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Education and Training

The University of Washington, Seattle, 2020 – 2025
Doctor of Philosophy in Chemical Engineering
Date of completion: 7/28/25
GPA: 3.7 / 4.0

Politecnico di Milano (Milan Polytechnic University), 2019 – 2020
Department: Chemical and Materials Engineering “Giulio Natta”
Fulbright Research Fellow
Fellowship Advisor: Dr. Filippo Rossi (filippo.rossi@polimi.it)

Purdue University, 2015 – 2019
B.S. – Chemical Engineering
Concentration: Energy and the Environment
GPA: 3.8 / 4.0
Undergraduate Research Advisor: Dr. You-Yeon Won (yywon@purdue.edu)

Professional Experience

Graduate Research Assistant, Ph.D. Candidate, Advisor: Dr. Elizabeth Nance	                         01/2021 – 2025
Department of Chemical Engineering, University of Washington

· Thesis work: development of pre-clinical models of brain injury to probe the effects of metabolic disruption on injury outcomes
· Relevant techniques: confocal and epifluorescence microscopy of living and fixed nanoparticles and cells, nanoparticle surface chemistry and characterization, tissue culturing, immunohistochemistry, nucleic acid and organelle isolation from tissues, RT-qPCR, molecular biology assays
· Formal mentorship of four undergraduate student researchers with unique projects and lived experiences, specifically helping adapt wet lab and benchtop procedures in a cost-effective manner (< $200 total) for a disabled researcher with hand tremors and limited mobility, who has since become fully independent 

Fulbright Research Fellow, Advisor: Dr. Filippo Rossi		                                                  09/2019 – 06/2020
Department of Chemical and Materials Engineering “Giulio Natta”, Politecnico di Milano

· Research project: biologically-derived hydrogels for controlled drug delivery using micro-robot platforms
· Conducted literature reviews on suitable biopolymer candidates for controlled hydrogel release, as well as fabrication and tethering strategies to microscale delivery vehicles, optimized layer-by-layer (LbL) assembly of alginate-chitosan composite gels to balance structural integrity and drug loading, leading to published work
· Relevant techniques: hydrogel formulation and drug loading, in vitro release assays, FTIR 
· Participated fully in Italian language for safety trainings, day-to-day work, and research communication
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Undergraduate Student Researcher, Advisor: Dr. You-Yeon Won	                                   08/2018 – 08/2019
Department of Chemical Engineering, Purdue University

· Research project: investigate the effects of micelle formulation parameters on air-water interfacial behavior as a surrogate for alveolar surface tension therapy in acute respiratory distress
· Relevant techniques: nanoprecipitation formulation of block-copolymer micelles, characterization using dynamic light scattering, surface tension measurements using Langmuir trough, and Brewster-angle microscopy
· Performed independent studies on the impact of formulation parameters on interfacial behavior, generating data that contributed to NSF funding

Technical Services & Manufacturing Sciences Intern			                      06/2018 – 08/2018
Eli Lilly Suzhou, Suzhou, China
· Developed and piloted a sampling study for quality control of empty insulin cartridges arriving from an external vendor
· Utilized process data from autoclave operations to model autoclave processes and explore energy-saving strategies for smaller-load sterilizations
· Cross-cultural communication and exchange: used Mandarin language skills to effectively train colleagues on sampling protocols for cartridge QC study; led one-day workshop on strategies for improving comprehension for English as a second language

Exchange Undergraduate Student Researcher, Advisor: Dr. Minhua Shao	                      02/2018 – 06/2018
Department of Chemical and Biological Engineering, Hong Kong University of Science and Technology

· Project: single-atom catalysis from earth-abundant metals for low-temperature fuel cell operation
· Technical skills: cyclic voltammetry and electrochemical characterizations
· Presented research to department faculty for credit at the end of the term

Engineering Intern, City of South Bend Indiana					      Summer 2017, 2019
Department of Public Works, Division of Engineering
Advisors: Dr. Kara Boyles and Sue-Ellen Doudrick, M.S.

· Projects: traffic volume mapping before and after construction projects, video analysis of sewer structural integrities, hydrologic mapping of watersheds to avoid pipe overflows and allocate preventative funding to the public in need
· Skills: Geographic Information Systems (GIS), hydrologic mapping and HEC-HMS software
· Invited back for second summer with raise following first internship

Honors, Awards, Certifications

2025	Schmidt Foundation Postdoctoral Research Fellowship, UW Internal Nominee
2021	McCarthy Award for Excellence in Graduate Student Teaching, Chemical Engineering Department, University of Washington
2020	Catherine and Scott C. Roberts Distinguished Endowed Graduate Fellowship in Chemical Engineering, University of Washington
2019		Fulbright Study/Research Awardee to Italy
2017		Tau Beta Pi Engineering Honors Society, Inducted
2017		Omega Chi Epsilon Chemical Engineering Honors Society, Inducted
2015 – 2019	Purdue University Semester Honors (> 3.5 semester GPA, 6/8 Semesters) and Dean’s List (8/8 Semesters)
2013		Indiana High School Tennis State Championships, 4th Place

Publications 
*Underlined denotes first authorship

1. Butler, B., Schimek, N., McKenna, M., and Nance, E. (2025). Quantifications of perturbations in diffusion data from multiple-particle tracking in biologically mimetic systems (in preparation).
2. Guironnet, D., Espinoza Marzal, R., Nance, E., Pfaendtner, J., Wiegand, K., Butler, B., Balistreri, G., and Ramanan, S. (2025) Engineering macromolecules with tunable mechanical and biophysical properties for cell-specific brain delivery (in preparation).
3. Butler, B., Bennett, K., Brandon, O.C., Kimerling, J., Schimek, N., Magoon, M., Boyle, M.P. and Nance, E. (2025). Rotenone increases susceptibility to secondary oxygen-glucose deprivation injury. Trends neurosci (in submission).
4. Butler, B., Renney, M., Bennett, K., Charpentier, G., & Nance, E. (2024). A rotenone organotypic whole hemisphere brain slice model of mitochondrial abnormalities in the neonatal brain.  J Biol Eng, (2024). 
5. Filteau, J. R., Butler, B., Schimek, N., & Nance, E. (2022). Nano-based probes for the brain extracellular environment. In Engineering biomaterials for Neural Applications (1st ed., Vol. 1). textbook, SPRINGER INTERNATIONAL PU.
6. McKenna, M., Filteau, J., Butler, B., Schimek, N., Sluis, K., Chungyon, M. & Nance, E. Organotypic whole hemisphere brain slice models to study the effects of donor age and oxygen- glucose-deprivation on the extracellular properties of cortical and striatal tissue. J Biol Eng 16, (2022).
7. Bernasconi, R., Pizzetti, F., Rossetti, A., Butler, B., Levi, M., Pané, S., Rossi, F. & Magagnini, L. Layer-by-Layer Fabrication of Hydrogel Microsystems for Controlled Drug Delivery From Untethered Microrobots. Frontiers in Bioengineering and   Biotechnology   9, (2021).

Invited Talks and Oral Presentations
*Presenting author(s)

1. *Butler, B., Charpentier, G., Bennet, K., Renney, M., & Nance, E. (2024). An organotypic whole hemisphere slice model of mitochondrial abnormalities in the neonatal brain. AIChE Annual Meeting; San Diego, California; October 2024. Engineered Biomimetic Tissue Models III: Microenvironmental Control for Biomimetic Models.
2. *Butler, B., Charpentier, G., Bennet, K., Renney, M., & Nance, E. (2023). Rotenone exposure in organotypic whole-hemisphere brain slices to model mitochondrial abnormality in the neonatal brain. BMES Annual Meeting; Seattle, Washington; October 2023. Neural Disease and Injury: Modeling and Therapeutics Track
3. *Butler, B., Charpentier, G., Bennet, K., Renney, M., & Nance, E. (2022). Probing Brain Structure-Function Relationships Using Organotypic Whole-Hemisphere Slice Models and Multiple Particle Tracking Technology. AIChE Annual Meeting; Phoenix, Arizona; November 2022. Nanotechnology approaches to diagnostics, implants, templating and assembly

Poster Presentations
*Presenting author(s)

1. *Butler, B., Charpentier, G., Bennet, K., Renney, M., & Nance, E. (2024). A rotenone organotypic whole-hemisphere brain slice model of mitochondrial abnormalities in the neonatal brain. University of Washington Chemical Engineering Graduate Student Symposium Poster Session
2. *Butler, B., *Floryanzia, F., & *Jin, Zheyu (Ruby). Ex-vivo platforms for screening nanotherapeutic transport and efficacy in the brain. University of Washington Chemical Engineering Graduate Student Recruitment Poster Session
3. *Butler, B., Charpentier, G., Bennet, K., Renney, M., & Nance, E. (2022). Probing brain microstructural remodeling using nanotechnology in stimuli-responsive organotypic whole-hemisphere slice models and parallel hydrogel systems. University of Washington Chemical Engineering Graduate Symposium Student Poster Session
4. Butler, B., *Filteau, J., McKenna, M., & Nance, E. (2021). Cell-cell interactions and extracellular matrix structure in tissue models of acute and chronic brain disease/injury. University of Washington Chemical Engineering Graduate Student Symposium Poster Session

Teaching Experience

Spring 2024	University of Washington, Department of Chemical Engineering, Teaching Assistant for Material and Energy Balances
Spring 2022	University of Washington, Department of Chemical Engineering, Teaching Assistant for Material and Energy Balances
Spring 2021	University of Washington, Department of Chemical Engineering, Teaching Assistant for Material and Energy Balances, McCarthy Award for Excellence in Graduate Student Teaching Award Recipient
Spring 2017, 2018	Purdue University, College of Engineering, Teaching Assistant for Introductory Engineering Programming Course ENGR 132; Advisor: Dr. Michele Strutz

Service

Spring 2024	Volunteer; UW College of Engineering, Discovery Days
Spring 2022 – 2024	Volunteer; Women in Chemical Engineering; Introduce a Girl Outreach Series
Spring 2021 – 2023	Representative; ACES; Chemical Engineering Graduate Student Recruitment
Autumn 2021	Co-chair and organizer; Association of Chemical Engineering Graduate Students (ACES) Graduate Student Symposium; Department of Chemical Engineering, University of Washington
2018 – 2019	Tau Beta Pi Honors Society Purdue Chapter, Internal Affairs Chair
2017 – 2019	Omega Chi Epsilon Purdue Chapter, Tutoring Chair

Formal Mentorship Experience

1. Jay Kimerling, Chemical Engineering B.S. (Expected 06/2027)	10/2024 – Present
2. Kristin Bennett, Chemical Engineering (Expected 06/2025)	01/2022 – Present
3. Malcolm Renney, Chemical Engineering B.S. (06/2024)	01/2022 – 06/2024
4. Gisele Charpentier, Chemical Engineering B.S. (06/2023)	06/2021 – 06/2023

Memberships
American Institute of Chemical Engineers
Biomedical Engineering Society
Tau Beta Pi
Omega Chi Epsilon
Fulbright Scholar Alumni Network

Language Proficiencies
In order of proficiency. † Denotes professional working proficiency.

1. Italian†
2. Spanish†
3. Chinese (Mandarin)†
4. Greek (Modern)
5. Arabic (Standard)

