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Education

PhD, University of Utah Salt Lake City, UT August 2014
e Bioengineering: Biomechanics Track
e Dissertation: Identifying parameters from the bioheat transfer equation using magnetic resonance-
guided focused ultrasound (MRgFUS)
e 4.00/4.00 Cumulative GPA

BS, Brigham Young University Provo, UT April 2009
e Mechanical Engineering
e 3.85/4.00 Cumulative GPA

Research Experience

Assistant Professor Provo, UT November 2021-Present
Brigham Young University
o Establishing research in MRgFUS for characterizing temperature-dependent fat tissue properties
e Beginning collaboration with Sandia National Laboratories in reduced order modelling of heat

transfer problems
¢ Investigating the role of water content and stress in dancers with Achilles tendinopathy
R&D S&E, Senior Computer Scientist Albuquerque, NM January 2018-October 2021

Sandia National Laboratories, Managers: Roy Hogan, Shawn Burns, Leslie Phinney
e Support system- and component-level safety and reliability evaluations through computational
simulations of fire environments.
e Develop modeling capability for combined mechanical-thermal accident environments.
e Implement and evaluate two-phase porous media model of aeroshell pyrolysis in abnormal thermal
environments.
Postdoctoral Research Associate Salt Lake City, UT August 2014-December 2017
University of Utah, Advisers: Allison Payne and Dennis Parker
e Developed unique ex vivo perfused tissue model for studying the effects of uterine fibroid tissue
properties on MRgFUS thermal therapy outcomes.
e Developed novel technique for quantifying blood flow effects on MRgFUS therapies.
e Developed technique for simultaneous determination of thermal diffusivity and Pennes perfusion

using MRgFUS.
e Characterized MR, acoustic, and thermal properties of uterine fibroids pertinent to MRgFUS.
Graduate Research Assistant Salt Lake City, UT August 2009-August 2014

University of Utah, Advisers: Douglas Christensen and Robert Roemer
e Created four MATLAB graphical user interfaces (GUI) for thermal therapy cancer treatments.
Improved estimations of MRgFUS SAR by up to 90% when compared with traditional method.
Developed technique with improved precision in MRgFUS thermal diffusivity estimation.
Established MR sampling characteristics for accurate SAR and thermal diffusivity estimation.
Worote user manuals for measuring tissue specific heat capacity via digital scanning calorimeter and
for quantifying ultrasound transducer power output via radiation force balance.
Research Assistant Provo, UT May 2008-April 2009
Brigham Young University, Adviser: Matthew Jones
e Derived and coded in Maple 3D transient analytical heat transfer solutions to friction stir welding.
e Validated analytical solution with experimental thermocouple temperature measurements.

Grants

Focused Ultrasound Surgery Foundation Research Awards Program 2019-2020
e Pre-clinical Grant: $94,365
o Title: Convective skin-cooling device for use with existing MRgFUS systems to prevent skin
burns
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e Role: Author
National Institutes of Health, NICHD 2015-2017
e F32 Kirschstein-NRSA Postdoctoral Fellowship
e Title: The role of T2 and blood flow properties in MRgFUS treatments of uterine fibroids
e Role: Principal Investigator

University of Utah, Vice President for Research 2015-2016
e Funding Incentive Seed Grant
e Title: The role of T2 and blood flow properties in magnetic resonance-guided focused ultrasound
treatments of uterine fibroids
e Role: Co-Investigator

Awards
e Sandia National Laboratories Employee Recognition Award 2021
e F32 Kirschstein-NRSA Postdoctoral Fellowship, National Institutes of Health 2015-2017
e Outstanding Trainee Presentation Award, 28"™ Annual UCAIR Symposium 2017
e Higher Education Teaching Specialist, University of Utah 2017
* Young Investigator Award, Focused Ultrasound Foundation 2014
e New Investigator Travel Award, Society for Thermal Medicine 2014
e Mechanical Engineering Department Scholarship, Brigham Young University 2008
e Robert C. Byrd Honors Scholarship, Utah State Office of Education 2001-2007
e Gordon B. Hinckley Presidential Scholarship, Brigham Young University 2001-2007
e National Merit Scholarship, Brigham Young University 2001-2007
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Mentoring Experience

Undergraduate Student Advisor Provo, UT January 2022-Present
Brigham Young University
e Training and supervising undergraduate students on instrumenting lab equipment and learning
computational tools for MRgFUS research.

Undergraduate Student Advisor Salt Lake City, UT September 2016-December 2017
University of Utah
e Trained and supervised undergraduate student on through-transmission and radiation force balance
techniques for determining tissue acoustic properties.

Graduate Student Advisor Salt Lake City, UT August 2014-December 2017
University of Utah
e Mentored and advised three graduate students in weekly group meetings and individual
consultations regarding thermal modeling, tissue property measurements, MR temperature data
analysis, and individual development plans.

Summer Intern Adviser Salt Lake City, UT June 2015-August 2016
University of Utah, Tsinghua University
e Mentored high school student intern in establishing protocol for acoustic tissue property
characterization using through-transmission technique.
Mentored foreign student intern in developing MATLAB GUISs, using analytical methods for
property estimation, and writing technical scientific papers.

Senior Design Project Co-Adviser Salt Lake City, UT August 2013-May 2015
University of Utah: MeEn 4000 & BioEn 4200
e Team 1: Design of a skin cooling system for breast cancer MRgFUS treatments.
e Team 2: Development of a dynamic tissue substitute that mimics human blood flow.
e Team 3: Validation of isotropic tissue thermal conductivity for MRgFUS applications.

Teaching Experience

Instructor Provo, UT January 2022-April 2022
Brigham Young University: MeEn 321- Thermodynamics
e Instructed 37 students on introductory principles and analysis of thermodynamic systems.

Guest Lecturer Salt Lake City, UT March 2014, April 2016, March 2017
University of Utah: MeEn 6960- Special Topics: Bioheat Transfer
e  Guided an 80-minute discussion on deriving a general bioheat transfer equation for thermal therapy
applications from basic conservation of energy principles.
e Presented an 80-minute lecture on analytical solutions and validation studies of the Pennes bioheat
transfer equation.

Lecturer Salt Lake City, UT March 2016, February 2017
University of Utah: BioEn 5602- Introduction to Bioimaging
e Developed and taught a two-week module on ultrasound physics, diagnostic and therapeutic
ultrasound applications including three 80-minute lectures and a two-hour lab.

Co-instructor Salt Lake City, UT August 2016-December 2016
University of Utah: BioEn 5480 & ECEn 5480- Ultrasound
e Developed material and delivered lectures covering half the semester on therapeutic ultrasound,
FDA regulations, and ultrasound safety.

e Developed and supervised three labs covering clinical diagnostic ultrasound, therapeutic focused
ultrasound, and characterization of acoustic tissue properties.

Teaching Assistant Salt Lake City, UT January 2013-May 2013
University of Utah: MeEn 2510- Intro Energy Sys Des 11
e Developed and administered biweekly in-class TurningPoint clicker quizzes.
e Developed and implemented grading rubrics for all homework assignments and exams.
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o Tutored 90 students on principles of thermodynamics during lectures and regular office hours.

Math Tutor Draper, UT September 2010-May 2012
Mathnasium: The Math Learning Center
e Deepened students’ understanding of mathematical concepts ranging from counting to calculus.

Teaching Assistant Provo, UT January 2008-April 2008
Brigham Young University: ME 335- Dynamic System Modeling
e Tutored 49 students in modeling and analyzing the dynamics of mechanical systems.

Professional Service

Peer-review of Manuscripts

e Physics in Medicine and Biology 2022
e ASME Journal of Thermal Science and Engineering Applications 2019
e International Journal of Hyperthermia 2016-2018
e Journal of Magnetic Resonance Imaging 2014-2017
e Medical Physics 2016
e Journal of Thermal Biology 2016
e International Journal for Computer Assisted Radiology and Surgery 2013

Professional Memberships

e Phi Kappa Phi
e Biomedical Engineering Society
e Society for Thermal Medicine



