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Projects:

Biomedical Design, Microfabrication, and 3D Invasion Assay: SU, 01/2021-present [1-7]

- Studied the effects of vimentin on directing cell migration in 2D and 3D.

- Prepared 3D collagen gels and 3D cancer cell co-cultures for experiment.

- Created micron-sized wells for 3D organoids with microfabrication (PRIMO) and perform laser
ablation on embedded organoids in collagen gel in microfluidic chip.

- Computing 3D contractile force applied by invading organoids on collagen (Python).

- Analyzing collagen compactness and network alignment surrounding invading organoids.

- Performed immunofluorescence study of organoids’ cytoskeletal organization and collagen
fibrous network using two-photon and confocal reflection microscopy.

- Calculating cytoskeletal network alignment correlation of invading cells (MATLAB).

Computational Biophysics, Simulation, and Microbiology: SU, 01/2021-present [8-9]

- Collaborated on a 4-person team to study the effect of substrates on bacterial mechanics.
- Prepared agarose gels and bacterial samples for time-lapse traction force microscopy.

- Characterized fiber network remodeling of hydrogels under compression.

- Analyzed deformation of biofilms on polyacrylamide gels over time using particle image
velocimetry algorithm (MATLAB) and solved for force by finite element analysis (ANSYS).

Computational Biophysics, Image Analysis, and Cancer Biology: WPI, 8/2015 —9/2020 [10-12]
- Collaborated on a 2-person team to study the effect of cancer markers on cell mechanics.

- Prepared hydrogels and biological samples for atomic force and traction force microscopy.

- Cleaned up AFM force curve data and fitted them to Hertzian contact model. (MATLAB)

- Characterized cellular traction by tracking substrate deformation with particle image
velocimetry algorithm (MATLAB) and finite element analysis (ANSYS).

- Optimized traction force algorithm for time-series analysis with parallel computing (MATLAB).
- Performed immunofluorescence study of cells’ cytoskeletal organization to investigate
mutations in cells’ mechanical properties and traction force application.

- Studying cell migration using directional autocorrelation algorithm (Python, VBA).

- Porting traction force code to Python for free and cross-platform usage (FOSS).

- GitHub: github.com/htmtri (MatlabTFM and pythonTFM)

Biomedical Design, Image Analysis, Simulation and Cell Biology, WPI, 8/2015 —5/2018 [13-14]
- Collaborated on a 2-person team to design an optical tweezer setup for in vitro cell study.

- Simulated the optical and heating effect of optical fiber on cells/substrates. (MATLAB)

- Prepared hydrogels and biological samples for optical stretching experiments.

- Analyzed cell stretching result using image correlation algorithm (Java, MATLAB).

Major Qualifying Projects, Simulation, WPI, 08/2013 — 05/2014. [15]
- Studied radiation effects of a radiotherapy source using Monte Carlo simulation (MATLAB).

Interactive Qualifying Projects, Data Analysis, WPI, 08/2012 — 04/2013. [16]
- Compared the effectiveness of directive feedback in helping students in mastering specific
mathematical skill using ASSISTments (Excel, Prism).
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Skills:

- Developed mathematical problem sets for sixth graders in ASSISTments.

Computer Skills:

- Main languages: MATLAB (10+ years), Python (5+ years).

- Other languages/software: Java (Imagel), ANSYS, JavaScript (d3.js), C++, R, VBA, Adobe
(Photoshop, lllustrator), and Prism/JASP.

Lab Techniques:

- Wet Lab (10+ years): Cell culture (mammalian, bacteria), gel fabrication, immunofluorescence,
cryopreservation, 3D invasion assay, microfluidic, microfabrication, micropatterning (PRIMO).

- Microscopy: Fluorescence microscopy, traction force microscopy, , optical tweezer, confocal
microscopy, atomic force microscopy.

Education:

Worcester Polytechnic Institute (WPI), Worcester, MA, 2010-2020

-Doctor of Philosophy in Physics, GPA: 3.84/4.0, September 2020
Dissertation title: “Effects of cancerous mutations on mechanosensing of cells”
Commiittee: Dr. Qi Wen (Advisor), Dr. Billiar Kristen, Dr. Kun-ta Wu, Dr. Douglas Petkie (Chair)

-Bachelor of Science in Physics, Minor in Computer Science GPA: 3.95/4.0, May 2014
Major Qualifying Project: “Monte Carlo Characterization of the M15 IR-192 brachy source”
Advisor: Dr. Medich David

Interactive Qualifying Project: “Effectiveness of Directive Feedback using ASSISTments”
Advisor: Dr. Cristina Heffernan

Experience:

Postdoctoral Researcher: Biolnspired Institute, Syracuse University (SU), 12/2020-present

- Performing cell experiments on 3D assay and microfluidic chips

- Analyzing microscopic images and implementing simulation

- Managing microscopic and microfabrication tools

- Maintaining cell cultures, including cell propagation, maintenance and cryopreservation.

- Mentoring graduate, undergraduate, lab assistants working in research lab

Research Assistant: WPI, 2017-2020

- Managing lab supplies and microscopic equipment.

- Maintaining cell cultures, including cell propagation, maintenance and cryopreservation.

- Mentoring senior undergraduate and new graduate students working on research projects.
Teaching Assistant: WPI 2018

- Planned assignments, led discussion sections, graded papers and presentations for several
complex experiments in Intermediate Physics Labs: Photon Interference, Superconductivity,
Thompson experiment, Cavendish experiment.

- Participated in integrating interactive computing (Jupyter) for live code, equations and data
visualizations for Introductory Physics Labs.
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Graduate Mentor: WPI, 2017

- Participated in creating an outreach program, Research Experience for Undergraduates (REU),
for middle-school students.

- Mentored a middle-school student on a one-month research experience, known as the WPI
Innovations in Bioengineering program, with focus in Biophysics/Mechanobiology.

Teaching Assistant: WPI, 2014-2016

- Guided and graded assignments in Introductory Physics Labs: Classical Mechanics,
Electromagnetism, Modern Physics, Oscillation and Waves.

Conference Presentations:
- “Vimentin intermediate filaments enhance collective cell migration through 3D extracellular
matrix networks”, The Cell Bio 2025 meeting, American Society of Cell Biology (ASCB),
Philadelphia, December 2025
- “Vimentin intermediate filaments enhance collective cell migration through 3D extracellular
matrix networks”, Gordon Research Conference on Soft Matter, New London, June 2025
- “Vimentin intermediate filaments enhance collective cell migration through 3D extracellular
matrix networks”, Gordon Research Conference on Intermediate Filaments, Barcelona, Spain,
June 2024
- “Vimentin enhances collective cell migration through 3D ECM”, 68th Annual Biophysical
Society (BPS) Meeting, Philadelphia, February 2024
- “Vimentin enhances collective cell migration through 3D ECM”, The Cell Bio 2023 meeting,
American Society of Cell Biology (ASCB), Boston, December 2023
- “Vimentin intermediate filaments enhance collective cell migration through 3D extracellular
matrix networks”, 67 Annual Biophysical Society (BPS) Meeting, San Diego, February 2023.
- “Vimentin intermediate filaments increase collective cell migration through extracellular
matrix network”, American Physical Society (APS) March Meeting 2022, Chicago, March 2022.
- “Vimentin effects on cells’ mechanosensing,” 64" Annual Biophysical Society (BPS) Meeting,
San Diego, February 2020.
- “Vimentin effects on cells’ mechanical properties,” 44™ Annual Northeast Bioengineering
Conference (NEBEC) Meeting, Philadelphia, March 2018.
- “Vimentin effects on mechanosensitivity of cells”, American Physical Society (APS) New
England Section, Worcester, March 2017

Honors and Awards:

- Graduation with High Distinction, WPI 2014
- Academic Awards, Dean’s List, WPI 2010-2014
- Academic Scholarship, Physics, WPI 2010-2014
- Tau Beta Pi Scholarship, Physics Engineering, WPI 2012

Professional Membership:
American Society of Cell Biology 2023-present
Biophysical Society 2020-present
American Physical Society 2019-present
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Tau Beta Pi - The Engineering Honor Society 2011-2014
Activities:
Facilities Manager: Blatt Biolmagning Center, Biolnspired Institute, SU 2025-present

- Supervising/Training users on confocal microscope system.

- Managing and performing maintenance on confocal microscopes.

Organizer: Soft Matter and Biophysics Seminar Series, Biolnspired Institute, SU 2020-2024
- Soliciting and inviting guests suggested by faculties and staffs for seminar presentations.

- Organizing guests’ visit schedule and accommodation.

- Organizing/Leading seminar lunch between guests and graduate students.
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