "Energy Efficiency in
Nanoscale Electronic Devices”, Nanoelectronics Devices for Defense & Security (NANO-
DDS), (Ft Lauderdale, FL; October, 2009)

M-H. Bae, Z-Y. Ong, D. Estrada, E. Pop, "Infrared Microscopy of Joule Heating in
Graphene Field Effect Transistors”, IEEE International Conference on Nanotechnology,
(Genoa, Italy; July 2009)

D. Estrada, S. Dutta’, A. Liao, E. Pop, "Hysteresis-Free Mobility Measurements of Carbon
Nanotube Transistors by Pulsed I-V Characterization”, IEEE Device Research Conference
(DRC), (State College, PA; June, 2009)

E. Pop, S. Dutta”, D. Estrada, A. Liao, "Avalanche, Joule Breakdown and Hysteresis in
Carbon Nanotube Transistors”, IEEE International Reliability Physic Symposium (IRPS),
(Montreal, Canada; April 2009) - Invited

D. Estrada, A. Liao, Z.Y. Ong, E. Pop, "Power Dissipation and Heat Transport in Low-
Dimensional Materials and Devices”, Center for Nanoscale Science and Technology (CNST)
Annual Nanotechnology Workshop, (Champaign, IL; August 2008)

D. Estrada, A. Liao, Z.Y. Ong, E. Pop, "Power Dissipation and Heat Transport in
Dimensionally Mismatched Materials and Devices”, 6th U.S and Japan Seminar on
Nanoscale Transport Phenomena, (Boston, MA; July 2008)
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D. Araujo, P. Price, J. Brotherton, D. Estrada, et al, "Self-Assembled Collagen Fibrils as
Novel Biomolecular Nanowires for Sensor Applications”, Environmental Sensing
Symposium (ESS), (Boise, ID; October 2007)

D. Estrada’, A. Oblea”, C. Perkins®, D. Araujo, P. Price”, J. Brotherton, J. Oxford, A.J.
Moll, W.B. Knowlton, "Preliminary Investigation of Electrical Characterization Techniques
for Biological Nanowire Contacts”, IEEE Workshop for Microelectronics and Electron
Devices (WMED), (Boise, ID; April 2007) [Best Poster Award]

D. Estrada’, M. Ogas, T. Gorseth”, W. B. Knowlton, "Investigation of the Effects of Single
pMOSFET ultra-Thin Oxide Degradation on NOR Logic Circuit Operability”, IEEE
International Integrated Reliability Workshop (IIRW), (Lake Tahoe, CA; October 2006)

T. L. Gorseth™, D. Estrada”, J. Kiepert”, M. L. Ogas, B. J. Cheek, P.M. Price”, R. J. Baker,
G. Bersuker, W.B. Knowlton, "Preliminary Study of NOR Digital Response to Single
pMOSFET Dielectric Degradation”, IEEE Workshop for Microelectronics and Electron
Devices (WMED), (Boise, Idaho; April 2006)

D. Estrada’, A. Der Minassians, S.R. Sanders, "Design of a Variable Frequency Control
System for a Multiple-Phase Free-Piston Stirling Engine”, Society of Hispanic Professional
Engineers (SHPE) National Conference, (Orlando, FL; January 2006)

Invited Talks and Panels

45.

44,

43.

42.

41.
40.

39.
38.

37.

36.
35.

34.

D. Estrada, Additive Manufacturing for Energy Applications, The Minerals, Metals &
Materials Society (TMS), San Antonio, TX 2019.

D. Estrada, Optical science technologies for advanced security and defence systems, SPIE
International Security and Defence Meeting, Berlin, German, Sep. 2018.

D. Estrada, American International Meeting on Electrochemistry and Solid State Science,
ECS and SMEQ International Meeting, Cancun, MX, Sep. 2018.

D. Estrada, In — Space Manufacturing Workshop, Marshal Space Flight Center, Huntsville,
AL, Mar. 2018.

D. Estrada, InspireME Seminar, Boise State University, Feb. 2018.

K. Yocham and D. Estrada, European Advanced Materials Congress, Stockholm, Sweden,
Aug. 2017

D. Estrada, CAES Materials Science Initiative Working Meeting, Boise, ID, Aug. 2017

T. Pandhi and D. Estrada, International Workshop on Thin Films for Electronics, Electro-
Optics, Energy and Sensors (TFE3S), Dayton, OH, Jun. 2017

D. Estrada, American Advanced Materials Congress, International Association of Advanced
Materials (IAAM), Miami, FL, Dec. 2016

D. Estrada, Physics Seminar, Boise State University, Boise, ID, Apr. 2016

D. Estrada, Organic Electronics Association Meeting, Boise State University, Boise, 1D,
Feb. 2016

D. Estrada, Aerospace Day, Boise State University, Boise, ID, Feb. 2016
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27.
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D. Estrada, Clackamas Community College, NIH Build EXITO Seminar, Clackamas, OR
Jan. 2016

D. Estrada, Center for Nanotechnology, NASA Ames, Mountain View, CA, Dec. 2015

D. Estrada, RISE Symposium, Society of Hispanic Professional Engineers Conference,
Baltimore, MD, Nov. 2015

D. Estrada, Chemistry Seminar, University of Idaho, Moscow, ID, Oct. 2015.

D. Estrada, IEEE International Integrated Reliability Workshop, Fallen Leaf Lake, CA, Oct.
2015.

D. Estrada, Sensors Directorate, Air Force Research Laboratory, Wright-Patterson Air Force
Base, OH, July 2015.

D. Estrada, Keynote Speech, Hispanic Healthcare plus Manufacturing Conference —
Northwest Nazarene University, Nampa, ID, April 2015

D. Estrada, Chemistry Seminar, Boise State University, Boise, ID, February 2015

D. Estrada and M. Gonzalez, STEM Innovations Conference - University of Idaho, Boise,
ID, May 2014

D. Estrada, University of Illinois at Urbana-Champaign, Nov. 2013

D. Estrada, Graduate Institute, Society of Hispanic Professional Engineers Conference,
Indianapolis, IN, Oct. 2013

D. Estrada, Northwest Nazarene University, Nampa, ID, Oct. 2013

D. Estrada, Louis Stokes Alliance for Minority Participation (LSAMP) Leadership Retreat,
Boise State University, Boise, ID, Aug. 2013

D. Estrada, STEM Station Summer Research Community — Applying to Graduate School,
Boise State University, Boise, ID, Jul. 2013

D. Estrada, Workshop on Ethnic Diversity in Materials Science and Engineering, Arlington,
VA, Dec. 2012

D. Estrada, Engineering Research Symposium, Society of Hispanic Professional Engineers
Conference, Dallas, TX, Nov. 2012

D. Estrada, Morrill Engineering Program System of Success Retreat, University of Illinois
at Urbana-Champaign, Bloomington, IL, Sep. 2012

J.-W. Do, D. Estrada, X. Xie, N. Chang, G. Girolami, J. Rogers, E. Pop, J. W. Lyding, IEEE
International Conference on Nanotechnology, Birmingham, UK, July 2012

J. C. Koepke, J. D. Wood, D. Estrada, Z.-Y. Ong, E. Pop, and J.W. Lyding, IEEE
International Conference on Nanotechnology, Birmingham, UK, July 2012

J. Shim, V. Solovyeva, D. Estrada, S. Banerjee, J. Rivera, E. Pop, and R. Bashir, IEEE
International Conference on Nanotechnology, Birmingham, UK, July 2012

D. Estrada, Materials Science and Engineering Seminar, Boise State University, Boise, 1D,
May 2012
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D. Estrada, Tomorrow's Scientists, Technicians and Managers & Project Ready Conference,
Quad County Urban League, Chicago, IL, June 2012

A.Y. Serov, Z. Li, K.L. Grosse, A.D. Liao, D. Estrada, M.-H. Bae, F. Xiong, W.P. King, 11.
E. Pop, IEEE International Conference on IC Design and Technology (ICICDT), Austin,
TX, May 2012

D. Estrada, Nanohours Seminar, Beckman Institute for Advanced Science and Technology,
University of Illinois at Urbana-Champaign, Urbana, IL, Nov. 2011

D. Estrada, Nanoscale Materials and Device Group, Boise State University, Boise, ID, Aug.
2011

D. Estrada, Region 6 Leadership Development Conference, Society of Hispanic
Professional Engineers, Chicago, IL, April 2011

D. Estrada and E. Pop, Raman Characterization Workshop, Argonne Nat’l Labs, Argonne,
IL, Oct. 2010

D. Estrada, Nanoscale Energy Transport Seminar, University of Illinois, Urbana, IL, Oct.
2010

M.-H. Bae, Z.-Y. Ong, D. Estrada, E. Pop, 217th ECS Meeting, Vancouver BC, Canada,
Apr 2010

E. Pop, A. Liao, D. Estrada, Z.-Y. Ong, S. Dutta, 217th ECS Meeting, Vancouver BC,
Canada, Apr 2010

E. Pop, S. Dutta, D. Estrada, and A. Liao, IEEE Intl. Reliability Physics Symp. (IRPS),
Montreal CA, Apr 2009

D. Estrada, Materials Science and Engineering Seminar, Boise State University, Boise, ID,
Sep. 2006

D. Estrada, Mexican American Studies Conference, Boise State University, Boise, ID, Mar.
2006

Intellectual Property

e T. Pandhi, D. Estrada, J. Koehne, “Fully Inkjet Printed Graphene-Based Biosensor for
Flexible and Wearable Electronics” U.S. Patent Application Serial. No. 62/672,730.

e J. Watkins, A. Elquist, C. Warren, P. Riggs, D. Estrada, K. Fujimoto, H. Subbaraman,
“Systems and Methods for Strain Sensing Using Aerosol Jet Printing of Flexible
Capacitive Strain Gauges,” U.S. Patent Application Serial. No. 15/970,380

e D. Brown, and D. Estrada, “Methods for the production of nanostructured coatings, films,
and powders and for the production of nanostructured bulk materials”, Provisional Patent
Application 19975.046US00

e R.I Masel, A. Salehi-Khojin, and D. Estrada, “Graphene-Based Sensors”, United States
Patent Application 20120212242

Students and Post-Docs Supervised

e Postdoctoral Researchers
Eric Krueger 2014 -2015
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Graduate Students

*indicates completion of comprehensive exam and dissertation proposal

Ph.D. MSE, expected graduation 2022
Ph.D. MSE, expected graduation 2021
*Courtney Hollar Ph.D. ME, expected graduation 2019
*Twinkle Pandhi Ph.D. MSE, expected graduation 2019
*Tony Varghese (co-advised) Ph.D. MSE, expected graduation 2018
Roxanne Stone
Nagsh-e-Mansoor

Florent Muramatsa
Kiyo Fujimoto

M.S. MSE, expected graduation 2019

Katie Yocham M.S. MBE, Dec. 2017
Nikki Chang M.S. MSE, Aug. 2016
Dale Brown M.S. MSE, Dec. 2015

Undergraduate Students

Angel Rodriguez B.S. MBE, expected graduation 2019
Lynn Karriem B.S. MSE, expected graduation 2019
Brady Garringer B.S. MSE, expected graduation 2019

Alondra Perez
Riccardo Torsi
Emily Tanasse
Kari McLaughlin
Noelia Caloca
Hanna Meinikheim
Richard Livingston

B.S. MBE, May 2018
B.S. MSE, May 2018
B.S. MBE, May 2017
B.S. MSE, May 2016
B.S. MBE, Dec. 2015
B.S. CHEM, Dec. 2014
B.S. MBE, Dec. 2014

Summer Students

Jason Ward NIH B2B, Summer 2018
Casey Cornwell MSE REU, Summer 2018
Nate Ortiz INBRE, Summer 2017

Katarzyna A Lewandowska
Conor Perry

Benjamin Knipfer

Curtis Heishman

STEM Educators
James Presnell
Jim Verity
Alison Fielding

MSE REU, Summer 2017
MSE REU, Summer 2016
MSE REU, Summer 2015
MSE REU, Summer 2014

MSE RET, Summer 2018
MSE RET, Summer 2015
MSE RET, Summer 2014

Master’s Supervisory Committees
MBE, Aug. 2016
MBE, Aug. 2016

Courtney Hollar
Rici Morrill

Doctoral Supervisory Committees
ECE, expected graduation 2020

Ashita Chandnani

M.S. Interdisc. Studies — BME, expected graduation 2020
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Sepideh Rastegar ECE, expected graduation 2020
Christopher Schuck MSE, expected graduation 2019
Changjian Deng MSE, expected graduation 2019
Steve Letourneau MSE, May 2018
Izaak Williamson MSE, May 2017

Former Advisors
M.S. Thesis: Eric Pop, University of Illinois at Urbana-Champaign
Ph.D. Dissertation: Eric Pop, University of Illinois at Urbana-Champaign;
Postdoctoral Sponsor: Rashid Bashir, University of Illinois at Urbana-Champaign
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CURRICULUM VITAE

Name: Matthew L. Ferguson

Citizenship: United States

Education:
1997  B.S. (Physics & Mathematics), Texas Christian University, Fort Worth, Texas
2002  M.S. (Physics), University of Maryland, College Park, Maryland
2007  Ph.D.(Physics), University of Maryland, College Park, Maryland

Brief Chronology of Employment:

1994-1997 Undergraduate Research Assistant, Department of Physics &
Astronomy, Texas Christian University

1997-1999 Operations Research Analyst, Aeronautical Engineering, Lockheed
Martin Tactical Aircraft Systems

1999-2000 Graduate Teaching Assistant, Department of Physics, University of
Maryland College Park

2001-2003 Graduate Research Assistant, Institute for Research in Electronics
and Applied Physics, University of Maryland College Park

2003-2007 Predoctoral IRTA, Laboratory of Integrative and Medical
Biophysics, National Institute of Child Health and Human
Development, NIH, Bethesda, MD

2007-2011 Postdoctoral Fellow, Centre de Biochimie Structurale, Centre
National de Recherche Scientifique, Montpellier, France

2011-2013 Postdoctoral CRTA, Laboratory of Receptor Biology and Gene
Expression, National Cancer Institute, NIH, Bethesda, MD

2013-present  Assistant Professor of Physics, Boise State University, Boise, ID

Societies:

American Physical Society
Biophysical Society

American Chemical Society
American Society for Cell Biology

Honors and Other Special Scientific Recognition:

e Best Score on National Math Exam, Southwest High School, 1993

e Magna Cum Laude, Texas Christian University, 1997

e Senior Scholar in Physics, Texas Christian University, 1997

e Phi Beta Kappa, 1997

e Pi Mu Epsilon (National Mathematics Honors Society), 1997

e Golden Key, 1997

e Teaching Assistant of the Year, 2™ place, Department of Physics, University of
Maryland, 2000

e Best Poster, Burgers Symposium, University of Maryland, College Park, MD, 2005

e NSF International Research Fellowship, The Physical Basis of Transcription in
Bacilli. (OISE-0710816, $92k), 2007

e Long Term Fellowship, (660-2008, €28k), EMBO 2009

e Marie Curie - Incoming International Fellowship (237835, InVivoTrnsReg, €166k),
European Commission, 2010

e Trio Achiever Award, McNair Program, Texas Christian University, March 2013.

e Keystone Symposia Early Career Investigator Travel Award, January 2014.

e Biophysical Society Bridge Funding Travel Award, March 2016.
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e Scialog - Molecules Come to Life, Invited to Participate by Research Corporation,

March 2016.

e Reviewer for Analytical Biochemistry, CRC press, Physical Biology, Biophysical
Journal

e Session Chair for APS March Meeting, 2013 and Biophysical Society Meetings, 2011
and 2014

e Panel reviewer for National Science Foundation since 2017 and Ad-Hoc for Human
Science Frontiers Program in 2017

Research Interests:
The application of quantitative time resolved, live cell fluorescence microscopy to the study
of genome biology in Eukaryotes.

Non-academic Training

e 2001 NSF Summer School on Nonequilibrium Statistical Physics, Boulder CO

e 2003-2007 Graduate Partnership Program, National Institutes of Child Health and
Human Development, Bethesda, MD (w/ Ralph J. Nossal)

e 2007 BIOSAS: Course on Biomacromolecules in Solution Studied by Small-Angle
Scattering, Copenhagen DK

e 2007-20011 NSF/EMBO/Marie Currie Postdoctoral Fellow, Centre de Biochimie
Structurale, Montpellier, FR (w/ Catherine A. Royer)

e 2011-2013 National Cancer Institute Postdoctoral Fellow, Systems Biology of Gene
Expression, Bethesda, MD (w/ Daniel R. Larson)

e 2012 GENEX 2012: Course on Eukaryotic Gene Expression, Cold Spring Harbor
Laboratory, NY

e 2017 12th LFD Workshop: Laboratory for Fluorescence Dynamics, Irvine, CA

Patents Issued:
US Patent, 1997 - Porous sol-gel glass: Application in slow drug delivery

BIBLIOGRAPHY

1.  Sieminska, L., Ferguson, M., Zerda, T. W., and Couch, E. (1997) Diffusion of steroids
in porous sol-gel glass: Application in slow drug delivery, Journal of Sol-Gel Science
and Technology 8, 1105-1109.

2. Ferguson, M. L., Miller, B. N., and Thompson, M. A. (1999) Dynamics of a
gravitational billiard with a hyperbolic lower boundary, Chaos 9, 841-848.

3. Pomerance, A., Matthews, J., Ferguson, M., Urbach, J. S., and Losert, W. (2005) Actin
polymerization in a thermal gradient, Macromolecular Symposia 227, 231-242.

4.  Ferguson, M. L., Prasad, K., Sackett, D. L., Boukari, H., Lafer, E. M., and Nossal, R.
(2006) Conformation of a Clathrin Triskelion in Solution, Biochemistry 45, 5916-5922.

5. Ferguson, M. L., Prasad, K., Boukari, H., Sackett, D. L., Krueger, S., Lafer, E. M., and
Nossal, R. (2008) Clathrin Triskelia Show Evidence of Molecular Flexibility,
Biophysical Journal, 95(4), 1945-1955.

6.  Savatier, J., S. Jalaguier, M. L. Ferguson, V. Cavailles, and C. A. Royer. (2010)
Estrogen Receptor Interactions and Dynamics Monitored in Live Cells by FCCS.
Biochemistry 49(4), 772-781

7. Chaix, D., M. L. Ferguson, N. Declerck, C. A. Royer. (2010) Physical basis of the
inducer-dependent cooperativity of the CggR protein/DNA complex, Nucleic Acids
Research, 38(17) 5944-5957

8.  Ferguson, M. L., D. Le Coq, M. Jules, N. Declerck, C. A. Royer. (2011) Absolute
guantification of gene expression in individual bacterial cells using two-photon
fluctuation microscopy, Analytical Biochemistry, 419(2), 250-259

9.  Ferguson, M. L., D. Le Coq, M. Jules, B. Chun, S. Aymerich, O. Radulescu, N.
Declerck, C. A. Royer. (2011) Reconciling molecular regulatory mechanisms with
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noise patterns of bacterial metabolic promoters in induced and repressed states, PNAS,
109(1), 155-160

10. Ferguson, M. L., and D. R. Larson. (2013) “Measuring Transcription Dynamics in
Living Cells Using Fluctuation Analysis.” In Imaging Gene Expression: Methods and
Protocols, edited by Y. ShavTal, 1042, 47-60.

11. Coulon* A, Ferguson* ML, de Turris V, Palangat M, Chow CC, Larson DR. (2014)
Kinetic competition during the transcription cycle results in stochastic RNA processing.
eLife, 3. doi:10.7554/eLife.03939. (*authors contributed equally)

12.  Moutin E, Compan V, Raynaud F, Clerte C, Bouquier N, Labesse G, Ferguson ML,
Fagni L, Royer CA, Perroy J. (2014) The stoichiometry of scaffold complexes in living
neurons-DLC2 functions as a dimerization engine for GKAP. Journal of Cell Science,
127: 3451-62.

13. Panchapakesan SSS, Ferguson ML, Hayden EJ, Chen X, Hoskins AA, Unrau
PJ. Ribonucleoprotein Purification and Characterization using RNA Mango. RNA.
2017

Talks

1. Department of Cellular and Molecular Biology, University of Texas Southwestern
Medical Center, Dallas, TX, Spring 2018

2. Laboratory of Receptor Biology and Gene Expression, National Cancer Institute,

Bethesda, MD, Fall 2017

Simon Fraser University, Burnaby BC, Fall 2017

Colorado State University, Fort Collins, CO, Spring, 2017

5. J. R. Simplot, October 2016, Boise, ID, Quantifying Gene Expression and Regulation in
Living Cells by Fluorescence Fluctuation Imaging.

6. Physics Seminar, Brigham Young University, March 2016, Provo, UT, Quantifying Gene
Expression and Regulation in Living Cells by Fluorescence Fluctuation Imaging.

7. Chemistry Seminar, Boise State University, February 2016, Boise, ID, Characterizing
Transcription and Splicing Kinetics by 3D Orbital Tracking.

8. Physics Seminar, Boise State University, December 2015, Boise, ID, Characterizing
Transcription and Splicing Kinetics by 3D Orbital Tracking.

9. Biomedical and Pharmaceutical Sciences Seminar, Idaho State University, October 2015,
Meridian, ID, Quantifying Gene Expression and Regulation in Living Cells by
Fluorescence Fluctuation Imaging.

10. Biomolecular Sciences Seminar, Boise State University, October 2015, Boise, ID,
Quantifying Gene Expression and Regulation in Living Cells by Fluorescence Fluctuation
Imaging.

11. NICHD Program in Physical Biology Seminar, National Institutes of Health, June 2015,
Bethesda, MD, Characterization of Transcription and Splicing by 3D Orbital Tracking.

12. Physics Seminar, Idaho State University, April 2015, Pocatello, ID, Quantifying Gene
Expression and Regulation in Living Cells by Fluorescence Fluctuation Imaging.

13. Physics Seminar, University of Idaho, October 2014, Moscow, ID, Quantifying Gene
Expression and Regulation in Living Cells by Fluorescence Fluctuation Imaging.

14. Biophysical Society 58" Annual Meeting (session chair), February 2014, San Francisco,
CA, In vivo RNA imaging of co- and post-transcriptional splicing dynamics.

15. Physics Seminar, Boise, State University, Boise, ID, March 2013, Quantifying Gene
Expression and Regulation in Living Cells by Fluorescence Fluctuation Imaging

16. Physics Seminar, University of Arkansas, Fayetteville, AK, Febuary 2013, Quantifying
Gene Expression and Regulation in Living Cells by Fluorescence Fluctuation Imaging

17. EMBO Fellows Meeting, Heidelberg, Germany, June 2011, Two Types of
Transcriptional Repression in Living Cells of Bacillus Subtilis Characterized by Number
and Brightness Analysis.

18. Biophysical Society 55 Annual Meeting (session chair), March 2011, Baltimore, MD,
Two Types of Transcriptional Repression in Living Cells of Bacillus Subtilis
Characterized by Number and Brightness Analysis.

> w
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Methods and Applications in Fluorescence Spectroscopy 11, Sept. 2009, Budapest,
Hungary, Fluorescence Correlation Spectroscopy In Live Bacillus Subtilis Cells: An In
Vivo Study Of Transcriptional Regulation.

BioSAS 2007: Copenhagen Symposium on Biomacromolecules in Solution Studied by
Small-Angle Scattering, November 2007, Copenhagen, DK, Biophysical Studies of
Clathrin: Utilizing Light Scattering, Neutron Scattering and Structure Based Computer
Modeling.

Membrane Biophysics of Fusion, Fission, and Rafts in Health and Disease, September
2007, Wood’s Hole, MA, Biophysical Studies of Clathrin: Utilizing Light Scattering,
Neutron Scattering and Structure Based Computer Modeling.

Centre de Biochimie Structurale, May 2007, Montpellier, FR, Biophysical Studies of
Clathrin: Utilizing Light Scattering, Neutron Scattering and Structure Based Computer
Modeling.

The Scripps Research Institute, April 2007, La Jolla, CA, Biophysical Studies of Clathrin:
Utilizing Light Scattering, Neutron Scattering and Structure Based Computer Modeling.
Texas Christian University, March 2007, Fort Worth, TX, Biophysical Studies of
Clathrin: Utilizing Light Scattering, Neutron Scattering and Structure Based Computer
Modeling.

UT Southwest Medical Center, March 2007, Dallas, TX, Biophysical Studies of Clathrin:
Utilizing Light Scattering, Neutron Scattering and Structure Based Computer Modeling.
PhD Dissertation Defense, February 2007, University of Maryland, College Park, MD,
Biophysical Studies of Clathrin: Utilizing Light Scattering, Neutron Scattering and
Structure Based Computer Modeling.

Graduate Student Seminar, February 2007, Institute for Research in Electronics and
Applied Physics, University of Maryland, College Park, MD, Biophysical Studies of
Clathrin: Utilizing Light Scattering, Neutron Scattering and Structure Based Computer
Modeling.

American Physical Society March Meeting, March 2006, Baltimore, MD, The
Conformation of a Clathrin Triskelion.

American Physical Society, March 2005, Los Angeles, CA, The effect of solution
conditions on the conformation of clathrin triskelion.

Applied Dynamics Seminar, Aug. 2004, IREAP, University of Maryland College Park,
MD, Solution Conformations of Clathrin Triskelions. (Dissertation Research Proposal)
American Physical Society, March 2002, Indianapolis, IN, Pattern Formation in Polymer
Blend Thin Films.

Posters

1.

2.

Scialog — Molecules Come to Life, March 2017, Tucson, AZ, In vitro Binding of 6S RNA
Mango to RNA Polymerase by two photon Fluorescence Cross Correlation Spectroscopy.
Biophysical Society 61° Annual Meeting, March 2017, New Orleans, LA, In vitro
Binding of 6S RNA Mango to RNA Polymerase by two photon Fluorescence Cross
Correlation Spectroscopy.

Scialog — Molecules Come to Life, March 2016, Tucson, AZ, Characterizing
Transcription and Splicing Kinetics by 3D Orbital Tracking.

Biophysical Society 60th Annual Meeting, March 2016, Los Angeles, CA, Characterizing
Transcription and Splicing Kinetics by 3D Orbital Tracking.

Keystone Symposium on Nuclear Receptors: Biological Networks, Genome Dynamics
and Disease, Taos, NM, January 2014, Determining the oligomerization state and
cofactor binding of fluorescently labeled nuclear receptors in living cells.

UMD-NCI Partnership for Cancer Technology Workshop, November 2011, Bethesda,
MD Gene Expression and Regulation in single Bacillus subtilis cells Characterized by
Number and Brightness analysis (N&B) and Raster Image Correlation Spectroscopy
(RICS).
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UMD-NCI Partnership for Cancer Technology Workshop, March 2011, College Park,
MD, Counting up the Molecules in Live Bacillus Subtilis by Fluctuation Imaging and
Analysis: an in vivo study of transcriptional regulation.

Biophysical Society Meeting, Feb. 2010, San Fransisco, CA, Counting up the Molecules
in Live Bacillus Subtilis by Fluctuation Imaging and Analysis: an in vivo study of
transcriptional regulation.

European Biophysical Society Meeting, 2009, Genoa, Italy, Fluorescence Correlation
Spectroscopy In Live Bacillus Subtilis Cells: An In Vivo Study Of Transcriptional
Regulation.

The Biophysical Society Meeting, Feb. 2009, Boston, MA, Fluorescence Correlation
Spectroscopy In Live Bacillus Subtilis Cells: An In Vivo Study Of Transcriptional
Regulation.

Societie Francais Biophysique, Sept. 2008, Figeac, France, Fluorescence correlation
spectroscopy in Bacillus subtilis.

Optical Microscopy in Good Shape, June 2008, Paris, France, FCS in live Bacillus
subtilis cells.

Biophysical Society Meeting, Feb. 2007, Baltimore, MD, Small Angle Neutron Scattering
studies of clathrin triskelia in solution show evidence of molecular flexibility.

NICHD Lab of Integrative and Medical Biophysics/Lab of Physical and Structural
Biology Retreat, March 2006, Harpers Ferry, WV, The Conformation of a Clathrin
Triskelion.

NICHD Fellows Retreat, March 2006, College Park, MD, The Conformation of a
Clathrin Triskelion.

American Society for Cell Biology, December 2005, San Francisco, CA, The
Conformation of a Clathrin Triskelion.

Burgers Symposium, Nov. 2005, University of Maryland College Park, MD, The
Conformation of a Clathrin Triskelion. (Best Poster Award $)

Lab of Integrative and Medical Biophysics/Lab of Physical and Structural Biology
Retreat, March 2005, Harpers Ferry, WV, The effect of solution conditions on the
conformation of clathrin triskelion.

Biophysical Society, Feb. 2005, Long Beach, CA, The effect of solution conditions on the
conformation of clathrin triskelion.

Burgers Symposium on Hydrodynamics, Nov. 2004, University of Maryland College
Park, MD, Solution Conformations of Clathrin Triskelions.

NIH Research Festival, Oct. 2004, Bethesda, MD, Solution Conformations of Clathrin
Triskelions.

NIH Graduate Student Retreat, Sept. 2004, Coolfont, WV, Solution Conformations of
Clathrin Triskelions.

Lab of Integrative and Medical Biophysics/Lab of Physical and Structural Biology
Retreat, March 2004, Harpers Ferry, WV, Solution Conformations of Clathrin
Triskelions.

Biophysical Society Meeting, Feb. 2004, Baltimore, MD, Solution Conformations of
Clathrin Triskelions.

Bioscience Day, Dec. 2003, University of Maryland College Park, MD, Solution
Conformations of Clathrin Triskelions.

Dynamics Days, Jan. 2002, Baltimore, MD, Pattern Formation in Polymer Blend Thin
Films.

Boulder Summer NSF School in Condensed Matter Physics: Nonequilibrium Statistical
Mechanics, June 2001, Boulder, CO, Pattern Formation in Polymer Blend Thin Films.
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Clare K. Fitzpatrick, PhD

Department of Mechanical & Biomedical Engineering, Boise State University
Office: ENGR 206, Ph: 208.426.4027, Email: clarefitzpatrick@boisestate.edu

Education
2008 Ph.D. Mechanical Engineering, University College Dublin, Ireland
2003 BE Mechanical Engineering, University College Dublin, Ireland

Professional Appointments / Experience

2016 — Assistant Professor, Mechanical & Biomedical Engineering, Boise State University, Boise,
1D

2015 - Orthopaedic Residency Faculty, Mount Carmel Health System, Columbus, OH

2011 -2016 Senior Research Engineer, University of Denver, Denver, CO

2009 — 2011 Post-doctoral Research Fellow, University of Denver, Denver, CO

2008 — 2009 Post-doctoral Research Fellow, University College Dublin, Dublin, Ireland

2003 - 2007 Graduate Research Assistant, University College Dublin, Dublin, Ireland

Professional Associations / Societies / Honors and Awards

Member, Orthopaedic Research Society (ORS)
Member, European Society of Biomechanics (ESB)

GCMAS Best Paper Award Nominee (2018): Erika Ramirez (MS student) was awarded Best Podium
Presentation at the Gait & Clinical Movement Analysis Society (GCMAS) annual meeting and nominated
for Best Paper (Role: Thesis Advisor).

Graduate Student Showcase (2018): Victoria Volk (PhD student) was awarded a Division of Research and
Economic Development Award at Boise State’s Graduate Student Showcase (Role: Dissertation Advisor).

Idaho INBRE Research Conference (2017): Colton Brodock (UG student) was awarded 1% Place in the
Scholars/STEM Transition Trainees poster competition (Role: Project Mentor).

“Best of the ORS” (2016): Abstract submitted to the Orthopaedic Research Society Annual Meeting titled
“Relationship between Patella Alta, MPFL Elongation, and Patellar Dislocation” was the top scored ORS
abstract in the Knee category and an invited presentation at the American Academy of Orthopaedic
Surgeons (AAOS) Annual Meeting.

“Best of the ORS” (2015): Abstract submitted to the Orthopaedic Research Society Annual Meeting titled
“Factors influencing TKR joint mechanics in the varus knee” was the top scored ORS abstract in the Knee
category and an invited presentation at the American Academy of Orthopaedic Surgeons (AAOS) Annual
Meeting.

Flinders International Visiting Fellowship Award (2013): Awarded funding from Flinders University

1
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(Adelaide, Australia) for collaborative research

JOR Featured Article (2013): Article titled “Mechanics of post-cam engagement during simulated dynamic
activity”” was the Journal of Orthopaedic Research (JOR) featured article in the July 2013 issue of ORS
Connect.

University College Dublin Funding Award (2008): Young researchers with potential for research excellence

Scholarly Activity

Peer-Reviewed Journal Articles

L.

10.

11.

12.

13.

Ramirez EB, Rhodes J, Tagawa A, and Fitzpatrick CK, “The impact of surgery on patellar bone strain in
patients with crouch gait”. Gait & Posture, in review.

Myers CA, Fitzpatrick CK, Huff DN, Laz PJ, and Rullkoetter PJ, “Development and calibration of a
probabilistic finite element hip capsule representation”. Computer Methods and Biomechanics and
Biomedical Engineering, in review.

VanSickle D, Volk V, Freeman P, Henry J, Baldwin M, and Fitzpatrick CK, “Electrode placement accuracy
in robot-assisted asleep deep brain stimulation”. Annals of Biomedical Engineering, in review.

Smoger LM, Fitzpatrick CK, and Laz PJ, “Prediction of knee articular cartilage from bone geometry using a
statistical shape model”. Journal of Biomechanics, in review.

Sintini I, Fitzpatrick CK, Clary CW, Castelli VP, and Rullkoetter PJ, 2018. “Computational evaluation of
TKR stability using feedback-controlled compressive loading”. Journal of Orthopaedic Research, 36, 1901-
1909.

Rullkoetter PJ, Fitzpatrick CK, and Clary CW, 2017. “How can we use computational modeling to improve
TKA? Modeling stability and mobility in the implanted knee”. Journal of American Academy of Orthopaedic
Surgeons, 25, S33-S39.

Fitzpatrick CK, Maag C, Clary CW, Metcalfe A, Langhorn J, and Rullkoetter PJ, 2016. “Validation of a new
computational 6-DOF knee simulator during dynamic activities”. Journal of Biomechanics, 49, 3177-3184.

Harris MD, Cyr AJ, Ali AA, Fitzpatrick CK, Rullkoetter PJ, Maletsky LP, and Shelburne KB, 2016. “A
combined experimental and computational approach to subject-specific analysis of knee joint laxity”. Journal
of Biomechanical Engineering, 138, 081004-1-081004-8.

Navacchia A, Rullkoetter PJ, Schutz P, List R, Fitzpatrick CK, and Shelburne KB, 2016. “Subject-specific
multiscale modeling of muscle force and knee contact in total knee arthroplasty”. Journal of Orthopaedic
Research, 34, 1576-1587.

Ali AA, Shalhoub S, Cyr A, Fitzpatrick CK, Maletsky L, Rullkoetter PJ, and Shelburne KB, 2016.
“Validation of predicted patellofemoral mechanics in a finite element model of the healthy and cruciate-
deficient knee”. Journal of Biomechanics, 49, 302-309.

Berahmani S, Janssen D, Wolfson D, de Waal Malefijt M, Fitzpatrick CK, Rullkoetter PJ, and Verdonschot
N, 2016. “An FE analysis of the effects of simplifications in experimental testing on micromotions of
uncemented femoral knee implants”. Journal of Orthopaedic Research, 34, 812-819.

Fitzpatrick CK, Steensen RN, Tumuluri A, Trinh T, Bentley J, and Rullkoetter PJ, 2016. “Computational
analysis of factors contributing to patellar dislocation”. Journal of Orthopaedic Research, 34, 444-453.

Smoger LM, Fitzpatrick CK, Clary CW, Cyr AJ, Maletsky LP, Rullkoetter PJ, and Laz PJ, 2015. “Statistical
modeling to characterize relationships between knee anatomy and kinematics”. Journal of Orthopaedic
Research 33, 1620-1630.

2
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Fitzpatrick CK, and Rullkoetter PJ, 2014. “Estimating total knee replacement joint load ratios from
kinematics”. Journal of Biomechanics 47, 3003-3011.

Fitzpatrick CK, Komistek RD, and Rullkoetter PJ, 2014. “Developing simulations to reproduce in vivo
fluoroscopy kinematics in total knee replacement patients”. Journal of Biomechanics 47, 2398-2405.

Fitzpatrick CK, Hemelaar P, and Taylor M, 2014. “Computationally efficient prediction of bone-implant
interface micromotion of a cementless tibial tray during gait”. Journal of Biomechanics 47, 1718-1726.

Abo-Alhol TR, Fitzpatrick CK, Clary CW, Cyr AJ, Maletsky LP, Laz PJ, and Rullkoetter PJ, 2014. “Patellar
mechanics during simulated kneeling in the natural and implanted knee”. Journal of Biomechanics 47, 1045-
1051.

Fitzpatrick CK, Baldwin MA, Clary CW, Maletsky LP, and Rullkoetter PJ, 2014. “Evaluating knee
replacement mechanics during ADL with PID-controlled dynamic finite element analysis”. Computer
Methods in Biomechanics and Biomedical Engineering 17, 360-369.

Rao C, Fitzpatrick CK, Rullkoetter PJ, Maletsky LP, Kim R, and Laz PJ, 2013. “A statistical finite element
model of the knee accounting for shape and alignment variability”. Medical Engineering and Physics 35,
1450-1456.

Fitzpatrick CK, Clary CW, Cyr A, Maletsky LP, and Rullkoetter PJ, 2013. “Mechanics of post-cam
engagement during simulated dynamic activity”. Journal of Orthopaedic Research 31, 1438-1446.

Fitzpatrick CK, Kim R, Ali AA, Smoger LM, and Rullkoetter PJ, 2013. “Effects of resection thickness on
mechanics of resurfaced patellae”. Journal of Biomechanics 46, 1568-1575.

Clary CW, Fitzpatrick CK, Maletsky LP, and Rullkoetter PJ, 2013. “The influence of total knee arthroplasty
geometry on mid-flexion stability: An experimental and finite element study”. Journal of Biomechanics 46,
1351-1357.

Fitzpatrick CK, Clary CW, Laz PJ, and Rullkoetter PJ, 2012. “Relative contributions of design, alignment
and loading variability in knee replacement mechanics”. Journal of Orthopaedic Research 30, 2015-2024.

Fitzpatrick CK, Clary CW, and Rullkoetter PJ, 2012. “The role of patient, surgical, and implant design
variation in total knee replacement performance”. Journal of Biomechanics 45, 2092-2102.

Fitzpatrick CK, and Rullkoetter PJ, 2012. “Influence of patellofemoral articular geometry and material on
mechanics of the unresurfaced patella”. Journal of Biomechanics 45, 1909-1915.

Hoops HE, Johnson D, Kim R, Dennis DA, Baldwin MA, Fitzpatrick CK, Laz PJ, and Rullkoetter PJ, 2012.
“Control-matched computational evaluation of tendo-femoral contact in patients with PS TKA”. Journal of
Orthopaedic Research 30, 1355-1361.

Fitzpatrick CK, Baldwin MA, Clary CW, Wright A, Laz PJ, and Rullkoetter PJ, 2012. “Identifying
alignment parameters affecting implanted patellofemoral mechanics”. Journal of Orthopaedic Research 30,
1167-1175.

Baldwin MA, Clary C, Fitzpatrick CK, Deacy JS, Maletsky LP, and Rullkoetter PJ, 2012. “Dynamic finite
element knee simulation for evaluation of knee replacement mechanics”. Journal of Biomechanics 45, 474-
483.

Fitzpatrick CK, Baldwin MA, Laz PJ, FitzPatrick DP, Lerner AL, and Rullkoetter PJ, 2011. “Development
of a statistical shape model of the patellofemoral joint for investigating relationships between shape and
function”. Journal of Biomechanics 44, 2446-2452.

Fitzpatrick CK, Baldwin MA, Ali AA, Laz PJ, and Rullkoetter PJ, 2011. “Comparison of patellar bone strain
in the natural and implanted knee during simulated deep flexion”. Journal of Orthopaedic Research 29, 232-
239.
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Fitzpatrick CK, Baldwin MA, Rullkoetter PJ, and Laz PJ, 2011. “Combined probabilistic and principal
component analysis approach for multivariate sensitivity evaluation and application to TKR patellofemoral
mechanics”. Journal of Biomechanics 44, 13-21.

Green CJ, Flavin R, Fitzpatrick CK, FitzPatrick D, Stephens M, and Quinlan W, 2011. “Definition of
coordinate system for three-dimensional data analysis in the foot and ankle”. Foot and Ankle International,
32, 193-199.

Fitzpatrick CK, Baldwin MA, and Rullkoetter PJ, 2010. “Computationally efficient finite element evaluation
of natural patellofemoral mechanics”. Journal of Biomechanical Engineering 132:121013-1-121013-8.

Green C, Molony D, Fitzpatrick CK, O’Rourke K, 2010. “Age-specific incidence of hip fracture in the
elderly: a healthy decline”. Surgeon 8, 310-313.

Daruwalla ZJ, Courtis P, Fitzpatrick CK, FitzPatrick D, and Mullett H, 2010. “An application of principal
component analysis to the clavicle and clavicle fixation devices”. Journal of Orthopaedic Surgery and
Research 26, 5-21.

Daruwalla ZJ, Courtis P, Fitzpatrick CK, FitzPatrick D, and Mullett H, 2010. “Anatomic variation of the
clavicle: A novel three-dimensional study”. Clinical Anatomy 23, 199-209.

Fitzpatrick CK, FitzPatrick DP, and Auger DD, 2008. “Size and shape of the resection surface geometry of
the osteoarthritic knee in relation to total knee replacement design”. Proceedings from the Institute of
Mechanical Engineers Part H 222, 923-932.

Fitzpatrick CK, FitzPatrick D, Lee J, and Auger D, 2007. “Statistical design of unicompartmental tibial
implants and comparison with current devices”. Knee 14, 138-144.

Fitzpatrick CK, FitzPatrick D, Auger D, and Lee J, 2007. “A tibial-based coordinate system for three-
dimensional data”. Knee 14, 133-137.

Book Chapters

1.

Fitzpatrick CK, Harman M, Baldwin MA, Clary CW, Maletsky LP, Laz PJ, and Rullkoetter PJ, 2015.
“Toward Predicting the Performance of Joint Arthroplasty*, Computational Bioengineering, CRC Press,
Taylor & Francis Group. (ISBN 978-1-4665-1756-1).

Fitzpatrick CK, Baldwin MA, Ali AA, Laz PJ, and Rullkoetter PJ, 2011. “Does Strain in the Patella Change
After TKA? A Finite Element Investigation of Natural and Implanted Patellae”, Insall-Scott Surgery of the
Knee, 5" edition. (ISBN 978-1-4377-1503-3).

Peer-Reviewed Conference Publications (most recent 30 publications from a total of 81)

L.

Rullkoetter PJ (Invited Keynote Speaker), Clary CW, and Fitzpatrick CK, 2018. “Do pre-clinical tools for
evaluation of TKR mechanics predict in vivo performance?”, 8" World Congress of Biomechanics, Dublin,
Ireland, July 2018.

Milholland A, Ramirez E, Rhodes J, Tagawa A, and Fitzpatrick CK, 2018. “Effect of corrective surgery on
lower limb mechanics in patients with crouch gait”. 8" World Congress of Biomechanics, Dublin, Ireland, July
2018.

Ramirez EB, Rhodes J, Tagawa A, and Fitzpatrick CK, 2018. “Factors affecting patellar bone strain in
patients with crouch gait”. Gait & Clinical Movement Analysis Society Annual Conference, Indianapolis, IN,
May 2018.
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Ramirez EB, Rhodes J, Tagawa A, Coca O, and Fitzpatrick CK, 2018. “The impact of surgery on patellar
bone strain in patients with crouch gait”. 64™ Annual Meeting of the Orthopaedic Research Society, New
Orleans, LA, March 2018.

Snethen K, Harman MK, Lutzner J, Yao H, and Fitzpatrick CK, 2018. “Sensitivity of calculated ligament
tensions to differences in intraoperative knee kinematics: A FE computational study”. 64™ Annual Meeting of
the Orthopaedic Research Society, New Orleans, LA, March 2018.

Fitzpatrick CK, and Rullkoetter PJ, 2017. “Impact of anatomic alignment on TKA joint mechanics”, 63™
Annual Meeting of the Orthopaedic Research Society, San Diego, CA, March 2017.

Myers CA, Fitzpatrick CK, Laz PJ, and Rullkoetter PJ, 2017. “Development and calibration of a population-
based hip capsule representation”, 63" Annual Meeting of the Orthopaedic Research Society, San Diego, CA,
March 2017.

Smoger LM, Fitzpatrick CK, Rullkoetter PJ, and Laz PJ, 2017. “Prediction of knee articular cartilage from
3D bone geometry using a statistical shape model”, 63" Annual Meeting of the Orthopaedic Research Society,
San Diego, CA, March 2017.

Fitzpatrick CK, Clary C, and Rullkoetter PJ, 2016. “Tendofemoral contact in TKR posterior-stabilized
designs during deep flexion”, International Society for Technology in Arthroplasty Annual Congress, Boston,
MA, October 2016.

Rullkoetter PJ, Fitzpatrick CK, and Clary CW, 2016. “Impact of design on potential for tendofemoral contact
and crepitus in PS TKA”, ICJR 3™ Annual Pan Pacific Orthopaedic Congress, Kona, HI, August 2016.

Rullkoetter PJ and Fitzpatrick CK, 2016. “Potential changes in TKA mechanics with anatomic alignment:
How far can we go?”, ICJR 3" Annual Pan Pacific Orthopaedic Congress, Kona, HI, August 2016.

Fitzpatrick CK, Steensen RN, and Rullkoetter PJ, 2016. “Relationship between patella alta, MPFL
elongation, and patellar dislocation”, 62° Annual Meeting of the Orthopaedic Research Society, Orlando, FL,
March 2016.

Fitzpatrick CK, Navacchia A, Shelburne KB, and Rullkoetter PJ, 2016. “Analysis of muscle loading
requirements for TKR stability: Comparison of current implants”, 62 Annual Meeting of the Orthopaedic
Research Society, Orlando, FL, March 2016.

Fitzpatrick CK, Maag C, Clary CW, Metcalfe A, and Rullkoetter PJ, 2016. “Computational representation of
a 6-DOF knee simulator during dynamic activities”, 62% Annual Meeting of the Orthopaedic Research Society,
Orlando, FL, March 2016.

Huff D, Fitzpatrick CK, Rullkoetter PJ, Laz PJ, and Leopold J, 2016. “The effect of implant positioning on
location of peak liner contact stress in THA”, 62° Annual Meeting of the Orthopaedic Research Society,
Orlando, FL, March 2016.

Fitzpatrick CK, Navacchia A, Shelburne KB, and Rullkoetter PJ, 2015. “Dynamic stability in current total
knee arthroplasty”, ICJR 2" Annual Pan Pacific Orthopaedic Congress, Kona, HI, July 2015.

Sintini I, Fitzpatrick CK, and Rullkoetter PJ, 2015. “Compressive loading for current TKA to reproduce
natural knee stability”, ICJR 2" Annual Pan Pacific Orthopaedic Congress, Kona, HI, July 2015.

Fitzpatrick CK, Tumuluri A, Steensen RN, Trinh TQ, Bentley JC, and Rullkoetter PJ, 2015. “Computational
analysis of factors contributing to patellar dislocation”, 61 Annual Meeting of the Orthopaedic Research
Society, Las Vegas, NV, March 2015.

Fitzpatrick CK, Woods S, and Rullkoetter PJ, 2015. “Factors influencing TKR joint mechanics in the varus
knee”, 61 Annual Meeting of the Orthopaedic Research Society, Las Vegas, NV, March 2015.

Harris MD, Cyr AJ, Ali A, Fitzpatrick CK, Rullkoetter PJ, and Shelburne KB, 2015. “A combined
experimental and computational approach to subject-specific analysis of human knee joint laxity”, 61 Annual
Meeting of the Orthopaedic Research Society, Las Vegas, NV, March 2015.
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Hollenbeck JFM, Cain CM, Fattor J, Fitzpatrick CK, Rullkoetter PJ, and Laz PJ, 2015. “Variation in lumbar
anatomy for healthy and disc degenerated populations”, 61 Annual Meeting of the Orthopaedic Research
Society, Las Vegas, NV, March 2015.

Ali AA, Clary CW, Smoger LM, Fitzpatrick CK, Rullkoetter PJ, and Laz PJ, 2015. “Efficient computational
framework for population based evaluation of TKR-implanted joint mechanics”, 61 Annual Meeting of the
Orthopaedic Research Society, Las Vegas, NV, March 2015.

Ali AA, Cyr AJ, Harris M, Shalhoub S, Fitzpatrick CK, Rullkoetter PJ, and Shelburne KB, 2015. “Specimen-
specific validation of patellofemoral joint mechanics in a finite element model of the knee”, 61% Annual
Meeting of the Orthopaedic Research Society, Las Vegas, NV, March 2015.

Fitzpatrick CK, Nakamura T, Niki Y, and Rullkoetter PJ, 2014. “Influence of TKA geometry on extensor
mechanics in patients with excessive external tibial torsion”, International Society for Technology in
Arthroplasty Annual Congress, Kyoto, Japan, September 2014.

Fitzpatrick CK, Clary CW, Nakamura T, and Rullkoetter PJ, 2014. “The effect of component and lower limb
alignment on TKA joint mechanics”, International Society for Technology in Arthroplasty Annual Congress,
Kyoto, Japan, September 2014.

Rullkoetter PJ, Kim RH, Dennis DA, and Fitzpatrick CK, 2014. “Computational evaluation of tendo-femoral
contact in PS TKA”, ICJR Pan Pacific Orthopaedic Congress, Kona, HI, July 2014.

Rullkoetter PJ, Fitzpatrick CK, and Laz PJ, 2014. “Mechanics of anatomic and dome patellae”, ICJR Pan
Pacific Orthopaedic Congress, Kona, HI, July 2014.

Fitzpatrick CK, Fitzwater F, Maletsky LP, and Rullkoetter PJ, 2014. “Estimating total knee replacement joint
load ratios from kinematics”, 7" World Congress of Biomechanics, Boston, MA, July 2014.

Hollenbeck JFM, Cain C, Fattor J, Fitzpatrick CK, Rullkoetter PJ, and Laz PJ, 2014. “Statistical shape and
alignment modeling to characterize disc degeneration in the lumbar spine”, 7" World Congress of
Biomechanics, Boston, MA, July 2014.

Ali AA, Fitzpatrick CK, Clary CW, Smoger LM, Rullkoetter PJ, and Laz PJ, 2014. “Statistical shape
modeling for population-based evaluation of total knee replacement implants”, 7"" World Congress of
Biomechanics, Boston, MA, July 2014.

Invited Presentations

Invited Keynote Speaker: Fitzpatrick CK, Alvarez O, Gibbons K, Laz P, and Rullkoetter PJ, “Integration of
statistical shape models of the knee with finite element simulations”, 8" World Congress of Biomechanics,
Dublin, Ireland, July 2018.

Rullkoetter PJ, Laz PJ, Fitzpatrick CK, “Probabilistic FE Modeling for Evaluation of Implant Mechanics,”
Regulatory Review of Computational Modeling Workgroup, Food and Drug Administration, March 1, 2013.

Fitzpatrick CK, Hoops HE, Johnson D, Kim R, Dennis DA, Baldwin MA, Laz PJ, Rullkoetter PJ, “Control-
Matched Computational Evaluation of Tendo-Femoral Contact in Patients with PS TKA,” Insall Traveling
Fellows Conference, University of Colorado, October, 2010.

Current Graduate Students

Adelle Milholland 2016 - (MS, Mechanical Engineering, Boise State, EGD 2019)
Victoria Volk 2017 - (PhD, Material Science, Boise State, EGD 2021)
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Erika Ramirez 2017 - (MS, Mechanical Engineering, Boise State, EGD 2019)
Oliver Alvarez 2017 - (MS, Mechanical Engineering, Boise State, EGD 2018)
Grace McConnochie 2017 - (MS, Mechanical Engineering, Boise State, EGD 2019)
Kalin Gibbons 2017 - (MS, Mechanical Engineering, Boise State, EGD 2019)
Cailin Wilson 2017 - (MS, Mechanical Engineering, Boise State, EGD 2019)
Current Undergraduate Students

Hayden Golay 2018 — (BS, Mechanical Engineering, Boise State)

Current Funding at Boise State

e Alliance for Regenerative Rehabilitation Research and Training (ART) - $134,000. “Replicating Marrow
Mechanics of Stem Cells Ex vivo”. Role: Co-I.

Completed Funding at Boise State

e Clinical Translational Research Infrastructure Network (CTR-IN) Pilot Grant - $68,120. “Optimizing
Surgical Treatment of Crouch Gait on a Patient-Specific Basis”. Role: PI.

e Institute of Translational Health Sciences (ITHS) Translational Research Scholars Program (TRSP) -
$10,000. “Musculoskeletal Adaptation Mechanisms in Healthy and Pathological Subjects”. Role: PI.

e Higher Education Research Council (HERC) fellowship provided by the Institute for STEM & Diversity
Initiatives to fund one undergraduate student (Jessica Carlson) to engage in research in the Computational
Biosciences Laboratory for the spring 2018 semester.

e Higher Education Research Council (HERC) fellowships provided by the Institute for STEM & Diversity
Initiatives to fund two undergraduate students (Carlee Miller, Nardos Ashenafi) to engage in research in
the Computational Biosciences Laboratory for the Spring 2017 semester.

e INBRE & WWAMI Fellowship to fund one undergraduate student (Carlee Miller) to engage in research
in the CBL during summer 2017.

e Idaho STEM Transition Trainee funding for one student (Colton Brodock) to participate in research
during their transition summer from high school to freshman year during summer 2017.

e Louis Stokes Alliance for Minority Participation (LSAMP) funding for one undergraduate student (Olivia
Coca) to participate in a Summer Research Experience during summer 2017.

Teaching Activity

Teaching Experience

Instructor, ME 356, Intro to Solid Biomechanics, Boise State University, Spring 2017, Spring 2018.
7
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Developed and taught a 3-credit (3-0-3) undergraduate 300-level biomechanics course. This course can be broadly
divided into three areas: human motion, tissue mechanics, and artificial devices. The objectives of the course
focused on providing students with fundamental knowledge and skills to apply the principles of engineering
mechanics to the human body. The course culminated in a design project which students presented both orally and
through an in-depth written report.

Instructor, ME470 / ME 570, Finite Element Methods, Boise State University, Fall 2016, Fall 2017, Fall 2018.

Developed and taught a 3-credit (3-0-3) graduate/undergraduate level finite element methods course. This course
focused on three areas: understanding the theory of finite element formulation for truss, 2D continuum and 3D
continuum elements; implementation of theoretical knowledge for students to develop their own finite element
solver (Matlab); solve engineering problems using commercial software (Abaqus) and compare predictions from
the commercial solver with in-house developed Matlab solutions.

Internship Advisor, ME 493, Biomedical Research Internship, Boise State University, Fall 2017, Fall 2018.

Advisor to undergraduate students engaged in a 3-credit internship in the Computational Biosciences Lab.
Students perform a research study on a biomedical research project and present her/his work to the MBE
biomedical faculty and research students, and compile a writen report of her/his work.

Teaching Professional Development

Enrolled in Boise State’s Center for Teaching and Learning (CTL) “Ten Before Tenure” program and have
completed the following workshops:

Just-in-Time Teaching (attended 2/21/2018)

On the Job Training: Successful Student Mentoring (attended 1/25/2018)

Designing Effective Lectures (attended 10/18/2017)

Efficient and Effective Assessment Techniques (attended 10/14/2017)

“Managing” Time to Benefit Your Scholarship, Your Students, and Your Sanity (attended 08/31/2017)
An Introduction to Effective Course Design (attended 11/4/2016)

In spring 2018, the CTL staff performed a mid-term assessment (MAP) in my Solid Biomechanics course

(ME356)

Professional, Community and University Service

Reviewing and Moderating

Reviewer for  Journal of Biomechanics
Journal of Orthopaedic Research
Journal of Applied Biomechanics

8
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Medical Engineering & Physics

Computer Methods in Biomechanics and Biomedical Engineering
Clinical Biomechanics

Proceedings of the IMechE Part H: Journal of Engineering in Medicine
ASME Journal of Biomechanical Engineering

Computers in Biology and Medicine

Annals of Biomedical Engineering

Knee Surgery, Sports Traumatology, Arthroscopy

PLOS ONE

The Knee

Journal of Experimental Orthopaedics

Session Moderator for the Orthopaedic Research Society Annual Meeting, New Orleans, LA, March 2018
Session Moderator for the Orthopaedic Research Society Annual Meeting, San Diego, CA, March 2017

Session Moderator for the Orthopaedic Research Society Annual Meeting, Orlando, FL., March 2016

Reviewer of conference abstracts for the Orthopaedic Research Society Annual Meeting 2019, 2018, 2017, 2016,
2015

Ad-hoc reviewer for National Science Foundation (Research Initiation Awards track), February 2015

Reviewer on National Institutes of Health R15 panel, November 2013

University Committees

MBE Department Graduate Committee, Interim Chair, spring 2018 — current

This committee is responsible for program operations, policy, and student affairs associated with the Graduate
Program.

Computing PhD Admissions Committee, Member, fall 2017 — current

This committee evaluates applications submitted for admission to the Computing PhD program.

MBE Department Graduate Committee, Member, fall 2016 — current
This committee is responsible for program operations, policy, and student affairs associated with the Graduate
Program.

MBE Department Biomedical Committee, Member, fall 2016 — current

This committee is responsible for the fostering the growth of biomedical community, and specifically the
Biomedical Minor program, within the MBE department. This included organizing an annual informational
evening on biomedical engineering in fall 2016 and fall 2017 (Biomedical Engineering: Getting Involved)
presented by the MBE biomedical faculty and hosted by the Engineering and Innovation Living Learning
Community.

Thesis Committees

Advisor and thesis committee chair for Oliver Alvarez
9
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e MS ME, expected graduation fall 2018

Thesis committee member for Derek Nesbitt (Advisor: Trevor Lujan)
e MS ME, expected graduation fall 2018

Thesis committee member for Maddie Krentz (Advisor: Trevor Lujan)
e MS ME, graduated summer 2018

Thesis committee member for Nicolas Lobb (Advisor: Tyler Brown)
e MS Kinesiology, graduated spring 2018

Thesis committee member for Aural.ea Fain (Advisor: Tyler Brown)
e MS Kinesiology, graduated spring 2018

Thesis committee member for Katie Yocham (Advisor: David Estrada)
e MS ME, graduated fall 2017

Thesis committee member for Micah Sandusky (Advisor: Inanc Senocak)
e MS ME, graduated summer 2017

Community Qutreach

Spring 2018, National Biomechanics Day

Hosted 10 high school students from the Treasure Valley region at Boise State’s Center for Orthopaedic and
Biomechanics Research to learn about biomechanics through interactive lab experiences.

Spring 2017, National Biomechanics Day

Hosted 30 high school students from the Treasure Valley region at Boise State’s Center for Orthopaedic and
Biomechanics Research to learn about biomechanics through interactive lab experiences.
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Stephanie E. Greufe-Hall, PhD

Assistant Professor
Department of Kinesiology
Boise State University
Boise, ID
sehall@boisestate.edu

EDUCATION

2009-2013 University of Northern Colorado, Greeley, CO
Exercise Physiology, PhD.
Applied Statistics and Research Methods, Doctoral Minor

2004-2009 University of Northern Colorado, Greeley, CO
Exercise Physiology, MS

2000-2004 University of lowa, lowa City, 1A
Health Promotion, BA

ACADEMIC
EXPERIENCE

2018-Present
Assistant Professor
Kinesiology

Boise State University

2015-2018

Clinical Assistant Professor
Kinesiology

Boise State University

2009-2013

Instructor of Record/Teaching Assistant
Exercise Science

University of Northern Colorado

2012-2013

Graduate Assistant

McNair Scholars Program
University of Northern Colorado

2005-2006

Graduate Assistant — Internship Program
Exercise Science

University of Northern Colorado
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RESEARCH
EXPERIENCE

2013-2015

Postdoctoral Associate

Applied Physiology and Kinesiology
University of Florida

2009-2013

Research Laboratory Member

Rocky Mountain Cancer Rehabilitation Institute Animal
Laboratory University of Northern Colorado

2005-2006
Graduate Assistant

Rocky Mountain Cancer Rehabilitation Institute
University of Northern Colorado

GRADUATE
EXPERIENCE

2013-2015
Doctoral Student Mentor
University of Florida

2014
Graduate Student Research Symposium Judge
University of Florida

2010-2013
Graduate Course Instructor
University of Northern Colorado

TEACHING
EXPERIENCE

Cardiac Rehabilitation — Graduate and Undergraduate Level
Anatomical Kinesiology

Anatomical Kinesiology Laboratory

Exercise Physiology | & Il

Exercise Testing and Prescription Laboratory

Activities for Stress Management

COURSES
DEVELOPED

Inquiry-based Exercise Physiology Il Laboratory
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PUBLISHED
MANUSCRIPTS

Kavazis, A. N., Morton, A. B., Hall, S. E., & Smuder, A. J. (2017).
Effects of doxorubicin on cardiac muscle subsarcolemmal and
intermyofibrillar mitochondria. Mitochondrion, 34, 9-19.

Kwon, O. S., Smuder, A. J., Wiggs, M. P., Hall, S. E., Sollanek, K. J.,
Morton, A. B., ... & Powers, S. K. (2015). AT 1 receptor blocker losartan
protects against mechanical ventilation-induced diaphragmatic
dysfunction. Journal of Applied Physiology, 119(10), 1033-1041.

Gibson, N. M., Greufe, S. E., Hydock, D. S., and Hayward, R. (2013).
Doxorubicin-induced vascular dysfunction and its attenuation by
exercise preconditioning. Journal of Cardiovascular Pharmacology, 62,
355-360.

Hayward, R., Hydock, D., Gibson, N., Greufe, S., Bredahl, E., and
Parry, T. (2013). Tissue retention of doxorubicin and its effects on
cardiac, smooth, and skeletal muscle function. Journal of Physiology
and Biochemistry, 69, 177-187.

Wonders, K., Hydock, D., Greufe, S., Schneider, C., Hayward, R.
(2009) Endurance Exercise Training Preserves Cardiac Function in
Rats Receiving Doxorubicin and the HER-2 Inhibitor GW2974. Cancer
Chemotherapy and Pharmacology, 64, 1105-1113.

MANUSCRIPTS IN
REVIEW

Hall, S. E., Ahn, B., Smuder, A. J., Morton, A. B., Hinkley, J. M, Wiggs,
M. P., Sollanek, K. J., and Powers, S. K. (2018) The Renin-angiotensin
System Contributes to Ventilator-Induced Diaphragm Dysfunction.

MANUSCRIPTS IN
PREPARATION

Hall, S. E. and Hayward, R. Effect of endurance exercise on the
combination of streptozotocin-induced diabetes and doxorubicin.

Hall, S. E. and Hayward, R. Effects of calorie restriction and voluntary
exercise on doxorubicin-induced cardiac dysfunction.
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PROFESSIONAL
PRESENTIONS

Hall, S.E. Stretch Activation of Angiotensin Il Type 1 receptor
Contributes to Ventilation-induced Diaphragm Dysfunction.
Experimental Biology, 2015, Boston.

Hall, S. E. Potential Therapeutic Targets to Prevent Skeletal Muscle
Atrophy. Symposium title: Targeting Angiotensin Il to Prevent Skeletal
Muscle Atrophy. Southeast American College of Sports Medicine
Annual Meeting, 2015, Jacksonville.

Hall, S. E. Cardiovascular Adaptations to Endurance Exercise.
University of Florida, 2014, Gainesville.

Greufe, S., Gibson, N., Hydock, D., Schneider, C., and Hayward, R.
Combined Effects of Streptozotocin and Doxorubicin on Cardiac
Function in Rats. Experimental Biology Meeting, 2013, Boston.

Greufe, S., Gibson, N., Frank, A., Hydock, D., Schneider, C., and
Hayward, R. Calorie Restriction and Voluntary Exercise Extend Life
Span of Rats Treated with Doxorubicin. American College of Sports
Medicine Annual Meeting, 2013, Indianapolis.

Greufe, S., Gibson, N., Parry, T., Hydock, D., Schneider, C., and
Hayward, R. Effects of Calorie Restriction and Voluntary Exercise on
Doxorubicin-induced Cardiac Dysfunction. Thematic poster
presentation, National American College of Sports Medicine Annual
Meeting, San Francisco, 2012.

Greufe, S., Gibson, N., Parry, T., Hydock, D., Schneider, C., and
Hayward, R. Effects of Calorie Restriction and Voluntary Exercise on
Doxorubicin-induced Cardiac Dysfunction. Slide presentation, Rocky
Mountain American College of Sports Medicine Annual Meeting,
Colorado Springs, 2012.

Greufe, S., Cheng, H., Repka, C., Hayward, R., and Schneider, C. The
Effect of Cancer Stage on Physiological and Psychological Parameters

Following Supervised Exercise training. Poster presentation, American
College of Sports Medicine Annual Meeting, Denver, 2011.

Greufe, S., Cheng, H., Repka, C., Hayward, R., and Schneider, C. The
Effect of Cancer Stage on Physiological and Psychological Parameters
Following Supervised Exercise training. Slide presentation, University
of Northern Colorado Annual Research Day, Greeley, 2011.

Greufe, S., Wonders, K., Hydock, D., Schneider, C., and Hayward, R.
Effects of Exercise training on Cardiac Caspase Expression in Rats

Receiving Doxorubicin and GW2974. Poster presentation, American
College of Sports Medicine Annual Meeting, Baltimore, 2010.
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GRANTS

2018, NIH R03 Grant, $281,000, Protective Effects of Exercise in a
Transgenic Rat Model of Alzheimer’s Disease, Under Review.

2018, NIH R15 Grant, $297,760, Project title: Role of Renin-
Angiotensin System in Aging. Not Awarded

2018, NIH P20 Grant, Program title: Proteostasis in Aging,
$1,026,541 (my project total), Project title: Role of Renin-Angiotensin
System in Aging. Not Awarded

2018, Intramural Pilot Project Program, $20,000, Protective Effects of
Exercise in a Transgenic Rat Model of Alzheimer’s Disease, Awarded.

2017, Institute of Translational Health Sciences, KL2 Career Award,
$342,000, 2018 Cohort, Not Awarded

2017, Institute of Translational Health Sciences, Collaboration Grant,
$50,000, Effect of Exercise in a Transgenic Rat Model of Alzheimer’s
Disease. Not Awarded

2017, Institute of Translational Health Sciences, Catalyst Grant,
$5,000, Skeletal Muscle Mitochondrial Function and the Effect of
Exercise in Alzheimer’s Disease. Not Awarded

2017, Idaho Network of Biomedical Research Excellence, Pilot Project
Grant, $50,000, Skeletal muscle mitochondrial function and the effect
of exercise in Alzheimer’s disease. Not Awarded

2017, Institute of Translational Health Sciences, Scholars Grant,
$10,000, Role of BDNF in the Exercise-induced Improvements in Brain
Function. Not Awarded

2016, Institute of Translational Health Sciences, Collaboration Grant,
$50,000. Ventilator Induce Diaphragmatic Dysfunction Study. Not
Awarded

2012, Research Grant, $2,000, Frontiers of Science,
University of Northern Colorado. The effects of endurance exercise on
the combination of STZ-induced diabetes and doxorubicin. Funded

2010, Research Grant, $600, Graduate Student Association,
University of Northern Colorado. Effects of voluntary exercise and
calorie restriction on chronic doxorubicin treatment. Funded

2010, Research Grant, $523, Graduate Student Association,
University of Northern Colorado. The cardiac effects of voluntary
exercise and calorie restriction on doxorubicin-induced cardiotoxocity.
Funded

2009, Research Grant, $529, Graduate Student Association,
University of Northern Colorado. The effects of calorie restriction on
cardiac function in older animals following treatment with doxorubicin.
Funded
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SERVICE

2018-2021, Treasurer

American College of Sports Medicine Northwest Executive Board

2017-2018, Committee Chair
Department Strategic Planning Committee

2017-, Ad hoc reviewer
Journal of Kinesiology and Wellness

2016- , Ad hoc reviewer
Research Quarterly for Exercise and Sport

2014, Research Judge

Graduate Student Research Symposium
Health and Human Performance
University of Florida

2013, Research Judge

Longs Peak Science and Engineering Fair
Mathematics and Science Teaching Institute
College of Natural and Health Sciences
University of Northern Colorado

2012, Research Mentor

Frontiers of Science Institute

Mathematics and Science Teaching Institute
College of Natural and Health Sciences University
of Northern Colorado
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Benjamin C. Johnson

1910 University Dr., Boise, ID 83725
0(208) 867-7748 | M bcjohnson@boisestate.edu | @ Ben Johnson

Research Interests

« MIXED-SIGNAL IC DESIGN: ULTRA-LOW-POWER DESIGN, SENSOR INTERFACES,
IMAGERS

« NEUROSCIENCE INSTRUMENTATION: MICROELECTRODE ARRAYS, LAB-ON-A-CHIP
« MEDICAL DEVICES: NEUROMODULATION, DEEP BRAIN STIMULATION

* BIOELECTRONIC MEDICINE: IMPLANTABLE MICROSYSTEMS, PERIPHERAL NERVE
STIMULATORS

Education
Cornell University Ithaca, NY
PH.D. IN ELECTRICAL ENGINEERING Dec. 2013

+ Thesis Committee: Alyosha Molnar (Advisor), Thomas A. Cleland, and Amit Lal
« Dissertation: Optimized Circuitry for Sensor Interfaces in CMOS and in Brains

Cornell University Ithaca, NY
M.ENG. IN ELECTRICAL ENGINEERING May 2008
Oklahoma Christian University Oklahoma City, OK
B.S. IN ELECTRICAL ENGINEERING WITH HONORS May 2007

Research & Professional Experience

Boise State University Boise, ID
ASSISTANT PROFESSOR January 2018 - Present
Cortera Neurotechnologies, Inc. Berkeley, CA
DIRECTOR OF TECHNOLOGY March 2016 - Present
University of California, Berkeley Berkeley, CA
RESEARCH SCIENTIST April 2016 - December 2017
Cortera Neurotechnologies, Inc. Berkeley, CA
SENIOR HARDWARE ENGINEER June 2014 - Feb. 2016
Cornell University Ithaca, NY
POSTDOCTORAL RESEARCHER Jan. 2014 - May 2014
Cornell University Ithaca, NY
GRADUATE RESEARCHER May 2008 - Dec. 2013
Analog Circuit Works Sudbury, MA
DESIGN ENGINEER INTERN Jan. 2011 - May 2011
Martin Bionics/Orthocare Innovations Oklahoma City, OK
HARDWARE ENGINEER May 2006 - Aug. 2008
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Teaching Experience
Boise State University Boise, ID
ECE 497/597 BIOMEDICAL INSTRUMENTATION Fall 2018
ECE 411/511 CMOS ANALOG IC DESIGN Spring 2018
Cornell University Ithaca, NY
ECE 4740 DIGITAL VLSI DESIGN Spring 2013

Publications

JOURNAL PUBLICATIONS

2018

2017

2016

2015

2013

A.Zhou', B. C. Johnson', R. Muller, “Toward true closed-loop neuromodulation: artifact-free
recording during stimulation,” Current Opinion in Neurobiology, Vol. 50, June 2018, pp. 119-127.
1Joint authorship.

D. Piech', B. C. Johnson', K. Shen, M. M. Ghanbari, K. Y. Li, R. M. Neely, J. E. Kay, J. M. Carmena, M. M.
Maharbiz, R. Muller, “StimDust: A 2.2mm?3, precision wireless neural stimulator with ultrasonic power
and communication,” arXiv preprint arXiv:1807.07590, July 2018. 'Joint authorship.

A.Zhou', S. R. Santacruz', B. C. Johnson', G. Alexandrov, A. Moin, F. L. Burghardt, J. M. Rabaey, J. M.
Carmena, R. Muller, “WAND: A 128-channel, closed-loop, wireless artifact-free neuromodulation
device,” accepted for publication in Nature Biomedical Engineering July 2017. 'Joint authorship.

S.T. Peace, B.C. Johnson, G. Li, M.E. Kaiser, I. Fukunaga, A.T. Schaefer, A.C. Molnar, T.A. Cleland,
“Coherent olfactory bulb gamma oscillations arise from coupling independent columnar oscillators,”
bioRxiv 213827, Nov. 2017.

A.Zhou', S. R. Santacruz', B. C. Johnson', G. Alexandrov, A. Moin, F. L. Burghardt, J. M. Rabaey, J. M.
Carmena, R. Muller, “WAND: A 128-channel, closed-loop, wireless artifact-free neuromodulation
device,” arXiv preprint arXiv:1708.00556, Aug. 2017. ' Joint authorship.

S. Sivaramakrishnan', C. Lee', B. Johnson', A. Molnar, “A Polar Symmetric CMOS Image Sensor for
Rotation Invariant Measurement,” Sensors Journal, IEEE, vol. 16, no. 5, pp. 1190-1199, Mar. 2016. 'Joint
authorship. Sensors Journal Best Paper Award for 2017

C. Lee, B. Johnson, T. Jung, A. Molnar, “A 72 x 60 Angle-Sensitive SPAD Imaging Array for Lens-less
FLIM,” Sensors vol. 16, no. 9, pp. 1422, Sept. 2016.

C. Lee, B. Johnson, A. Molnar, “Angle Sensitive Single Photon Avalanche Diode,” Appl. Phys. Lett. 106,
June 2015.

B. Johnson, S. T. Peace, A. Wang, T. A. Cleland, A. Molnar, “A 768-Channel CMOS Microelectrode Array
with Angle Sensitive Pixels for Neuronal Recording,” Sensors Journal, IEEE, vol. 13, no. 9, pp.
3211-3218, Sept. 2013.

B. Johnson, A. Molnar, “An Orthogonal Current-Reuse Amplifier for Multi-Channel Sensing,” IEEE J.
Solid-State Circuits, vol. 48, no. 6, pp. 1487-1496, June 2013.

C. Andrews, L. Diamente, D. Yang, B. Johnson, A. Molnar, “A Wideband Receiver With Resonant
Multi-Phase LO and Current Reuse Harmonic Rejection Baseband,” IEEE J. Solid-State Circuits, vol. 48,
no. 5, pp. 1188-1198, May 2013.
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PEER-REVIEWED CONFERENCE PUBLICATIONS

2018

2017

2016

2014

2013

2012

20Mm

2010

Talks & Posters

B. C. Johnson, K. Shen, D. Piech, M. M. Ghanbari, K. Y. Liu, R. Neely, J. M. Carmena, M. M. Maharbiz, R.
Muller, “A 6.5mm? wireless ultrasonic implantable peripheral nerve stimulator with 82% peak
efficiency,” 2018 IEEE Custom Integrated Circuits Conference (CICC), Apr. 2018.

B. C. Johnson, S. Gambini, I. Izyumin, A. Moin, A. Zhou, S. Santacruz, J. Rabaey, J. Carmena, R. Muller,
“An Implantable 700uW 64-channel Neuromodulation IC for Simultaneous 70nV/rtHz Recording, 5mA
Stimulation, and Rapid Artifact Recovery,”2017 Symposium on VLSI Circuits, June 2017.

A. Moin, G. Alexandrov, B. C. Johnson, |. Izyumin, F. Burghardt, S. Pannu, E. Alon, R. Muller, J. Rabaey,
“Powering and Communication for OMNI: A Distributed and Modular Closed-Loop Neuromodulation
Device,” 2016 IEEE Engineering in Medicine and Biology Society Conference (EMBC), Aug. 2016.

C. Lee, B. Johnson, A. Molnar, “An On-chip 72x60 Angle-Sensitive Single Photon Image Sensor Array
for Lens-less Time-resolved 3-D Fluorescence Lifetime Imaging,” 2014 Symposium on VLSI Circuits, pp.
1-2, June 2014.

B. Johnson, S. T. Peace, T. A. Cleland, A. Molnar, “A 50um Pitch, 1120-Channel, 20kHz Frame Rate
Microelectrode Array for Slice Recording,” IEEE Biomedical Circuits and Systems Conference (BioCAS),
pp. 109-112, Nov. 2013.

C. Lee, B. Johnson, A. Molnar, “A Sub-threshold Voltage Ladder Rectifier for Orthogonal Current-reuse
Neural Amplifier,” IEEE Biomedical Circuits and Systems Conference (BioCAS), pp. 358-361, Nov. 2013.

B. Johnson', C. Lee', S. Sivaramakrishnan', A. Molnar, “A High-Speed Polar-Symmetric Imager for
Contact-less, Real-time Readout and Calibration of Rotational Inertial Sensors,” Sensors, 2013 IEEE,
pp. 1-4, Nov. 2013. 'Joint authorship.

C. Andrews, L. Diamente, B. Johnson, A. Molnar, “A <12mW, 0.7-3.2GHz Receiver With Resonant
Multi-Phase LO and Current Reuse Harmonic Rejection Baseband,” Radio Frequency Integrated
Circuits Symposium (RFIC), 2012 IEEE, pp. 43-46, June 2012.

B. Johnson, S. T. Peace, T. A. Cleland, A. Molnar, “A Scalable CMOS Sensory Array for Neuronal
Recording and Imaging,” Sensors, 2011 IEEE, pp. 924-927, Oct. 2011.

B. Johnson, D. DeTomaso, A. Molnar, “A Low-Power Orthogonal Current-Reuse Amplifier for Parallel
Sensing Applications,” IEEE European Solid-State Circuits Conference (ESSCIRC), pp. 318-321, Sept.
2010.

DBS: Placement & Neuromonitoring
INVITED TALK, HOPE CONFERENCE, NORTHWEST PARKINSON’S FOUNDATION

Bioelectronic Medicine and StimDust: A Miniaturized Wireless Peripheral

Nerve Stimulator

INVITED TALK, MECHANICAL ENGINEERING SEMINAR, BOISE STATE UNIVERSITY

StimDust: An Ultrasonically Powered Neural Stimulator with Temporally

Precise Waveform Control

POSTER, SOCIETY FOR NEUROSCIENCE

AURSA0 18

BENJAMIN C. JOHNSON -

CURRICULUM VITAE

Boise, ID
June 2018

Boise, ID
Feb. 2018

Washington, D.C.
Nov. 2017
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OMNI: A Wireless, 128-channel Closed-Loop Neuromodulation Device
POSTER, SOCIETY FOR NEUROSCIENCE

Advances in Bioelectronic Medicine
INVITED TALK, ELECTRICAL AND COMPUTER ENGINEERING SEMINAR, BOISE STATE
UNIVERSITY

OMNI: A Distributed and Modular Device for Wireless Neural Recording and
Closed-Loop Neuromodulation
POSTER, SOCIETY FOR NEUROSCIENCE

StimDust: An Ultrasound-powered Wireless Peripheral Nerve Stimulator
POSTER, BERKELEY WIRELESS RESEARCH CENTER RETREAT

OMNI: A Distributed, Modular, Closed-Loop Neuromodulation Device for
the Treatment of Neuropsychiatric Disorders
POSTER, BERKELEY WIRELESS RESEARCH CENTER RETREAT

GABA(a) receptor independent gamma oscillations in olfactory bulb slices
POSTER, SOCIETY FOR NEUROSCIENCE

Integrated Circuits for Neural Interfaces
INVITED TALK TO ELECTRON DEVICE SOCIETY, CORNELL UNIVERSITY

Persistent gamma oscillations in olfactory bulb slices
POSTER, SOCIETY FOR NEUROSCIENCE

Peer Reviewing

Attachment 1

Washington, D.C.
Nov. 2017

Boise, ID
Feb. 2017

San Diego, CA
Nov. 2016

Berkeley, CA
Nov. 2016
Berkeley, CA
Nov. 2016

San Diego, CA
Nov. 2013

Ithaca, NY
Oct. 2012

Washington, D.C.
Nov. 2011

IEEE Journal of Solid State Circuits

IEEE Sensors Journal

Transactions on Circuits and Systems-|

Transactions on Biomedical Circuits and Systems

Journal of Emerging and Selected Topics in Circuits and Systems
International Symposium on Circuits and Systems

Custom Integrated Circuits Conference

Symposium on VLSI Circuits

Service & Outreach

+ Boise State SAGE Scholars Program faculty mentor, Fall 2018 - Spring 2019.
« Hope Conference, Northwest Parkinson’s Foundation, June 22™¢,2018.
« Boise State Engineering and Science Festival (STEM Exploration Day), Feb. 374, 2018.
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Curriculum Vitae—Research
Cheryl L. Jorcyk, Ph.D.
Department of Biological Sciences
Boise State University

Business Address:

Boise State University
Department of Biological Sciences

Office: (208) 426-4287
E-mail: cjorcyk@boisestate.edu

Science Building, Room 227

1910 University Drive
Boise, ID 83725-1515

Education:

1984-1991

1979-1983

Lab: (208) 426-4805
Fax: (208) 426-1040

Doctor of Philosophy (Biology), The Johns Hopkins University, Baltimore, MD

Bachelor of Science (Biology), Pennsylvania State University, State College, PA

Awards and Societies:

2014-present
2014-present
2014-present

2014 present

2013-present
2013-present
2012
2011
2011-present
2008
1998-present
1998-present

Associate Director of Sigma Xi Pacific Division

Board Member of Expedition Inspiration (Breast Cancer Research Foundation)
Executive Council of the American Association for the Advancement of Science (AAAS)
Pacific Division

Conference Organizer for the Idaho Academy of Sciences and Engineering (IASE)
Annual Symposium, March 19-21, 2015, Boise, ID.

Executive Council of the Idaho Academy of Sciences and Engineering
International Cytokine Society, Member

Golden Apple Award, Boise State University

Women of the Year Honoree, Idaho Business Review

Metastasis Research Society, Member

Educator Award, Health Care Heroes

American Association for Cancer Research, Active Member

American Association for the Advancement of Science, Member

1998-2009 Sigma Xi Scientific Research Society, Boise State University Chapter, Full Member

1998-present  Idaho Academy of Science, Member

1995-1997 American Association for Cancer Research, Associate Member

1992-1997 Intramural Research Training Award, Postdoctoral Fellowship, NIH

1982-1983 The Hammond Biological Scholarship and Award

Grant Review Panels:

2018 NIH R21/R03 NCI Clinical and Translational Exploratory/Developmental Studies (R21)/
NCI Small Grants Program for Cancer Research (NCI Omnibus R03 Special Emphasis Panel

2018 NIH P01 Program Project Review III ZCA1 RPRB-6 (01) Panel

2016 Nevada NIH INBRE DRP Review Panel

2015-present
2014

IRSA

NIH/F09B Oncological Sciences Review Panel
Department of Defense (DoD), Tobacco-Related Disease Research Program (TRDRP),
Career Development: Biological Systems Study Section
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2008

2008
2007-2010

2006-2007
2006
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California Breast Cancer Research Program (CBCRP), Clinical, Prevention, &Biological
Sciences Study Section

Department of Defense (DoD), Congressionally Directed Medical Research Program
(CDMRP) Breast Cancer Pathobiology-2 Panel.

California Tobacco-Related Disease Research Program (TRDRP), Cancer Study Section.
Department of Defense (DoD), Congressionally Directed Medical Research Program
(CDMRP) Breast Cancer Immunology/Endocrinology Panel.

NIH, CSR, Challenge Grant Program, Bioengineering Sciences and Technologies Panel.
Department of Defense (DoD), Congressionally Directed Medical Research Program
(CDMRP) Prostate Cancer Immunology Panel.

Department of Defense (DoD), Congressionally Directed Medical Research Program
(CDMRP) Prostate Cancer Pathology Panel. Ad-hoc Reviewer.

California Breast Cancer Research Program (CBCRP), Pathology Study Section.

Cancer Research UK. Ad-hoc Reviewer.

Veterans Administration (VA) Merit Grant Program. Ad-hoc Reviewer.

Patents and Patent Disclosures:

2014

2013

2013

2009

Boise State University Patent Application “Oncostatin M (OSM) antagonists for
preventing cancer metastasis and IL-6 related disorders”. 14478175 9/5/14.

Boise State University Provisional Patent Application “Inhibition of oncostatin M (OSM)
with small molecule inhibitors for breast cancer intervention”. 083956-0025 12/12/2013.
Boise State University Provisional Patent Application “Inhibition of oncostatin M (OSM)
with small molecule inhibitors for prostate cancer intervention”. 083956-0033
12/12/2013.

Boise State University Invention Disclosure “Simple Agarose Gel for Analyzing

RNA Quality”. BSTU.006P 10/14/20009.

Professional Experience:

2016-present

2011-present

2010-present

2007-2010

2003-2011

2001-2009

1998-present

IRSA

Director, Clinical/Translational Research, Boise State University, Boise, ID. This position is
situation in the Office of Research and Economic Development and was announced 3-28-16.

Full Professor, Department of Biological Sciences, Boise State University, Boise, ID.
Determination of the role of the cytokine oncostatin M in tumor progression and metastasis.

Affiliate Associate Professor, Department of Microbiology, Molecular Biology, and
Biochemistry (currently being reorganized), College of Agriculture and Life Sciences,
University of Idaho, Moscow, ID.

Director of Undergraduate Studies, Department of Biological Sciences, Boise State University,
Boise, ID.

Associate Professor, Department of Biological Sciences, Boise State University, Boise, ID.
Determination of the role of the cytokine oncostatin M in tumor progression and metastasis.

Affiliate Member, Chronic Illness Research Center (formally called the Cancer
Prevention and Research Center, Washington State University, Pullman, WA.

Affiliate Member, Cancer Research Section, Mountain States Tumor and Medical
Research Institute (MSTMRI), Boise, ID.
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1999-2003 Project Director, J.A. & Kathryn Albertson Foundation grant. Student Research

Fellowships and Hands-On Science Education Reform for Vallivue and Kuna School
Districts.

1997-2003 Assistant Professor, Department of Biology, Boise State University, Boise, ID.

1995

1994

Elucidation of molecular mechanisms involved in tumor progression utilizing mouse
prostate and mammary cell lines.

Instructor, Frederick Community College, Frederick, MD.
Lecturer for a Nutrition class; involved the complete organization and teaching of this
course.

Instructor, Frederick Community College, Frederick, MD
Lecturer and Laboratory Instructor for Introductory Biology; consisted of two 75-minute
lectures and one three-hour lab section per week.

1992-1997 Postdoctoral Fellow with Dr. Jeffrey E. Green, Laboratory of Molecular Oncology,

NCI, NIH, Frederick, MD. Studying prostate cancer and tumor progression by the
establishment of cell lines from transgenic mice expressing SV40 large T-antigen.
Utilizing the transgenic mice as a model for immunotherapy treatment of prostate and
mammary cancers. Studying the function of the cellular oncogene, Ets-1, by utilizing 1)
homologous recombination in ES cells to produce mice lacking a functional Ets-1 protein;
2) mice producing transgenic ETS proteins.

1985-1991 Doctoral Student with Dr. Takis Papas, mentored by Dr. Denise Watson at NCI-Frederick,

The Johns Hopkins University, Baltimore, MD. Doctoral Dissertation: “The Human Ets/
Gene: Genomic Structure, Promoter Characterization and Alternative Splicing.”

Publications: (Over 55 publications total)

1.

IRSA

Lautenberger, J. A., Seth, A., Jorcyk, C. and Papas, T. S.: Useful modifications of the Escherichia
coli expression plasmid pJL6. Gene Anal. Tech. 1: 63-66, 1984.

Samuel, K. P., Lautenberger, J. A., Jorcyk, C. L., Josephs, S., Wong-Staal, F. and Papas, T. S.:
Diagnostic potential for human malignancies of bacterially produced HTLV-I envelope protein.
Science 226: 1094-1097, 1984.

Sisk, W. P., Chirikjian, J. G., Lautenberger, J. A., Jorcyk, C., Papas, T. S., Berman, M. L.,
Zagursky, R. and Court, D. L.: A plasmid vector for cloning and expression of gene segments:
expression of an HTLV-I envelope gene segment. Gene 48: 183-193, 1986.

Schweinfest, C. W., Jorcyk, C. L., Fujiwara, S. and Papas, T. S.: A heat shock inducible eukaryotic
expression vector. Gene 71: 207-210, 1988.

Koizumi, S., Fisher, R. J., Fujiwara, S., Jorcyk, C. L., Bhat, N. K., Seth, A. and Papas, T. S.:
Isoforms of the human ets-1 protein: Generation by alternative splicing and differential
phosphorylation. Oncogene 5: 675-681, 1990.

Schweinfest, C. W., Jorcyk, C. L. and Papas, T. S.: Efficient inducible expression of HIV-1 tat
c¢DNA in transfected T-cells. In Streilein, J.W., Ahmad, F., Bialy, H., Black, S., Blomberg, B.,
Chin, Y.H., Lopez, D., Malek, T., Podack, E.R., Rabin, M.B., Stein-Streilein, J., Van Brunt, J. and
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11.

12.

13.

14.

15.

16.

17.
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Whelan, W.J. (Eds.): Advances in Gene Technology: The Molecular Biology of Immune Diseases
and the Immune Response, Oxford, IRL Press, 1990, p. 31.

Papas, T. S., Blair, D. G., Watson, D. K., Yuan, C. C., Ruscetti, S. K., Fujiwara, S., Seth, A. K.,
Fisher, R. J., Bhat, N. K., Mavrothalassitis, G., Koizumi, S., Jorcyk, C. L., Schweinfest, C. W. and
Ascione, R.: The ETS family of genes: Structural analysis, gene projects, and involvement in
neoplasia and other pathologies. In Patterson, D. and Epstein, C.J. (Eds.): Molecular Genetics of
Chromosome 21 and Down Syndrome. New York, Wiley-Liss, 1990, pp. 137-168.

Papas, T. S., Watson, D. K., Sacchi, N., Fujiwara, S., Seth, A. K., Fisher, R. J., Bhat, N. K.,
Mavrothalassitis, G., Koizumi, S., Jorcyk, C. L., Schweinfest, C. W., Kottaridis, S. D. and Ascione,
R.: The ETS family of genes in leukemia and Down syndrome. Am. J. Med. Genet. (Suppl.) 7:
251-261, 1990.

Watson, D. K., Mavrothalassitis, G. J., Jorcyk, C. L., Smyth, F. E. and Papas, T. S.: Molecular
organization and differential polyadenylation sites of the human ETS2 gene. Oncogene 5: 1521-
1527, 1990.

Papas, T. S., Blair, D. G., Watson, D. K., Yuan, C.-C., Ruscetti, S. K., Fujiwara, S., Seth, A. K.,
Fisher, R. J., Bhat, N. K., Mavrothalassitis, G., Koizumi, S., Jorcyk, C. L., Schweinfest, C. W. and
Ascione, R.: The ETS family of genes: Structural analysis, gene products, and involvement in
neoplasia and other pathologies. Prog. Clin. Biol. Res. 360: 137-168, 1990.

Jorcyk, C. L., Watson, D. K., Mavrothalassitis, G. J. and Papas, T. S.: The human ETS1 gene:
Genomic structure, promoter characterization and alternative splicing. Oncogene 6: 523-534,
1991.

Jorcyk, C. L., Watson, D. K., Mavrothalassitis, G. J. and Papas, T. S.: Regulation and processing
of the human ETS1 gene. Miami Short Rep. 1: 78, 1991.

Shibata, M.-A., Maroulakou, 1. G., Jorcyk, C. L., Gold, L. G., Ward, J. M. and Green, J. E.: p53-
inde