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P. E. Hand and B. E. Griffith. Empirical study of an adaptive multiscale model for simulating cardiac conduction.
Bull Math Biol, 73(12):3071-3089, 2011

P. E. Hand and B. E. Griffith. Adaptive multiscale model for simulating cardiac conduction. Proc Natl Acad Sci

U S A, 107(33):14603-14608, 2010

P. Lee, B. E. Griffith, and C. S. Peskin. The immersed boundary method for advection-electrodiffusion with implicit
timestepping and local mesh refinement. J Comput Phys, 229(13):5208-5227, 2010

B. E. Griffith. An accurate and efficient method for the incompressible Navier-Stokes equations using the
projection method as a preconditioner. J Comput Phys, 228(20):7565-7595, 2009

P. E. Hand, B. E. Griffith, and C. S. Peskin. Deriving macroscopic myocardial conductivities by homogenization of
microscopic models. Bull Math Biol, 71(7):1707-1726, 2009

B. E. Griffith, X. Y. Luo, D. M. McQueen, and C. S. Peskin. Simulating the fluid dynamics of natural and prosthetic
heart valves using the immersed boundary method. Int J Appl Mech, 1(1):137-177, 2009

B. E. Griffith, R. D. Hornung, D. M. McQueen, and C. S. Peskin. An adaptive, formally second order accurate
version of the immersed boundary method. J Comput Phys, 223(1):10-49, 2007

B. E. Griffith and C. S. Peskin. On the order of accuracy of the immersed boundary method: Higher order
convergence rates for sufficiently smooth problems. J Comput Phys, 208(1):75-105, 2005

S. J. Cox and B. E. Griffith. Recovering quasi-active properties of dendritic neurons from dual potential recordings.
J Comput Neurosci, 11(2):95-110, 2001

L. J. Gray and B. E. Griffith. A faster Galerkin boundary integral algorithm. Comm Numer Meth Eng,
14(12):1109-1117, 1998

Refereed book chapters

1

. W. Sun, W. Mao, and B. E. Griffith. Computer modeling and simulation of heart valve function and intervention.
In A. Kheradvar, editor, Principles of Heart Valve Engineering, pages 177-211. Academic Press, Cambridge, MA, USA,
2019

. D. M. McQueen, T. O'Donnell, B. E. Griffith, and C. S. Peskin. Constructing a Patient-Specific Model Heart from CT
Data. In N. Paragios, N. Ayache, and J. Duncan, editors, Handbook of Biomedical Imaging, pages 183-197.
Springer-Verlag, New York, NY, USA, 2015

. T. Skorczewski, B. E. Griffith, and A. L. Fogelson. Multi-bond models for platelet adhesion and cohesion. In S. D.
Olson and A. T. Layton, editors, Biological Fluid Dynamics: Modeling, Computation, and Applications, Contemporary
Mathematics, pages 149-172. American Mathematical Society, Providence, RI, USA, 2014

. B. E. Griffith, R. D. Hornung, D. M. McQueen, and C. S. Peskin. Parallel and adaptive simulation of cardiac fluid
dynamics. In M. Parashar and X. Li, editors, Advanced Computational Infrastructures for Parallel and Distributed
Adaptive Applications, pages 105-130. John Wiley and Sons, Hoboken, NJ, USA, 2009

Editorial

1

2

3

. A. DeAnda, K. Rajagopal, and B. E. Griffith. Commentary: Diameter and wall stress—Wrong Laplace, wrong time?
J Thorac Cardiovasc Surg, 164(5):1376-1377, 2022

. K. Rajagopal, B. E. Griffith, and A. DeAnda. Reply: The stresses of cardiovascular mechanics. J Thorac Cardiovasc
Surg, 159(3):e158-e159, 2020

. K. Rajagopal, B. E. Griffith, and A. DeAnda. The mechanics of acute aortic dissection: Measured calculations and
calculated measures. J Thorac Cardiovasc Surg, 158(2):366-367, 2019

Submitted for publication (in alphabetical order by author)

1

. C. Gruninger and B. E. Griffith. Local divergence-free velocity interpolation for the immersed boundary method



using composite B-splines. Submitted, arXiv preprint arXiv:2408.08280

2. J. Nataren, L. Abdala, and B. E. Griffith. Generating patient-specific computational models with point cloud data
from human atrial electrophysiology studies. Submitted

3. Q. Sun, E. M. Kolahdouz, and B. E. Griffith. Improving the robustness of the immersed interface method through
regularized velocity reconstruction. Submitted, arXiv preprint 2504.03929

4. P. V. Tanikella, L. Abdala, K. Leiderman, A. G. Howard, and B. E. Griffith. Sensitivity of ECG QRS complexes to
His-Purkinje structure in computational heart models. Submitted, arXiv preprint arXiv:2505.16696

5. E. M. Terrell and B. E. Griffith. An efficient and accurate semi-implicit time integration scheme for dynamics in
nearly- and fully-incompressible hyperelastic solids. Submitted, arXiv preprint arXiv:2502.14284

Teaching and Mentorship
Courses taught*
(UG=undergraduate, GR=graduate, IS=independent study, CH=credit hour)

University of North Carolina at Chapel Hill
Fall 2025 ENVR 661/MATH 661: Scientific Computing I (GR, 3 CH, enrollment: 17)
MATH 296: Directed Exploration (UG IS, 1 CH/student, enrollment: 1)
MATH 566: Introduction to Numerical Analysis (UG, 3 CH, enrollment: 30)
Spring 2025  MATH 566: Introduction to Numerical Analysis (UG, 3 CH, enrollment: 13)
MATH 590: Topics in Mathematics: Applied Linear Algebra for Data Science (UG, 3 CH,
enrollment: 14)
Fall 2024 ENVR 661/MATH 661: Scientific Computing I (GR, 3 CH, enrollment: 17)
Summer 2024 MATH 296: Directed Exploration (UG IS, 3 CH/student, enrollment: 2)
Spring 2024  MATH 296: Directed Exploration (UG IS, 1 CH/student, enrollment: 3)
MATH 590: Topics in Mathematics: Applied Linear Algebra for Data Science (UG, 3 CH,
enrollment: 30)
Fall 2023 MATH 296: Directed Exploration (UG IS, 1 CH/student, enrollment: 1)
MATH 347: Linear Algebra for Applications (UG, 3 CH, enrollment: 131)
Spring 2023 ~ MATH 296: Directed Exploration (UG IS, 1 CH/student, enrollment: 1)
Fall 2021 MATH 347: Linear Algebra for Applications (UG, 3 CH, enrollment: 161)
Spring 2021 MATH 590: Topics in Mathematics: Optimization with Applications in Machine Learning (UG, 3 CH,
enrollment: 44) (role: co-instructor, instructor of record: S. Z. Kovalsky)
MATH 892: Topics in Computational Mathematics: The Immersed Boundary Method for
Fluid-Structure Interaction (GR, 3 CH, enrollment: 10)
Fall 2020 ENVR 661/MATH 661: Scientific Computing I (GR, 3 CH, enrollment: 14)
Spring 2020 MATH 692H: Honors Research in Mathematics (UG IS, 3 CH/student, enrollment: 1)
MATH 891: Special Topics: Computational and Experimental Models of Prosthetic Heart Valves (GR, 1
CH, enrollment: 4)
PHYS 692H: Senior Honor Thesis Research (UG IS, 3 CH/student, enrollment: 1)
Fall 2019 ENVR 661/MATH 661: Scientific Computing I (GR, 3 CH, enrollment: 22)
MATH 296: Directed Exploration (UG IS, 1 CH/student, enrollment: 1)
MATH 547: Linear Algebra for Applications (UG, 3 CH, enrollment: 150)
MATH 691H: Honors Research in Mathematics (UG IS, 3 CH/student, enrollment: 1)
PHYS 691H: Senior Honor Thesis Research (UG IS, 3 CH/student, enrollment: 1)
Spring 2019 ~ MATH 891: Special Topics: Computational and Experimental Models of Prosthetic Heart Valves (GR, 1
CH, enrollment: 1)
Fall 2018 ENVR 661/MATH 661: Scientific Computing I (GR, 3 CH, enrollment: 33)
Spring 2018 MATH 296: Directed Exploration (UG, 1 CH/student, enrollment: 1)
MATH 547: Linear Algebra for Applications (UG, 3 CH, enrollment: 102)
MATH 692H: Honors Research in Mathematics (UG IS, 3 CH/student, enrollment: 1)

*Role is instructor of record unless otherwise noted.



MATH 891: Special Topics: Computational and Experimental Models of Prosthetic Heart Valves (GR, 1
CH, enrollment: 7) (co-instructors: P.-Y. Passaggia and J. P. Vavalle)

Fall 2017 ENVR 661/MATH 661: Scientific Computing I (GR, 3 CH, enrollment: 35)

MATH 691H: Honors Research in Mathematics (UG IS, 3 CH/student, enrollment: 1)

Spring 2017 MATH 692H: Honors Research in Mathematics (UG IS, 3 CH/student, enrollment: 1)
Fall 2016 MATH 691H: Honors Research in Mathematics (UG IS, 3 CH/student, enrollment: 2)
Spring 2016 BIOL 890/MATH 891: Special Topics: Neuromechanics (GR, 1 CH, enrollment: 7) (role: co-instructor,

instructors of record: L. A. Miller and K. A. Newhall)
MATH 290: Directed Exploration (UG IS, 1 CH/student, enrollment: 2)
MATH 383H: First Course in Differential Equations (Honors) (UG, 3 CH, enrollment: 22)

Fall 2015 ENVR 761/MASC 781/MATH 761: Numerical Partial Differential Equations I (GR, 3 CH, enrollment: 11)

MATH 290: Directed Exploration (UG IS, 1 CH/student, enrollment: 1)

Spring 2015 MATH 290: Directed Exploration (UG IS, 1 CH/student, enrollment: 1)

MATH 564: Mathematical Modeling (UG, 3 hours, enrollment: 27)

Fall 2014 ENVR 761/MASC 781/MATH 761: Numerical Partial Differential Equations I (GR, 3 CH, enrollment: 10)

MATH 920: Seminar and Directed Readings (GR IS, 1 CH/student, enrollment: 1)

New York University

Spring 2006 ~ MATH-UA 252: Numerical Analysis (UG, 3 CH)
Fall 2005 MATH-UA 140: Linear Algebra (UG, 3 CH)

Postdoctoral advisees

1.
2.
3.

10.

11.

Marshall Davey, 2024—present

Lianxia Li, 2023—-present

Qi Sun, 2022-2025

First and present position: Postdoctoral Research Associate, Department of Mathematics, Lehigh University
David Wells, 2018-2023

First and present position: Research Scientist, Department of Mathematics, University of North Carolina at Chapel
Hill

. Saad Qadeer, 2018-2020

First position: Postdoctoral Research Associate, Computational Mathematics Group, Pacific Northwest National
Laboratory
Present: Staff Scientist, Computational Mathematics Group, Pacific Northwest National Laboratory

. Charles Puelz, 2017-2018

First position: Courant Instructor, Courant Institute of Mathematical Sciences, New York University
Present: Assistant Professor of Mathematics, University of Houston

Simone Rossi, 2016-2022

First position: 3D Software Engineer, Align Technology

Present position: Software Engineering Team Lead, Align Technology

. Ebrahim M. Kolahdouz, 2015-2021

First position: Associate Research Scientist, Center for Computational Biology, Flatiron Institute, Simons
Foundation

. Amneet P. S. Bhalla, 2014-2016

First position: Postdoctoral Research Associate, Applied Numerical Algorithms Group, Lawrence Berkeley National
Laboratory

Present: Associate Professor of Mechanical Engineering, San Diego State University

Vittoria Flamini, 2011-2014

First position: Industry Assistant Professor of Mechanical and Aerospace Engineering, New York University
Present: Governance and Performance Coordinator, European Food Safety Authority, and Visiting Research
Professor of Mechanical and Aerospace Engineering, New York University

Jordan E. Fisher, 2011-2012

First position: independent software developer



12.

Present: Co-founder and CEO, Standard Al

Paul E. Hand, 2009-2010

First position: Postdoctoral Research Associate, Department of Mathematics, Massachusetts Institute of Technology
Present: Associate Professor of Mathematics and Computer Science, Northeastern University, and Director of Tapia
Camps, Rice University

PhD thesis advisees

1.

10.

11.

12.

Cole Gruninger, PhD in Mathematics (UNC-Chapel Hill), Summer 2025

Thesis title: Advances in the Immersed Boundary Method: Viscoelastic Flows, Orthogonality-Preserving Regularization,
and Robust Implicit Solvers

First position: Visiting Assistant Professor, Department of Mathematics, Fordham University

. Laryssa Abdala, PhD in Mathematics (UNC-Chapel Hill), Spring 2025

Thesis title: Electro-Fluid-Mechanical Computational Models of the Human Heart
First position: 3D C++ Software Engineer, Align Technology

. Kirsten Giesbrecht, PhD in Mathematics (UNC-Chapel Hill), Fall 2024

Thesis title: Elucidating Mechanosensitive Pathways in Cardiogenesis Through Combined Experimental and Numerical
Approaches
First position: Postdoctoral Research Associate, Department of Cell Biology and Physiology, UNC School of Medicine

. Edward Terrell, PhD in Mathematics (UNC-Chapel Hill), Fall 2024

Thesis title: An Efficient and Accurate Integrator for Nearly- and Fully-Incompressible Nonlinear Elastodynamics
First position: Principal Transformational Physicist, Northrop Grumman

. Marshall R. Davey, PhD in Bioinformatics and Computational Biology (UNC-Chapel Hill), Spring 2024

Thesis title: Construction of a Four-Chambered, Fluid-Structure Interaction Model of the Heart with Validation Studies
of Physiologic Left Heart Performance
First position: Postdoctoral Research Associate, Department of Mathematics, UNC-Chapel Hill

. Jordan A. Brown, PhD in Mathematics (UNC-Chapel Hill), Summer 2023

Thesis title: Modeling Transcatheter Aortic Valve Replacement in Patient-Specific Anatomies: Fluid-Structure
Interaction Models Using the Immersed Finite Element-Difference Method
First position: Assistant Professor of Mathematics, Belmont University

. Keon Ho Kim, PhD in Mathematics (UNC-Chapel Hill), Summer 2023

Thesis title: Immersed Peridynamics Method
First position: Peter O’'Donnell Jr. Postdoctoral Fellow, Oden Institute, University of Texas at Austin

. Robert Hunt,* PhD in Mathematics (UNC-Chapel Hill), Summer 2021

Thesis title: Part I: Diffusion-Induced Flows and Particulate Aggregation. Part II: Experiments and Modeling of
Replacement Aortic Valves. Part III: Enhanced Diffusion in Wall-driven Shear Flows
First position: Postdoctoral Research Associate, School of Engineering, Brown University

. Benjamin Vadala-Roth, PhD in Mathematics (UNC-Chapel Hill), Fall 2020

Thesis title: Stabilization of the Hybrid Immersed Boundary Method

First position: Postdoctoral Research Associate, U.S. Army Engineer Research and Development Center
Fuhui Fang,J" PhD in Mathematics (UNC-Chapel Hill), Summer 2020

Thesis title: Numerical Advances for Fluid-Structure Interactions in Entangled Polymer Solutions with Applications to
Active Microbead Rheology

First position: Senior Data & Applied Scientist, Microsoft

Jae Ho Lee, PhD in Mathematics (UNC-Chapel Hill), Summer 2020

Thesis title: Simulating In Vitro Models of Cardiovascular Fluid-Structure Interaction: Methods, Models, and
Applications

First position: Postdoctoral Research Associate, Department of Mechanical Engineering and Institute for
Computational Medicine, Johns Hopkins University

Yanni Lai, PhD in Mathematics (UNC-Chapel Hill), Fall 2019

*Jointly advised by R. Camassa and R. M. McLaughlin, UNC-Chapel Hill
TJointly advised by M. G. Forest, UNC-Chapel Hill



13.

Thesis title: Multigrid Methods for the Bidomain Equations

First position: Applied Scientist, Amazon

Aaron Barrett, PhD in Mathematics (UNC-Chapel Hill), Summer 2019

Thesis title: An Adaptive Viscoelastic Fluid Solver: Formulation, Verification, and Applications to Fluid-Structure
Interaction

First position: Postdoctoral Research Associate, Department of Mathematics, University of Utah

Undergraduate honors thesis advisees

1.

4.

Thomas Whitehead, BS in Mathematics and Statistics and Analytics (UNC-Chapel Hill), Fall 2020
Thesis title: The Application of Physics Informed Neural Networks to the Cable Equation
First position: PhD student in Statistics and Data Science, Cornell University

. Ryan Armstrong, BS in Physics and Computer Science (UNC-Chapel Hill), Spring 2020

Thesis title: MVN-Analysis: Software to Characterize the Structure and Fluid Flow Forces Within Engineered
Microvascular Networks
First position: Software Developer, Epic

. Elijah DeLee, BS in Mathematics (UNC-Chapel Hill), Spring 2018

Thesis title: Assessing the Scalability of Parallel Programs: Case Studies from IBAMR
First position: Quality Engineer, Red Hat

Ali Hasan, BS in Mathematics (UNC-Chapel Hill), Spring 2017

Thesis title: Patient Specific Hemodynamic Modeling of the Aortic Root

First position: Research Software Engineer, IBM T. J. Watson Research Center

External PhD thesis dissertation examiner

1.

2.

Yi Zhu, PhD in Mechanical Engineering, University of New South Wales Canberra (advisors: F.-B. Tian and
J. Young, UNSW Canberra, and J. C. Liao, U Florida)
Barna Becsek, PhD in Biomedical Engineering, University of Bern (advisor: D. Obrist, U Bern)

Member of PhD thesis committee

1.

Uk W

0O ® N

10.
. Sean Smith, PhD in Biomedical Engineering (UNC-Chapel Hill and NCSU; advisor: D. A. Zaharoff), Summer 2017
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Viviana Londono Calderon, PhD in Materials Science (UNC-Chapel Hill; advisor: R. Superfine), Spring 2027
(expected)

Savannah Howard, PhD in Mathematics (UNC-Chapel Hill; advisor: S. Mitran), Spring 2027 (expected)

Jake Grdadolnik, PhD in Mathematics (UNC-Chapel Hill; advisor: K. Leiderman), Spring 2026 (expected)

Jamie Madrigal, PhD in Mathematics (UNC-Chapel Hill; advisor: K. Leiderman), Fall 2024

Keerthi Anand, PhD in Biomedical Engineering (UNC-Chapel Hill and NCSU; advisor: C. M. Gallippi), Spring 2024
Josue Nataren Moran, PhD in Biomedical Engineering (Duke University; advisors: C. S. Henriquez and R. C. Barr),
Spring 2024

Jason Pearson, PhD in Mathematics (UNC-Chapel Hill; advisor: M. G. Forest), Summer 2022

Michael Senter, PhD in Mathematics (UNC-Chapel Hill; advisor: L. A. Miller), Spring 2021

Wryatt Bridgman, PhD in Mathematics (UNC-Chapel Hill; advisor: S. Mitran), Spring 2021

Alex Kaiser, PhD in Mathematics (NYU; advisor: C. S. Peskin), Fall 2017

Nicholas Battista, PhD in Mathematics (UNC-Chapel Hill; advisor: L. A. Miller), Spring 2017

Caitlin Hult, PhD in Mathematics (UNC-Chapel Hill; advisor: M. G. Forest), Spring 2017

Isaac Nault, PhD in Mathematics (UNC-Chapel Hill; advisor: S. Mitran), Spring 2017

Timothy Wessler, PhD in Mathematics (UNC-Chapel Hill; advisor: M. G. Forest), Spring 2017

Michael Malahe, PhD in Mathematics (UNC-Chapel Hill; advisor: S. Mitran), Summer 2016

Alexander Hoover, PhD in Mathematics (UNC-Chapel Hill; advisor: L. A. Miller), Summer 2015

Thomas Fai, PhD in Mathematics (NYU; advisor: C. S. Peskin), Spring 2014

Amneet Bhalla, PhD in Mechanical Engineering (Northwestern University; advisor: N. A. Patankar), Spring 2013
Dharshi Devendran, PhD in Mathematics (NYU; advisor: C. S. Peskin), Spring 2012

Jinguo Zhao, PhD in Mathematics (NYU; advisor: C. S. Peskin), Fall 2011



Member of Master’s thesis committee
1. Caleb Darr, MS in Biomedical Engineering (UNC-Chapel Hill and NCSU; advisor: C. M. Gallippi), Fall 2022
2. Duo Zhou, MS in Mathematics and in Computer Science (UNC-Chapel Hill; advisor: J. F. Prins), Spring 2015

Member of undergraduate honors thesis committee

1. Alexandra Whiteside, BS in Applied Mathematics and Quantitative Biology (UNC-Chapel Hill; advisor:
K. Leiderman), Fall 2024

Keming Yu, BS in Physics and Mathematics (UNC-Chapel Hill; advisor: S. Mitran), Spring 2021
Madeleine Braye, BS in Mathematics (UNC-Chapel Hill; advisor: L. A. Miller), Spring 2019

Avishai Halev, BS in Mathematics and Physics (UNC-Chapel Hill; advisor: N. Rodriguez), Spring 2018
Fuhui Fang, BS in Mathematics (UNC-Chapel Hill; advisor: J. Huang), Spring 2016

uh W

Other students supervised

Graduate students

Shreya Balaji, PhD student, Mathematics (UNC-Chapel Hill), Fall 2025—present

Adam Gokcan, PhD student, Mathematics (UNC-Chapel Hill), Summer 2025-present

Nicholas Cantrell, PhD student, Mathematics (UNC-Chapel Hill), Fall 2024—present

Masod Sadipour, PhD student, Biomedical Engineering (UNC-Chapel Hill), Fall 2023—present
Michael Facci, PhD student, Mathematics (UNC-Chapel Hill), Spring 2022—present

Bryn Barker, PhD student, Mathematics (UNC-Chapel Hill), Fall 2020-present

Charles Talbot, PhD student, Mathematics (UNC-Chapel Hill), Fall 2017-Fall 2022

Mohammad Manzari, PhD student, Mathematics (UNC-Chapel Hill), Summer 2015-Spring 2017
Asif Yeahia, MS student, Mechanical Engineering (Polytechnic Institute of NYU), Summer 2012-Fall 2012

0PN AR WD =

Graduate research rotation students

1. Marshall Davey, PhD student, Bioinformatics and Computational Biology (UNC-Chapel Hill), Spring 2019
2. Cierra Dungee, PhD student, Bioinformatics and Computational Biology (UNC-Chapel Hill), Winter 2018
3. Michael Chambers, MD student (UNC School of Medicine), Summer 2017-Summer 2018

Undergraduate students

Nicholas Mann, BS student, Mathematics and Statistics and Analytics (UNC-Chapel Hill), Fall 2023—present

Preetam Tanikella, BS student, Biostatistics and Mathematics (UNC-Chapel Hill), Fall 2023-present

Paul Ahern, BA student, Exercise and Sports Science (UNC-Chapel Hill), Fall 2022—-present

Anh Nguyen, BS student, Biomedical Engineering and Mathematics (UNC-Chapel Hill), Fall 2022—present

Sophie Liu, BS student, Biostatistics, BA student, Mathematics (UNC-Chapel Hill), Spring 2022—present

Henry Shugart, BS student, Statistics and Analytics, BA student, Mathematics (UNC-Chapel Hill), Summer

2022-Summer 2023

Ryan Armstrong, BS student, Physics and Computer Science (UNC-Chapel Hill), Fall 2019-Summer 2020

Thomas Whitehead, BS student, Mathematics (UNC-Chapel Hill), Fall 2019-Summer 2020

Marina Sawires, BS student, Mathematics (UNC-Chapel Hill), Fall 2018-Summer 2019

10. Marc Rovener, BS student, Mathematics and Statistics and Analytics (UNC-Chapel Hill), Summer 2018-Summer
2019

11. Raveena Kshatriya, BA student, Computer Science and Mathematics (UNC-Chapel Hill), Summer 2017-Summer
2018

12. Elijah DeLee, BS student, Mathematics (UNC-Chapel Hill), Spring 2016—Spring 2018

13. Ali Hasan, BS student, Mathematics (UNC-Chapel Hill), Fall 2015-Spring 2017

14. Skyler Jones, BS student, Mathematics and BA student, Communications (UNC-Chapel Hill), Fall 2014-Fall 2016

15. Walter Bartellino, BS student, Mechanical Engineering (Polytechnic Institute of NYU), Summer 2012-Fall 2013

16. Weilun Du, BA student, Mathematics and Computer Science (NYU), Summer 2012
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Visitors

Faculty
1. Dan Yang, Associate Professor, School of Naval Architecture and Ocean Engineering, Huazhong University of



Science and Technology, Fall 2019—-Summer 2020

Graduate students
1. Jianhua Qin, PhD student, Mechanical Engineering, Nanjing University of Science and Technology, Summer
2019-Spring 2020

Undergraduate students
1. Mikaela Pabon, BS student, Physics, University of West Florida, Summer 2019

High school students
1. Sriya Mantena, North Carolina School of Science and Mathematics, Summer 2020

Research Funding

Total research funding as PI: $13.2M

Total research funding as PI, Co-I, Co-PI, or Subaward PI: $17.9M
Total consortium research funding: $22.3M

Active awards as principal investigator

Title: Sustainable Open-Source Software Tools for Simulating Cardiac Dynamics
Sponsor: National Institutes of Health (RO3HL182166)

Duration: 8/1/2025-7/31/2027

Award amount: $459,838 ($300,000 direct costs)

PI: Boyce E. Griffith (sponsored effort: 1.35 months/year)

Title: Computational and Experimental Modeling of Subclinical Leaflet Thrombosis in Bioprosthetic Aortic Valves
Sponsor: National Institutes of Health (ROIHL157631)

Duration: 1/1/2022-12/31/2025

Award amount: $2,698,540

PIs: Boyce E. Griffith (UNC-Chapel Hill), Aaron Fogelson (University of Utah), Arash Kheradvar (University of
California, Irvine)

UNC-Chapel Hill PI: Boyce E. Griffith (sponsored effort: 2 months/year)

Title: Collaborative Research: Frameworks: Multiphase Fluid-Structure Interaction Software Infrastructure to Enable
Applications in Medicine, Biology, and Engineering

Sponsor: National Science Foundation (OAC 1931516)

Duration: 1/1/2020-09/30/2025

Consortium award amount: $2,908,159, award amount to UNC: $1,284,328 ($848,348 direct costs)

PIs: Boyce E. Griffith (UNC-Chapel Hill), Amneet P. S. Bhalla (San Diego State University), Matthew G. Knepley
(University at Buffalo), and Neelesh A. Patankar (Northwestern University)

UNC-Chapel Hill PI: Boyce E. Griffith (sponsored effort: 0.5 month/year)

Other active awards

Title: Transforming Kidney Care through Skill and Workforce Development: the North Carolina Kidney Technology
Incubator (NC-KTI)

Sponsor: National Institutes of Health (R25DK131344)

Duration: 09/23/2022-06/30/2027

Award amount: $526,919 ($496,580 direct costs)

PI: Prabir Roy-Chaudhury

Role: Co-Investigator (sponsored effort: 0.06 month/year)

Title: Modulation of VSMC phenotype through the Insulin Receptor Substrate-1/Kruppellike factor-4 signal transduction
pathway: a Novel Target for AVF Dysfunction

Sponsor: National Institutes of Health (R01DK132328)

Duration: 05/01/2022-04/30/2027

Award amount: $2,729,970 ($1,774,656 direct costs)



PI: Gang Xi (contact) and Prabir Roy-Chaudhury
Role: Co-Investigator (sponsored effort: 1.2 month/year)

Completed awards as principal investigator

Title: Multiscale modeling of clotting risk in atrial fibrillation

Sponsor: National Institutes of Health (U01HL143336)

Duration: 8/1/2018-7/31/2025

Award amount: $2,781,374 ($2,257,159 direct costs to UNC, including subaward costs)
PI: Boyce E. Griffith (sponsored effort: 2 months/year)

Title: CAREER: Numerical methods and computational infrastructure for simulating prosthetic heart valve function and
dysfunction

Sponsor: National Science Foundation (OAC 1652541)

Duration: 8/1/2017-7/31/2023

Award amount: $500,000 ($345,777 direct costs)

PI: Boyce E. Griffith (sponsored effort: 1 month/year)

Title: FRG: Collaborative Research: Computational methods for complex fluids: Adaptivity, fluid-structure interaction, and
applications in biology

Sponsor: National Science Foundation (DMS 1664645)

Duration: 8/1/2017-7/31/2022

Consortium award amount: $1,200,000; award amount to UNC: $600,000 ($404,005 direct costs)

PIs: Robert D. Guy (University of California, Davis) and Boyce E. Griffith (UNC-Chapel Hill)

UNC-Chapel Hill PI: Boyce E. Griffith (sponsored effort: 0.5 month/year)

Title: Computation-Enabled Design of Engineered Vascular Tissue For Ischemic Disease
Sponsor: Computational Medicine Program, UNC School of Medicine

Duration: 2/1/2019-1/31/2021

Award amount: $50,000 (no indirect costs)

PI: Boyce E. Griffith (no sponsored effort)

Title: NSF/FDA SIR: Patient-specific computational assessment of inferior vena cava filter performance
Sponsor: National Science Foundation (CBET 1757193)

Duration: 9/15/2018-8/31/2021

Award amount: $160,000 ($139,130 direct costs)

PI: Boyce E. Griffith (no sponsored effort)

Title: Collaborative Research: SI2-SSI: Scalable infrastructure for enabling multiscale and multiphysics applications in fluid
dynamics, solid mechanics, and fluid-structure interaction

Sponsor: National Science Foundation (OAC 1450327)

Duration: 8/1/2015-7/31/2021

Consortium award amount: $1,700,000; award amount to UNC: $924,376 ($696,403 direct costs to UNC, including
subaward costs)

Summer 2016 REU supplement to UNC-Chapel Hill (OAC 1640930): $8,000 direct costs (no indirect costs)

Summer 2017 REU supplement to UNC-Chapel Hill (OAC 1744080): $7,680 direct costs (no indirect costs)

PIs: Boyce E. Griffith (UNC-Chapel Hill), Neelesh A. Patankar (Northwestern University), and Matthew G. Knepley
(University at Buffalo)

UNC-Chapel Hill PI: Boyce E. Griffith (sponsored effort: 0.75 month/year)

Title: Collaborative Research: Understanding bacterial flagellar propulsion

Sponsor: National Science Foundation (DMS 1410873)

Duration: 8/1/2014-7/31/2018

Consortium award amount: $349,999; award amount to UNC: $149,999 ($103,228 direct costs)
PIS: Sookkyung Lim (University of Cincinnati) and Boyce E. Griffith (UNC-Chapel Hill)



UNC-Chapel Hill PI: Boyce E. Griffith (sponsored effort: 0.5 month/year)

Title: Mathematical modeling and computer simulation of aortic dissection

Sponsor: National Institutes of Health (RO1HL117063)

Duration: 8/26/2013-4/30/2019

Award amount: $2,376,155 ($1,709,474 direct costs to NYU and UNC, including subaward costs)
PI: Boyce E. Griffith (sponsored effort: 1 month/year)

Title: SI2-SSE: Parallel and adaptive simulation infrastructure for biological fluid-structure interaction

Sponsor: National Science Foundation (OAC 1047734 to NYU School of Medicine, 9/15/2010-9/30/2014; OAC 1460334
to UNC, 7/1/2014-12/31/2015)

Duration: 9/15/2010-12/31/2015

Award amount: $499,996 ($326,611 direct costs)

PI: Boyce E. Griffith (sponsored effort: 0.5 month/year)

Title: Hybrid adaptive numerical methods and computational software for biological fluid-structure interaction

Sponsor: National Science Foundation (DMS 1016554 to NYU School of Medicine, 9/1/2010-9/30/2014; DMS 1460368
to UNC, 7/1/2014-8/31/2015)

Duration: 9/1/2010-8/31/2015

Award amount: $299,992 ($177,510 direct costs)

PI: Boyce E. Griffith (sponsored effort: 1.5 month/year)

Title: Mathematical modeling and computer simulation of the aortic valve in health and disease
Sponsor: American Heart Association (Scientist Development Grant 10SDG4320049)
Duration: 7/1/2010-6/30/2014

Award amount: $308,000 ($280,000 direct costs)

PI: Boyce E. Griffith (sponsored effort: 4.2 months/year)

Title: Coupled computational models of the His-Purkinje network and the ventricular myocardium

Sponsor: New York University Whitehead Fellowship for Junior Faculty in Biomedical and Biological Sciences
Duration: 9/1/2009-8/31/2010

Award amount: $24,600 (no indirect costs)

PI: Boyce E. Griffith (no sponsored effort)

Title: Adaptive and parallel simulations of cardiac fluid dynamics and electrophysiology by the immersed boundary method
Sponsor: National Science Foundation TeraGrid (MRAC Allocation IBN060008)

Duration: 8/1/2006-3/31/2008; renewed 4/1/2008-3/31/2009

Award amount: 200,000 SUs on the Cray XT3 (bigben) at the Pittsburgh Supercomputing Center

PI: Boyce E. Griffith (no sponsored effort)

Title: Multiphysics and multiscale modeling and simulation of cardiac electrophysiology and mechanics
Sponsor: American Heart Association (Postdoctoral Fellowship 0626001T)

Duration: 7/1/2006-6,/30/2008

Award amount: $80,000 direct costs (no indirect costs)

PI: Boyce E. Griffith (sponsored effort: 12 months/year)

Other completed awards

Title: Enhanced MDx: a computational model to optimize pre-analytical pathogen isolation from whole blood
Sponsor: National Institutes of Health (R41GM136084)

Duration: Phase I: 9/10/2020-9/9/2022; Phase II 8,/29/2022-8/29/2025

Award amount to UNC: Phase I: $150,000 (no indirect costs); Phase II: $999,999 ($660,126 direct costs)
PI: Cass T. Miller

Role: Co-Investigator (sponsored effort: Phase I: 0.5 month; Phase II: 1 month/year)

Title: UNS: Collaborative Research: Role of bristled wings for flying and swimming at low Reynolds numbers



Sponsor: National Science Foundation (CBET 1511427)

Duration: 7/1/2015-6/30/2018

Consortium award amount: $449,775; award amount to UNC: $213,625 ($146,761 direct costs)
PIs: Arvind Santhanakrishnan (Oklahoma State University) and Laura A. Miller (UNC-Chapel Hill)
Role: Co-PI (sponsored effort: 0.25 month/year)

Title: Systems Biology Center New York

Sponsor: National Institutes of Health (P50GM071558)

Duration of UNC-Chapel Hill Subaward: 9/1/2014-8/31/2015

Award amount to UNC: $63,932 ($45,000 direct costs)

Lead PI: Ravi Iyengar (Ichan School of Medicine at Mt. Sinai)

UNC-Chapel Hill Subaward PI: Boyce E. Griffith (sponsored effort: 1 month/year)

Professional Service

Development of research tools / computation methodologies and algorithms for problem-solving

IBAMR: An adaptive and distributed-memory parallel implementation of the immersed boundary method

IBAMR is an open-source software tool available from https://ibamr.github.io. It has been used as key
computational technology in a number of ongoing and completed projects at UNC-Chapel Hill and other institutions,
including Baylor College of Medicine, Chung-Ang University, Cleveland State University, Colorado School of Mines,
Cornell College, Duke University, ETH Ziirich, Montana State University, New York University, Northwestern University,
Oklahoma State University, Rice University, San Diego State University, Simon Fraser University, Stanford University,
Temple University, Trinity University, Tufts University, Tulane University, University at Buffalo, University of Akron,
University of Arizona, University of Cincinnati, University of California, Davis, University of California, Irvine,
University of Glasgow, University of Houston, University of Southern California, University of Utah, and Wageningen
University & Research. These projects are or have been supported in the U.S. by the American Heart Association, Air
Force Office of Scientific Research, Army Research Office, Burroughs Wellcome Fund, Department of Energy, National
Institutes of Health, and National Science Foundation, and in the U.K. by the British Heart Foundation, Engineering
and Physical Sciences Research Council (EPSRC), Leverhulme Trust, and Medical Research Scotland. IBAMR is also
now being actively used by researchers at the U.S. Food and Drug Administration to simulate cardiovascular medical
devices. As of Summer 2025, there have been >185 peer-reviewed journal articles and book chapters on research that
uses IBAMR along with >35 PhD theses, undergraduate theses, and many conference abstracts. A complete listing of
these works and selected preprints is available online:
https://scholar.google.com/citations?hl=en&user=1PVbZ50AAAAJ. Google Scholar statistics retrieved on
08/31/2025 show 7993 citations and an h-index of 48. Additional details are available at
https://ibamr.github.io/publications.

Service to the scientific and engineering community

Editorial positions:
2020-present  Associate Editor, Computational Physiology and Medicine Section, Frontiers in Bioengineering and

Biotechnology and Frontiers in Physiology
2013 Guest Editor, PLOS Computational Biology
2009-2014 Editorial Board, International Journal of Applied Mechanics

Journal reviewer: Advances in Computational Science and Engineering; Advances in Engineering Software; Advances
in Mechanical Engineering; American Journal of Physiology-Gastrointestinal and Liver Physiology; American Journal of
Physiology-Heart and Circulatory Physiology; Annals of Biomedical Engineering; Applied Mathematical Modelling;
Applied Mathematics Letters; Arteriosclerosis, Thrombosis, and Vascular Biology; Biomechanics and Modelling in
Mechanobiology; Biophysical Journal; Biotechnology and Bioengineering; Bulletin of Mathematical Biology;
Cardiovascular Engineering and Technology; Chaos; Communications in Applied Mathematics and Computational
Science; Communications in Computational Physics; Computational Science & Discovery; Computer Methods in
Applied Mechanics and Engineering; Computer Methods in Biomechanics and Biomedical Engineering; Computers &
Fluids; Computers & Structures; Computers in Biology and Medicine; Continuum Mechanics and Thermodynamics;




Discrete and Continuous Dynamical Systems - Series B; Fluid Dynamics Research; Flow; Frontiers in Physiology; IEEE
Transactions on Biomedical Engineering; Integrative and Comparative Biology; International Journal for Numerical
Methods in Biomedical Engineering; International Journal of Numerical Methods in Fluids; Journal of Biological
Rhythms; Journal of Biological Systems; Journal of Biomechanical Engineering; Journal of Cardiovascular Magnetic
Resonance; Journal of Computational and Applied Mathematics; Journal of Computational Mathematics; Journal of
Computational Physics; Journal of Fluid Mechanics; Journal of Fluids Engineering; Journal of Fluids and Structures;
Journal of Mathematical Biology; Journal of Microscopy; Journal of the Mechanical Behavior of Biomedical Materials;
Journal of the Royal Society Interface; Journal of Thoracic and Cardiovascular Surgery; Mathematical Biosciences;
Medical & Biological Engineering & Computing; Medical Imaging Analysis; Multiscale Modeling and Simulation;
Philosophical Transactions of the Royal Society A; Proceedings of the Institution of Mechanical Engineers, Part H:
Journal of Engineering in Medicine; Proceedings of the National Academy of Sciences; PLOS ONE; SIAM Journal on
Applied Mathematics; SIAM Journal on Scientific Computing; Simulation

Grant reviewer: Army Research Office; British Council; British Heart Foundation; Department of Energy (including ad
hoc review for the DOE Leadership Computing INCITE Program and the Lawrence Livermore National Laboratory
Computing Grand Challenge Program); National Institutes of Health (including ad hoc review for the Atherosclerosis
and Inflammation of the Cardiovascular System (AICS), Biomedical Computing and Health Informatics (BCHI), and
Modeling and Analysis of Biological Systems (MABS) study sections along with various special emphasis panels,
including for the Multiscale Modeling program); National Science Foundation (including for the Computer and
Information Science and Engineering and Mathematical and Physical Sciences directorates); Natural Sciences and
Engineering Research Council of Canada; Research Councils United Kingdom (Biotechnology and Biological Sciences
and National Centre for the Replacement, Refinement and Reduction of Animals in Research); Swiss National
Supercomputing Centre; US-Israel Binational Science Foundation (BSF)

Conference/workshop organizing committee: Ninth International Conference on Computational and Mathematical
Biomedical Engineering, Kobe, Japan, 2026; Eighth International Conference on Computational and Mathematical
Biomedical Engineering, Arlington, Virginia, 2024; Seventh International Conference on Computational and Mathematical
Biomedical Engineering, Milan, Italy, 2022; Sixth International Conference on Computational and Mathematical
Biomedical Engineering, Sendai City, Japan, 2019; Fifth International Conference on Computational and Mathematical
Biomedical Engineering, Pittsburgh, Pennsylvania, 2017; SIAM Conference on the Life Sciences, Boston, Massachusetts,
2016; Fourth International Conference on Computational and Mathematical Biomedical Engineering, Cachan, France,
2015; Second Glasgow Workshop on Soft Tissue Modelling, Glasgow, Scotland, UK, 2015; Mathematics Guiding
Bioartificial Heart Valve Design, Mathematical Biosciences Institute, The Ohio State University, Columbus, Ohio, 2013;
Joint EUROMECH/ERCOFTAC Colloquium 549 on Immersed Boundary Methods: Current Status and Future Research
Directions, Leiden, The Netherlands, 2013

Conference/workshop session organizer: Biological fluid mechanics: modeling, simulation, and anlysis (with
Sookkyung Lim), 14™ World Congress on Computational Mechanics & Eighth European Congress on Computational
Methods in Applied Sciences and Engineering, Paris, France, 2020; Fluid-structure interactions in medicine and biology:
Modeling, analysis, and experiments (with Sookkyung Lim), 12" Biannual Conference on Dynamical Systems,
Differential Equations and Applications, Taipei, Taiwan 2018; Computational soft tissue cardiac mechanics (with Xiaoyu
Luo, David Nordsletten, Ray Ogden, and Gerhard Holzapfel), Sixth European Conference on Computational Mechanics
& Seventh European Conference on Computational Fluid Dynamics, Glasgow, Scotland, 2018; Modeling of arteries in
health and disease (with Sae-I1l Murtada, Stephane Avril, Shigeo Wada, and Gerhard Holzapfel), 12 World Congress
on Computational Mechanics, Seoul, South Korea, 2016; Celebrating Charles S. Peskin’s 70t Birthday: The immersed
boundary method and its extensions (a total of six sessions, co-organized with Samuel Isaacson and Sookkyung Lim),
SIAM Conference on the Life Sciences, Boston, Massachusetts, 2016; Computational modeling and simulation of the
cardiovascular system (with Daniel Balzani, Gerhard Holzapfel, William Klug, and Alison Marsden), 13™h U.S. National
Congress on Computational Mechanics, San Diego, California, 2015; The immersed boundary method as a framework for
multiphysics and multiscale simulation: numerical methods and applications (with Charles Peskin), Seventh

M.LT. Conference on Computational Fluid and Solid Mechanics, Cambridge, Massachusetts, 2013; Recent advances in
immersed boundary methods (with Robert Guy), SIAM Conference on Computational Science and Engineering, Boston,




Massachusetts, 2013; Cardiac fluid dynamics and electromechanics (with Laura Miller), SIAM Conference on the Life
Sciences, San Diego, California, 2012; Recent advances in implicit immersed boundary and related methods (with Robert
Guy), SIAM Annual Meeting, Pittsburgh, Pennsylvania, 2010

Other conference/workshop organization: Triangle Computational and Applied Mathematics Symposium (TriCAMS),

Organizing Committee, Raleigh, North Carolina, 2022; 48™ International Conference on Parallel Processing (ICPP 2019),
Program Committee (Applications Track), Kyoto, Japan, 2019; SC18: The International Conference for High Performance
Computing, Networking, Storage and Analysis, Experiencing HPC for Undergraduates Committee, Dallas, Texas, 2018;
SC17: The International Conference for High Performance Computing, Networking, Storage and Analysis, Technical Papers
Program Committee (Applications), Denver, Colorado, 2017; SC16: The International Conference for High Performance
Computing, Networking, Storage and Analysis, Technical Papers Program Committee (Applications), Salt Lake City,
Utah, 2016

Other service: 2023 Ralph E. Kleinman Prize Selection Committee, Society for Industrial and Applied Mathematics
(SIAM); 2021 Ralph E. Kleinman Prize Selection Committee, Society for Industrial and Applied Mathematics (SIAM)

Service at the University of North Carolina at Chapel Hill (2014—present)
University committee assignments and other service

2024-present Member, Graduate Student Working Conditions Working Group, Graduate Student Experience
Initiative, The Graduate School

2016-present Member, Research Computing Advisory Committee, Information Technology Services

2024, 2025 Member, Summer Undergraduate Research Fellowship Review Committee, Office for Undergraduate

Research

2024 Member, Working Group on Teaching Assistants in Basic Science, STEM, and Professional Schools,
Graduate Student Experience Initiative, The Graduate School

2023 Member, Master’s Merit Fellowships/Assistantships Review Committee, The Graduate School

2022-2023 Member, Advisory Board, Al Accelerated Discovery of Solar Energy Materials Hub, Office of Research
Development

2022 Member, Assistant Vice Chancellor for Research Computing Hiring Committee, Information
Technology Services

2021-2022 Co-chair, Special Joint Faculty Hiring Committee, Computational Medicine Program, College of Arts

and Sciences and School of Medicine

2016-2018, Member, Summer Graduate Student Fellowship Review Committee, The Graduate School

2020, 2021

2019-2020 Member, Special Joint Faculty Hiring Committee, Computational Medicine Program, College of Arts
and Sciences and School of Medicine

Departmental and program committee assignments and other service
2023-present  Associate Chair for Research, Department of Mathematics

2019-present Member, Executive Committee, Curriculum in Bioinformatics and Computational Biology

2017-present Member, Executive Advisory Committee, Undergraduate Major in Neuroscience

2016-present  Co-organizer, Applied Mathematics Colloquium, Department of Mathematics

2024-2025 Chair, Junior Faculty Hiring Committee (Applied Mathematics), Department of Mathematics

2024 Member, Bioinformatics and Computational Biology Training Program (T32) Selection Committee

2023-2024 Honors Advisor, Department of Mathematics

2023-2024 Member, Junior Faculty Hiring Committee (Applied Mathematics and Data Science), Department of
Mathematics and School of Data Science and Society

2023-2024 Office for Undergraduate Research Faculty Liaison, Department of Mathematics

2023 Member, Associate Director Search Committee, Curriculum in Bioinformatics and Computational
Biology

2023 Member, Integrative Vascular Biology Training Program (T32) Selection Committee

2023 Member, Post-Tenure Review Committee, Department of Mathematics

2021 Member, Bioinformatics and Computational Biology Training Program (T32) Selection Committee



2018-2019 Chair, Junior Faculty Hiring Committee (Applied Mathematics), Department of Mathematics

2018-2019 Member, Junior Faculty Hiring Committee, Department of Applied Physical Sciences

2018 Member, Hiring Committee, Business Services Coordinator, Department of Mathematics
2017-2024 Faculty Advisor, SIAM Student Chapter

2017-2018 Member, Junior Faculty Hiring Committee, Department of Applied Physical Sciences

2017 Member, Hiring Committee, Business Services Coordinator, Department of Mathematics
2014-2025 Member, Graduate Committee, Department of Mathematics

2014-2021, Chair or Member, Scientific Computing Comprehensive Written Exam Committee, Department of
2025 Mathematics

2014-2019 Undergraduate Advisor, Department of Mathematics

Junior faculty mentorship committees

2022-present  Shahar Kovalsky, Department of Mathematics
2021 Daphne Klotsa, Department of Applied Physical Sciences
2018-2024 Ehssan Nazockdast, Department of Applied Physical Sciences

Service at New York University (2008—-2014)
Committee assignments and other service

2011-2012 Member, Microbiome Faculty Search Committee, NYU School of Medicine
2011 Member, Admissions Committee, Program in Computational Biology, Sackler Institute of Graduate

Biomedical Sciences, NYU School of Medicine

2011 Member, Bioengineering Initiative Advisory Panel, NYU School of Medicine

Conference and Workshop Talks

1.

10.

11.

12.

13.

14.

Integrated Models of Cardiac Electro-Fluid-Mechanics, SIAM Conference on Computational Science and
Engineering, Fort Worth, Texas, 2025
Cardiovascular Computer Modeling and Simulation. Red Hat PerfConf 2024, Raleigh, North Carolina, 2024

. Immersed methods for fluid-structure interaction. Numerical Analysis of Multiphysics Problems, The Institute for

Computational and Experimental Research in Mathematics, Brown University, Providence, Rhode Island, 2024
Simulating cardiac fluid-structure interaction in the human heart. Advances in Computational Mechanics, Austin,
Texas, 2023

. Modeling cardiac fluid-structure interaction in the human heart. International Congress on Industrial and Applied

Mathematics, Tokyo, Japan, 2023

. Towards mechanistic computer models of subclinical leaflet thrombosis. Heart Valve Society Annual Meeting,

Malaga, Spain, 2023

Towards robust methods for fluid-structure interaction using the immersed interface method. SIAM Conference on
Computational Science and Engineering, Amsterdam, The Netherlands, 2023

Sharp-interface immersed boundary methods for biomedical fluid-structure interaction. SIAM Conferences on the
Life Sciences, Pittsburgh, Pennsylvania, 2022

. Cardiac fluid-structure interaction in the human heart. Biomechanics: Challenges of the Next Decade, Graz,

Austria, 2022

Cardiac fluid-structure interaction (Plenary Lecture). Modelling the Cardiac Function: Theory, Numerical Methods,
Clinical Applications, Virtual Conference, 2021

Simulating cardiac fluid-structure interaction in the human heart. SIAM Conference on Computational Science and
Engineering, Virtual Conference, 2021

Simulating cardiac fluid-structure interaction by an immersed finite element method. 72"¢ Annual Meeting of the
American Physical Society’s Division of Fluid Dynamics, Seattle, Washington, 2019

Cardiac fluid-structure interaction. European Conference on Numerical Mathematics and Advanced Applications,
Egmond aan Zee, The Netherlands, 2019

Computational fluid-structure interaction models of heart valve dynamics in vitro and in vivo. 16 International
Symposium on Computer Methods in Biomechanics and Biomedical Engineering and Fourth Conference on
Imaging and Visualization, New York, New York, 2019



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
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32.

33.

34.

35.

36.
37.

38.

39.

40.
41.

In vitro and in vivo computational models of heart valve dynamics. International Congress on Industrial and
Applied Mathematics, Valencia, Spain, 2019

In vitro and in vivo computational models of heart valve dynamics. The Fickle Heart, Isaac Newton Institute for
Mathematical Sciences, Cambridge, England, UK, 2019

Fluid-Structure Interaction in Medicine and Biology: Methods, Models, and Applications (Invited Presentation).
SIAM Conference on Computational Science and Engineering, Spokane, Washington, 2019

Cardiac fluid-structure interaction by a hypereleastic immersed boundary-finite element method. 13™ World
Congress on Computational Mechanics, New York, New York, 2018

Cardiac fluid-structure interaction by a hypereleastic immersed boundary-finite element method. SIAM Annual
Meeting, Portland, Oregon, 2018

Fluid-Structure Interaction: Methods, Models, and Applications in Biology and Medicine (Fluids Sectional
Semi-plenary Lecture). 18™ U.S. National Congress for Theoretical and Applied Mechanics, Chicago, Illinois, 2018
Towards experimentally validated immersed boundary models of fluid-structure interaction in bioprosthetic heart
valves. 18 U.S. National Congress for Theoretical and Applied Mechanics, Chicago, Illinois, 2018

Sharp interface immersed boundary methods for heart valve fluid-structure interaction. SIAM Conference on
Computational Science & Engineering, Atlanta, Georgia, 2017

Immersed boundary models of cardiac fluid dynamics in vitro and in vivo. Society of Engineering Science 53"
Annual Technical Meeting, College Park, Maryland, 2016

Simulating heart valve dynamics in a computational pulse duplicator. ESB-ITA Thematic Symposium on Frontier
Biomechanical Challenges in Cardiovascular Physiopathology, Palermo, Italy, 2016

Towards validated immersed boundary models of in vitro cardiac fluid dynamics. 12 World Congress on
Computational Mechanics, Seoul, South Korea, 2016

Towards validated immersed boundary models of in vitro cardiac fluid dynamics. Second International Symposium
on Computing in Cardiology, Northwestern Polytechnical University, Xi’an, Shaanxi, China, 2016

Towards validated immersed boundary models of in vitro cardiac fluid dynamics. SIAM Conference on the Life
Sciences, Boston, Massachusetts, 2016

Towards validated immersed boundary models of in vitro cardiac fluid dynamics. 10™ International Conference on
Scientific Computing and Applications, Fields Institute, Toronto, Canada, 2016

Towards validated immersed boundary models of in vitro cardiac fluid dynamics. Frontiers in Applied and
Computational Mathematics, New Jersey Institute of Technology, Newark, New Jersey, 2016

Toward validated immersed boundary models of cardiovascular dynamics using in vitro experiments.
Computational Fluid Dynamics in Medicine and Biology II, Albufeira, Portugal, 2015

Fluid-structure interaction models of natural and prosthetic heart valves. 13™ US National Congress on
Computational Mechanics, San Diego, California, 2015

Extensions of the immersed boundary method for modeling cardiovascular dynamics. Computational Biofluids in
Physiology in Celebration of Aaron Fogelson’s 60™ Birthday, Salt Lake City, Utah, 2015

Cardiac fluid-structure and electro-mechanical interaction. SIAM Conference on Computational Science &
Engineering, Salt Lake City, Utah, 2015

Immersed boundary-finite element models of the native and prosthetic aortic root. Biomedical Engineering Society
Annual Meeting, San Antonio, Texas, 2014

Cardiac fluid-structure and electro-mechanical interaction. World Congress of Biomechanics, Boston,
Massachusetts, 2014

Simulating the dynamics of aortic dissection. World Congress of Biomechanics, Boston, Massachusetts, 2014
Fluid-structure interaction models of the aortic valve. World Congress of Biomechanics, Boston, Massachusetts,
2014

Parallel and adaptive simulation infrastructure for fluid-structure interaction. High-Performance Computational
Science with Structured Meshes and Particles (HPCS-SMP) Workshop, Berkeley, California, 2014

Modeling cardiac fluid-structure interaction. Mathematical Biosciences Institute Current Topics

Workshop: Mathematics Guiding Bioartificial Heart Valve Design, Columbus, Ohio, 2013

Modeling cardiac fluid-structure interaction. Cardiac Physiome Society Meeting, Bar Harbor, Maine, 2013
Simulating the dynamics of an aortic valve prosthesis in a pulse duplicator: Numerical methods and initial



42.

43.

44,

45.

46.

47.

48.

49.

50.

Sl

S52.

53.

54.
55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

experience. ASME Frontiers in Medical Devices: Applications of Computer Modeling and Simulation, Hyattsville,
Maryland, 2013

Multiphysics and multiscale modeling of cardiac dynamics. Seventh MIT Conference on Computational Fluid and
Solid Mechanics, Cambridge, Massachusetts, 2013

Approaches to using large-deformation continuum mechanics models with the immersed boundary method. SIAM
Conference on Computational Science & Engineering, Boston, Massachusetts, 2013

An approach to using finite element mechanics models with the immersed boundary method. American
Mathematical Society Southeastern Section Meeting, Tulane University, New Orleans, Louisiana, 2012

Cardiac fluid-structure and electro-mechanical interaction. SIAM Conference on the Life Sciences, San Diego,
California, 2012

Cardiac fluid-structure and electro-mechanical interaction. 10™ World Congress on Computational Mechanics, Sio
Paulo, Brazil, 2012

Cardiac fluid-structure and electro-mechanical interaction. Frontiers in Applied and Computational Mathematics,
New Jersey Institute of Technology, Newark, New Jersey, 2012

Cardiac fluid-structure and electro-mechanical interaction. Lehigh High Performance Computing Symposium,
Lehigh University, Bethlehem, Pennsylvania, 2012

Cardiac fluid-structure and electro-mechanical interaction. Glasgow Workshop on Soft Tissue Modelling, University
of Glasgow, Glasgow, Scotland, UK, 2012

Adaptive numerical methods for fluid-structure interaction. Winter Workshop on Neuromechanical Locomotion,
Princeton University, Princeton, New Jersey, 2012

Cardiac fluid-structure and electro-mechanical interaction. NIMS Hot Topic Workshop on Fluid Dynamics: Vortex
Dynamics, Biofluids and Related Fields, Daejeon, Korea, 2011

Hybrid immersed boundary-immersed interface methods for fluid-structure interaction. Society of Engineering
Science 48™ Annual Technical Meeting, Evanston, Illinois, 2011

Cardiac fluid dynamics by an immersed boundary method with finite element elasticity. Seventh International
Congress on Industrial and Applied Mathematics, Vancouver, Canada, 2011

Adaptive multiscale model of cardiac conduction. Fourth Cardiac Physiome Workshop, Oxford, England, UK, 2011
Modeling cardiac electromechanics using the immersed boundary method. SIAM Conference on Applications of
Dynamical Systems, Snowbird, Utah, 2011

Immersed boundary methods for simulating fluid-structure interaction. Spring Workshop on Nonlinear Mechanics,
Xi’an Jiaotong University, Xi’an, Shaanxi, China, 2011

Simulating aortic heart valve dynamics by the immersed boundary method. Second International Conference on
Mathematical and Computational Biomedical Engineering, Fairfax, Virginia, 2011

Immersed boundary method with finite element elasticity. First North American Meeting on Industrial and Applied
Mathematics, Huatulco, Oaxaca, México, 2010

Two extensions to the immersed boundary method: Physical boundary conditions and finite element elasticity.
Workshop on Fluid Motion Driven by Immersed Structures, Fields Institute, Toronto, Canada, 2010

A comparison of two adaptive versions of the immersed boundary method. ASME 2010 First Global Congress on
NanoEngineering for Medicine and Biology, Houston, Texas, 2010

Adaptive numerical methods for simulating biological fluid dynamics and electrophysiology. Computational
Challenges in Integrative Biological Modeling, Mathematical Biosciences Institute, The Ohio State University,
Columbus, Ohio, 2009

Simulating cardiac fluid-structure interaction by the immersed boundary method. The Cardiac

Physiome: Multi-scale and Multi-physics Mathematical Modelling Applied to the Heart, Cambridge, England, UK,
2009

Simulating cardiac fluid-structure interaction by the immersed boundary method. 10™ U.S. National Congress on
Computational Mechanics, Columbus, Ohio, 2009

Simulating the fluid dynamics of the aortic heart valve. A Conference in Memory of Thomas Bringley, New York,
New York, 2009

Adaptive immersed boundary methods for simulating cardiac fluid dynamics. SIAM Conference on Computational
Science and Engineering, Miami, Florida, 2009



66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Simulating cardiovascular fluid dynamics by the immersed boundary method. 47™ AIAA Aerospace Sciences
Meeting, Orlando, Florida, 2009

Simulating cardiac fluid-structure interaction by the immersed boundary method. SIAM Conference on the Life
Sciences, Montreal, Canada, 2008

Cardiac fluid dynamics. Summer 2008 Mathematics Workshop on Applications of Analysis in Mathematical
Biology/NSF Summer Research Experience for Undergraduates (REU), University of Wisconsin-Eau Claire, Eau
Claire, Wisconsin, 2008

Simulating cardiac fluid dynamics by the immersed boundary method. Inaugural International Conference of the
Engineering Mechanics Institute, Minneapolis, Minnesota, 2008

A parallel and adaptive immersed boundary method for simulating cardiac fluid dynamics. Modeling and High
Performance Computing Workshop, U.S.-France Young Engineering Scientists Symposium, Washington, DC, 2007
Towards an electro-mechano-fluidic model of the heart. Applications of Mathematics in Biology, Physiology, and
Medicine—A Conference in Honor of Charles S. Peskin’s and David M. McQueen’s 60 Birthdays, New York, New
York, 2006

Simulating cardiac blood-muscle-valve mechanics by an adaptive version of the immersed boundary method. Joint
SIAM-SMB Conference on the Life Sciences, Raleigh, North Carolina, 2006

Simulating cardiac blood-muscle-valve mechanics by an adaptive version of the immersed boundary method.
Seventh World Congress on Computational Mechanics, Los Angeles, California, 2006

SIAM Student Paper Prize Presentation: On the order of accuracy of the immersed boundary method: Higher order
convergence rates for sufficiently smooth problems. SIAM Annual Meeting, New Orleans, Louisiana, 2005
Simulating cardiac electrophysiology using the bidomain equations: Numerical methods and computational results.
SIAM Annual Meeting, New Orleans, Louisiana, 2005

Parallel implicit methods for the bidomain equations. SIAM Conference on Applications of Dynamical Systems, Salt
Lake City, Utah, 2005

Numerical approaches and computational results for fluid dynamics problems with immersed elastic structures.
DOE Computational Science Graduate Fellowship Annual Fellows’ Conference, Washington, DC, 2003

Recovering quasi-active properties of dendritic neurons from dual potential recordings. SIAM Annual Meeting, Rio
Grande, Puerto Rico, 2000

Other Talks

1.

10.

Cardiac fluid dynamics in vitro and in vivo. Seminar, Department of Aerospace and Mechanical Engineering,
University of Southern California, Los Angeles, California, 2025
Computational Cardiac Fluid Dynamics In Vitro and In Vivo. Seminar, Medtronic plc, Minneapolis, Minnesota, 2024

. Cardiac fluid dynamics in vitro and in vivo. Seminar, Center for Computational and Applied Mathematics, Purdue

University, West Lafayette, Indiana, 2024

Fluid-structure interaction in medicine and biology: Methods, models, and applications. Distinguished Colloquium,
Pacific Institute for the Mathematical Sciences and Department of Mathematics, University of British Columbia,
Vancouver, British Columbia, Canada, 2024

. Immersed methods for fluid-structure interaction. Computational Mechanics Seminar Series, Oak Ridge National

Laboratory, Oak Ridge, Tennessee, 2024

. Immersed methods for fluid-structure interaction. Joint Seminar, Michigan Center for Applied and Interdisciplinary

Mathematics and Michigan Institute for Computational Discovery and Engineering, University of Michigan, Ann
Arbor, Michigan, 2024

Cardiac fluid dynamics in vitro and in vivo. Seminar, Research Center on Stability, Instability, and Turbulence, New
York University, Abu Dhabi, United Arab Emirates, 2024

. Cardiac fluid dynamics in vitro and in vivo. Seminar, Department of Biomedical Engineering, University of

California, Irvine, California, 2023

. Advances in immersed methods for fluid-structure interaction. Applied Mathematics and Analysis Seminar,

Department of Mathematics, Duke University, Durham, North Carolina, 2022
Fluid-structure interaction in medicine and biology: Methods, models, and applications. Colloquium, Department
of Mathematics, University of Arizona, Tucson, Arizona, 2022



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Immersed methods for fluid-structure interaction: The immersed boundary method and some extensions. Applied
Mathematics Seminar, University of Arizona, Tucson, Arizona, 2022

Computational cardiac modeling and simulation at UNC. Seminar, Blood Research Center, University of North
Carolina, Chapel Hill, North Carolina, 2022

An overview of computational cardiovascular modeling and simulation at UNC. Seminar, Bioinformatics and
Computational Biology Colloquium, University of North Carolina, Chapel Hill, North Carolina, 2020
Fluid-structure interaction in medicine and biology: Methods, models, and applications. Colloquium, Department
of Mathematics, University of Tennessee, Knoxville, Tennessee, 2020

Multiphysics and multiscale modeling of cardiac dynamics. Seminar, IBM T. J. Watson Research Center, Yorktown
Heights, New York, 2018

Multiphysics and multiscale modeling of cardiac dynamics. Seminar, Department of Mechanical Engineering and
Materials Science, Duke University, Durham, North Carolina, 2017

Modeling and simulation of cardiovascular dynamics. Colloquium, Joint Department of Biomedical Engineering,
University of North Carolina at Chapel Hill and North Carolina State University, Chapel Hill, North Carolina, 2016
A short history of the immersed boundary method. Special Applied Mathematics Seminar in Celebration of Charlie
Peskin’s 70" Birthday, Courant Institute of Mathematical Sciences, New York University, New York, New York, 2016
Towards experimentally validated immersed boundary models for cardiovascular device design applications.
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