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SYNOPSIS

Neurogastroenterological diseases, those diseases which possess a structural and mechanistic overlap
between the gastrointestinal tract and the nervous system, are among the most common and yet the most
complex pathologies in gastroenterology. As an example, gastroparesis, or weakness of the gastric
musculature, described first in the 1950s, remains an enigmatic disorder characterized by incapacitating
symptoms of postprandial distension, pain, nausea, early satiety, reflux, vomiting, and weight loss. Through
advances in research and translational practice, the program seeks to promote innovations in the diagnosis
and treatment of diseases that traverse the pathobiological boundaries between gastrointestinal motor function
and neural control.

DESCRIPTION OF GILBERT LABORATORY

The laboratory is focused on studying the physical and molecular determinants of muscle injury.
Towards this end, we have developed an imaging and computational platform to study the biology of
architecturally complex muscular tissues, specifically embodying the following:

* Structural and biological determinants of adaptive/maladaptive remodeling in muscle, including
cytokine-driven cellular plasticity, architectural disarray, and pathological mechanics.

* Diffusion-based MR methods to image architectural injury through the interrogation of Q-space, a
mathematical formalism defining the distribution of oriented cells in tissue across spatial scale.

* Characterization of motion and force based on multiscale computational models of normal and
pathological function derived from myoarchitecture, myofilament interactions, and energy utilization.

* Methods to characterize and treat the immunopathology underlying gastrointestinal motility disorders.

* Photon-induced energy conversion technology, which features the use of photolytic energy to drive the
formation of dissolved oxygen for treatment of hypoxemic conditions.

nghllghted contributions to science include:
Mapping biological architecture with Q-space MRI. We conceived diffusional MRI methods (termed
Q-space MR imaging) to map the complex myoarchitecture of muscular organs in the human body and
thereby distinguish normal from abnormal muscular anatomy.

* Structural basis of tissue movement. Our research defined the manner in which the distributed
material/contractile elements of muscular organs, such as the tongue or the heart, contribute to motion.

* Multiscale determinants of muscle injury. We developed a model of muscle injury which embodies the
distributed effects of differentiated/transdifferentiated fibroblasts, sarcomere proteins, & immune cells.

* Immunopathogenesis of gastrointestinal motility disorders. We conceived a model by which trans-
differentiated fibroblasts & immune cells promote adverse remodeling of the neuroimmune interface
and thereby affect oscillatory myoelectrical activity in the gastric wall. To enhance the funding of this
research, we have created a non-profit foundation, the Foundation for Neurogastroenterology Health.

* Photocatalysis and regulation of biological redox chemistry. We developed a technology by which
absorption of photons yields electron hole displacement in a solid state metal oxide and photolytic
water splitting in whole blood. This technology is defined in a new patent merging photocatalysis,
microfluidics, and optical engineering, and provides the basis for a newly formed company (Oxgen Inc).

CURRENT AREAS OF SCIENTIFIC FOCUS

Research currently encompasses the assessment of molecular, cellular and biological functions of the
healthy and pathological enteric nervous system, multiscale computational formulations of mechanical function
derived from architectural imaging, and systems biological models of neuroimmune function.

1) Lingual architectural aging in Alzheimer’s Disease (Gilbert PI): We postulate that lingual
architectural aging is based on epigenomic conditions that lead to the activation of particular inflammatory
pathways, induction of a fibrotic phenotype, and mechanopathology that is the basis for oropharyngeal
dysphagia. The derivation of lingual architectural phenotypes via QSI therefore constitutes a multiscale bridge
linking molecular pathogenesis (animal models) with pathological swallow mechanics (patients).
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2) Inflammofibrotic mechanisms of skeletal and cardiac muscle injury (Gilbert, Sadayappan Pl):
Extending work defining the presence and function of transdifferentiated endogenous fibroblasts to immune
cells and the demonstration of macroscopic patterns of myoarchitectural disarray as a structural basis of
maladaptive remodeling, we hypothesize that pressure-induced modulation of endogenous cardiac fibroblasts
constitutes a basis for altered right ventricular helicity and adaptive remodeling in the setting of heart failure.

3) Inflammofibrotic mechanisms of radiation injury in the setting of lingual carcinoma (Gilbert,
Quon PIl): Models of radiation delivery and tissue toxicity have been established to better understand the
epigenomic and inflammofibrotic factors that promote impaired muscle function following treatment and
develop physical and biological modes of therapy to mitigate this damage. Towards this end, in collaboration
with the Department of Radiation Oncology at Johns Hopkins, we are studying the differential effects of FLASH
radiotherapy on biological and architectural toxicity to the lingual musculature.

4) Immunopathogenesis of gastroparesis (Gilbert Pl): Extending concepts of inflammofibrosis
developed in other pathobiological models, we hypothesize that endogenous fibroblasts and/or enteric glial
cells adjacent to the ICC promote a fibrotic phenotype and adverse remodeling during gastroparesis. Our focus
is to define the critical pathways for regulating the neuroimmune interface, and then to design and implement
focused pharmacotherapy to purposefully remodel these pathways in the myenteric plexus.

5) Photocatalytic generation of aqueous phase oxygen (Gilbert Pl). We are developing
methods to study the efficacy of photolytic life support modalities in rodent and porcine models. We have
additionally conceived of a method for oxygen delivery to tissue from photo-transducing nano-crystalline arrays
grown in apoferritin, a molecule possessing endogenous ion channels and the capacity to store crystalline
metal oxides for targeted transfer of aqueous phase oxygen.

CLINICAL PRACTICE AND CLINICAL RESEARCH INITIATIVES
My clinical practice emphasizes the assessment and management of patients with complex foregut
motility disorders, principally gastroparesis. Specific projects include:

1) Individualization of treatment planning for gastroparesis through endoscopic full thickness
tissue sampling and therapeutic “trials “in patient-specific myenteric plexus organoids (Gilbert Pl). We
hypothesize that gastroparesis is due to perturbations of the neuro-immune interface leading to reprogramming
of biological rhythmicity in the gastric wall. As such, the presence of multi-directional sensory and actuation
pathways provides a basis for phenotypic heterogeneity. We propose to use endoscopic full-thickness tissue
sampling to constitute myenteric plexus organoids that will serve as a testbed for assessing cytokine therapy. .

2) Neurogastroenterological disease and malnutrition. (Gilbert Pl): Extending observations that
mTOR-related pathways may be responsible for modulating nutrient effects on macrophage-based
inflammatory pathways involved in the regulation (or dys-regulation) of GI motor function, we will perform
molecular pathway analysis in tissue obtained by full thickness sampling methods. This work will inform
mechanisms by which nutrients serving as “nutraceuticals” promote and modulate normal and pathological
immune function in the Gl tract.

3) Local immunomodulatory treatment of inflammatory pathology based on the submucosal
delivery of nanoencapsulated cytokines (Gilbert Pl). We hypothesize that intramural delivery of sustained
release inflammomodulatory agents affects the biological boundaries of fibrotic lesions in the Gl tract. We will
specifically assess the efficacy of polymer-encapsulated, sustained-release immunomodulating cytokines
administered to the submucosal space through endosurgical means in order to treat model inflammatory
strictures in pigs.

GENERAL INFORMATION

Research address:  Roger Williams Medical Center
825 Chalkstone Ave
Providence, Rl 02908



Clinical address

Company address:

Foundation address:

Home address:

EDUCATION

1973
1978

Research Service

Providence Veterans Administration Medical Center
830 Chalkstone Avenue

Providence, Rl 02908

Office phone: 401-808-6996

Office fax: 401-649-4306

Email: rigilbert12@gmail.com.

Email: Richard.qgilbert@chartercare.org

Internal Medicine Partners
922 Reservoir Avenue
Cranston, RI 02910

Roger Williams Medical Center
825 Chalkstone Ave
Providence, Rl 02908

Office phone: 401-808-6996

Office fax: 401-649-4306

Email: rigilbert12@gmail.com

Email: Richard.qgilbert@chartercare.org

Oxgen Inc
750 Main Street
Cambridge, MA 02139

Office/lab phone: 617-620-2032
Office fax: 781-431-2424
Email: rigilbert12@gmail.com

Foundation for Neurogastroenterology Health
492 Boston Post Road
Wayland, MA 01778

Phone: 617-620-2032
Fax: 781-431-2424
Email: rjgilbert12@agmail.com

Richard J. Gilbert MD
492 Boston Post Road
Wayland, MA 01778

Phone: 617-620-2032
Fax: 781-431-2424
Email: rjgilbert12@agmail.com

Antioch College, (Major: Biology), Yellow Springs, Ohio: BA
New Jersey Medical School, Newark, NJ: MD

POST-GRADUATE TRAINING

1978-1979

Internship
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Department of Internal Medicine, Hahnemann Hospital, Philadelphia, PA
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1979-1981

1981-1983

1983-1985
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Residency
Department of Internal Medicine, Hahnemann Hospital, Philadelphia, PA

Clinical/Research Fellowship (Gastroenterology)

Research topics: Muscarinic receptor physiology, signal transduction, muscle cell and
tissue contractility, esophageal peristalsis.

Department of Gastroenterology

Beth Israel Hospital, Harvard Medical School, Boston, MA

NIH Research Fellowship (Cell/molecular physiology)

Research topics: Muscle membrane biophysics, regulation of calcium ion channels in
smooth muscle cells

Department of Pharmacology/Medicine

Medical College of Wisconsin, Milwaukee, WI

HONORS AND AWARDS

2005-present

Fellow of the American Institute for Medical and Biological Engineering

MEDICAL CERTIFICATION

1982
1985

American Board of Internal Medicine: 82238
American Board of Internal Medicine, Gastroenterology: 82238

MEDICAL LICENSURE AND CREDENTIALS (UPDATED)

1986
2014
1986
2019
1986

2014
2018
2019

Massachusetts License Registration No. 56361 (exp 12/28/2027)

Rhode Island License Registration No. MD 14862 (exp 06/30/2026)

Drug Enforcement Agency (RI), Registration No. BG4127571 (exp 09/30/2027)

Drug Enforcement Agency (MA), Registration No. FG8248177 (exp 09/30/2027)
Commonwealth of Massachusetts, Department of Public Health Division of Food and
Drugs, Registration No. MCS008243A (exp 12/28/2027)

Rhode Island Controlled Substances License CMD 14862 (exp 06/30/2026)
American Heart Association: Basic Life Support

American Heart Association: Advanced Cardiac Life Support

ACADEMIC APPOINTMENTS

1985-1986

1986-1989

1989-2012

1989-1994

1989-1994

Instructor, Departments of Pharmacology and Medicine
Medical College of Wisconsin, Milwaukee, WI

Assistant Professor of Medicine
Boston University School of Medicine
Section of Gastroenterology, University Hospital, Boston, MA

Assistant Professor of Medicine
St. Elizabeth's Medical Center
Tufts University School of Medicine, Boston, MA

Senior Investigator, Department of Biomedical Research
St. Elizabeth's Medical Center, Boston, MA

Director, Division of Gastroenterology Research

Department of Biomedical Research
St. Elizabeth's Medical Center, Boston, MA

4



1994-2003

2003-2008

2008-2011

2009-2011

2011-2013

2013-2016

2016-2021

2022-present

Lecturer, Department of Mechanical Engineering
Massachusetts Institute of Technology, Cambridge, MA

Research scientist, Department of Mechanical Engineering
Massachusetts Institute of Technology, Cambridge, MA

Senior research scientist, Department of Mechanical Engineering
Massachusetts Institute of Technology, Cambridge, MA

Visiting Professor, Biomaterials and Energy Systems
United States Department of Energy
National Energy Technology Laboratory, Pittsburgh, PA

Chief, Division of Molecular Physiology
Senior Research Scientist
Steward Research, Steward Health Care, Boston, MA

Professor of Chemistry and Chemical Biology
Northeastern University, Boston, MA

Senior Research Scientist, Health Science Specialist, Ocean State Research Institute,
Research Service, Providence VA Medical Center, Warren Alpert Medical School of

Brown University, Providence, RI

Senior Research Scientist, Gastroenterology
Roger Williams Medical Center, CharterCare Health Care System

Boston University School of Medicine, Providence, Rl and Boston,

EDITORIAL POSITIONS

2022-

2025-

Associate Editor
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MA

Cardiovascular Genetics and Systems Medicine, Frontiers in Physiology

Member of Editorial Board

International Journal of Orofacial Myology and Myofunctional Therapy

HOSPITAL AND CLINICAL FACILITY APPOINTMENTS

1986-1989

1986-1989

1989-2012

1989-1994

1997-2000

2013-2018

2015-2018

Staff physician, Consultant in Gastroenterology
University Hospital, Boston MA

Director, Gastrointestinal Motility Laboratory
University Hospital, Boston, MA

Staff physician, Consultant in Gastroenterology
St. Elizabeth's Medical Center, Boston, MA

Director, Diagnostic Swallowing Laboratory
St. Elizabeth's Medical Center, Boston, MA

Staff physician, Consultant in Gastroenterology
Cambridge Hospital, Cambridge, MA

Staff physician, Consultant in Gastroenterology
New England Baptist Hospital, Boston, MA

Staff physician, Consultant in Gastroenterology
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Kent Hospital, Warwick, RI

2017-2018 Staff physician, Consultant in Gastroenterology
Roger Williams Medical Center, CharterCare Health Care System, Providence, RI

2017-2018 Consultant in Gastroenterology
Blackstone Valley Surgicenter, Johnston RI

2016-2021 Staff physician, Senior Research Scientist, Research Service
Providence VA Medical Center, Providence, RI

2021-present Consultant in Gastroenterology
Internal Medicine Partners, Cranston, RI

2021-present Consultant in Gastroenterology, Senior Research Scientist
Roger Williams Medical Center, CharterCare Health Care System, Providence, RI

HOSPITAL COMMITTEES

1989-2012 Research and Human Subjects Committee, St. Elizabeth's Medical Center, Boston, MA

1998-2012 Chairman, Research and Human Subjects Committee, St. Elizabeth’s Medical Center,
Boston, MA

1990-1997 Pharmacy and Therapeutics Committee, St. Elizabeth's Medical Center, Boston, MA

2024-present Member, Human Research Review Committee (HRRC), Roger Williams Medical Center,

CharterCare Health Care System, Providence, RI

2024-present Interim Chairman, Human Research Review Committee (HRRC), Roger Williams
Medical Center, CharterCare Health Care System, Providence, Rl

UNIVERSITY SERVICE

1990-1993 Scientific Affairs Committee
Tufts University School of Medicine, Boston, MA

1992-1993 Chairman, Scientific Affairs Committee
Tufts University School of Medicine, Boston, MA

2000-2012 Academic advisor, Varsity Basketball Team
Massachusetts Institute of Technology, Cambridge, MA

2000-2012 Pre-med advisor (roster of 5-7 students per year)
Massachusetts Institute of Technology, Cambridge, MA

2013-2016 Pre-med advisor (roster of 3-4 students per year)
Northeastern University, Boston, MA

MAJOR NATIONAL COMMITTEE ASSIGNMENTS

1999-2005t Chairman, Technology Development Committee
American Motility Society, American Gastroenterological Society

1999-2005 Chairman, University-Industry Council
American Motility Society, American Gastroenterological Society
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1999-2006

2002-2009
2002-2009
2003-2010

2006-present
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Member, Clinical Assessment Committee, Esophageal section
American Motility Society. American Gastroenterological Society
Chairman, American Motility Society Technology Development Committee
Director of scientific and editorial content: American Motility Society website

Member of Gl study section, VA Merit Review

Member of multiple study sections distributed throughout the National Institutes of Health
(Established and ad hoc)

MEMBERSHIP IN PROFESSIONAL ASSOCIATIONS

1982
1982.
1983
1985
1995.
1996
1998.
1998
2005
2006
2019
2021

American Gastroenterological Association
American Motility Society

International Motility Society
Gastroenterology Research Group
Massachusetts Medical Society

New England Endoscopy Society
Biophysical Society

American Physiological Society

American Society for Biomedical Engineering
American Institute of Medical and Biological Engineering
American Heart Association

Dysphagia Research Society

CONSULTATION: SCIENTIFIC AND TECHNICAL

1996-1999
1996-1998
1997-1998
1997-1998
1998-1999
1999-2010
2000-2012
2000-2012
2008-2012
2010-2012
2010-2018
2017-2019
2017-2019

2020-present
2024-present

Ross Products Division, Abbott Laboratories, Columbus, OH

Millar Instruments/Medical Measurement Systems, Inc, Houston, TX
Siemens Medical Systems, Inc (Electromedical Group), Danvers, MA
Creative Biomolecules, Inc, Hopkinton, MA

Thermo-electron, Inc, Waltham, MA

Battelle Memorial Institute, Columbus, OH

Pharos, Inc, Waltham, MA

Levitronix, Inc, Waltham, MA

GeNO LLC, Cape Canaveral, FL

Fractyl Laboratories, Waltham, MA

Digilab Corporation, Marlborough, MA

Amerita Inc, Infusion Resource, East Providence, RI

Sandhill Scientific Inc, Highlands, CO

Ovesco Endoscopy, Tubingen, Germany

Fujifilm Endoscopy, Lexington, MA

COMPANIES FOUNDED

2025

Oxgen, Inc.

Role: Founder, Chief executive officer

Focus of company: The scientific basis of Oxgen Inc is the merger of photocatalytic oxygen
generation, microfluidic flow, optical engineering, and respiratory physiology to create an
intravascular life support system device that produces aqueous phase oxygen from the water
content present in excess in whole blood, therefore bypassing the need for exogenous oxygen
delivery via the lungs or artificial respiratory devices, such as ventilators. Additional applications
will be developed for emergency life support, self-contained life support systems, and nanoscale
photoactuators for use as paradigm-defining drug-devices to treat conditions characterized by
oxygen deprivation.
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SterileWave Inc

Role: Chief medical officer

Focus of company: SterileWave is directed to the development of disposable rigid and flexible
endoscopic instrumentation for surgical and endoscopic applications. Sterile Wave LLC has
developed and is developing singe use products to decrease the occurrence of
infection while increasing optical performance via artificial intelligence software.

FOUNDATIONS ESTABLISHED

2025

Foundation for Neurogastroenterology Health (tax exempt under IRC 501¢3)

Role: Founder, Chief executive officer

Focus of foundation: Through basic research, clinical translational studies, professional and
public education, and patient support initiatives, the program seeks to promote innovations in
diagnosis, stratification, and treatment of complex diseases that traverse the conventional
pathobiological boundaries that exist between the nervous system and the gastrointestinal tract.
The intent is to obtain a clearer understanding of the underlying pathogenesis of neuro-
gastroenterological disease, while establishing novel modes of investigation and therapy.

PUBLICATIONS

Original publications in peer-reviewed journals

1.

10.

11.

Gilbert RJ, S Rattan, RK Goyal. Pharmacological identification, activation, and antagonism of the
muscarinic receptor subtypes in the lower esophageal sphincter. Journal Pharmacology and
Experimental Therapeutics, 230: 284-291, 1984.

Gilbert RJ, WJ Dodds. Effect of selective muscarinic antagonists on peristaltic circular smooth muscle
contractions in the opossum esophagus. American Journal Physiology, 13: G50-59, 1986.

Gilbert RJ, SK Sarna, DR Harder. Effect of morphine on electrophysiological properties of circular and
longitudinal muscle of the canine jejunum. American Journal Physiology, 252: G333-338, 1987.

Gilbert RJ, WJ Dodds. Subtypes of muscarinic receptors in the inhibitory pathway to the lower
esophageal sphincter of the opossum. Digestive Diseases Sciences, 32: 1130-1135, 1987.

Gilbert RJ, WJ Dodds, PJ Kahrilas, WJ Hogan, S Lipman. Effect of cisapride, a novel prokinetic agent,
on esophageal motor function. Digestive Diseases and Sciences, 32: 1331-1336, 1987.

Harder DR, RJ Gilbert, JH Lombard. Vascular muscle cell depolarization and activation in renal arteries
on elevation of transmural pressure. American Journal Physiology, 253: F778- 781, 1987.

Gilbert RJ, G Triadafilopoulos, C Pothoulakis, C Giampaolo, JT LaMont. Effect of purified Clostridium
difficile toxins on intestinal smooth muscle: Toxin A. American Journal Physiology, 256: G759-766,
1989.

Gilbert RJ, C Pothoulakis, JT LaMont. Effect of purified Clostridium difficile toxins on intestinal smooth
muscle: Toxin B. American Journal Physiology, 256: G767-772, 1989.

Gilbert RJ, G Valente, J Deeney, BA Corkey. ATP-dependent control of steady-state cytosolic calcium in
cultured gastric smooth muscle. American Journal Physiology, 261: G634-640, 1991.

Larson DM, RJ Gilbert, EC Beyer. Two-dimensional coupling by gap junctions in cultured gastric
smooth muscle monolayers. American Journal Physiology, 263: G261-268, 1992.

Maddock DM, RJ Gilbert. Quantitative relationship between liquid bolus flow and laryngeal closure
during deglutition. American Journal Physiology, 265: G704-711, 1993.
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12. Gilbert RJ, M Khalid. Calcium efflux from an intracellular pool activated by GTP hydrolysis in cultured
gastric smooth muscle. American Journal Physiology, 266: G388-394, 1994.

13. Paydarfar D, RJ Gilbert, C Poppel, P Nassab. Respiratory phase resetting and airflow changes
induced by deglutition in humans. Journal of Physiology (London), 483: 273-288, 1995.

14. Gilbert RJ, C Pothoulakis, JT LaMont, M Yakubovich. Clostridium difficile toxin B activates calcium
influx which is required for actin disassembly during cytotoxicity. American Journal Physiology, 268:
G487-495, 1995.

15. Dillon ST, E Rubin, M Yakubovich, C Pothoulakis, JT LaMont, LA Feig, RJ Gilbert. The involvement of
Ras-related Rho proteins in the mechanism of Clostridium difficile toxicity. Infection and Immunity, 63:
1421-1426, 1995.

16. Flaherty RF, S Seltzer, T Campbell, RM Weisskoff, RJ Gilbert. Dynamic magnetic resonance
imaging of vocal cord closure during deglutition. Gastroenterology, 109: 843-849, 1995.

17. Gilbert RJ, S Daftary, P Woo, S Selzer, SM Shapshay, T. Campbell, RM Weisskoff. Echo-planar
magnetic resonance imaging of deglutitive vocal fold closure: Normal and pathologic patterns of
displacement. Laryngoscope, 106: 568-572, 1996.

18. Pothoulakis C, RJ Gilbert, C Cladaras, | Castagliuolo, S Nikulasson, JS Montcrief, G Semenza, TD
Wilkens, JT LaMont. Rabbit ileal sucrase-isomaltase represents a functional receptor for C. difficile
toxin A. Journal Clinical Investigation, 98: 641-649, 1996.

20. Gilbert RJ, S Daftary, TA Campbell, RM Weisskoff. Patterns of lingual tissue deformation associated
with bolus containment and propulsion during deglutition as determined by echo-planar magnetic
resonance imaging. Journal Magnetic Resonance Imaging, 8: 554-560, 1998.

21. Gilbert RJ, S Daftary, TG Reese, RM Weisskoff, VJ Wedeen. Determination of lingual myoarchitecture
in whole tissue by NMR imaging of anisotropic water diffusion. American Journal Physiology, 275:
G363-369, 1998.

22. Napadow VJ, Q Chen, VJ Wedeen, RJ Gilbert. Characterization of lingual mechanics during swallowing
by strain mapping with tagging MRI. 6th Annual ISMRM Meeting, Sidney, Australia, 1998.

23. Napadow VJ, Q Chen, VJ Wedeen, RJ Gilbert. Intramural mechanics of the human tongue in
association with physiological deformations. Journal Biomechanics, 32: 1-12, 1999

24. Napadow VJ, Q Chen, VJ Wedeen, RJ Gilbert. Biomechanical basis for lingual tissue deformation
during swallowing: American Journal Physiology, 40: G695-G701, 1999.

25. Gilbert RJ. Novel imaging methods designed to assess lingual mechanical function. Potential role in
the clinical evaluation of patients with dysphagia. Proceedings of the 8t Annual Meeting of the
Dysphagia Research Society, Burlington VT, 1999.

26. Gilbert RJ, Hoffman M, So PTC. Imaging of three-dimensional epithelial architecture and function in
cultured CaCO2A monolayers with two-photon excitation microscopy. Microscopy Research and
Technique, 51: 204-210, 2000.

27. Dong CY, Huang H, Sutin J, Kwon HS, Cragg G, Gilbert RJ, Lee RT, Gratton E, Kamm RD,
Lauffenburger DA, So PTC. Magnetic tweezers microscope for cellular manipulation. Proceeding of
SPIE Meeting, 2001.

28. Chen Q, Mai V, Bankier AA, Napadow VJ, Gilbert RJ, Edelman RR. An Ultra-fast MR grid tagging
sequence for the assessment of local mechanical properties of the lungs. Magnetic Resonance
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Medicine, 45: 24-28, 2001.

Wedeen VJ, Reese TG, Napadow VJ, Gilbert RJ. Demonstration of primary and secondary muscle fiber
architecture of the bovine tongue by diffusion tensor magnetic resonance imaging. Biophysical Journal,
80: 1024-1028, 2001.

Napadow VJ, Mai V, Bankier A, Gilbert RJ, Edelman RR, Chen Q. Determination of regional pulmonary
parenchymal strain during normal respiration using spin inversion tagged magnetization MRI. Journal
Magnetic Resonance Imaging, 13: 467-474, 2001.

Napadow VJ, Chen Q, Mai V, So PTC, Gilbert RJ. Quantitative analysis of three- dimensionally

resolved fiber architecture in heterogeneous skeletal muscle tissue using NMR and optical imaging

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

methods. Biophysical Journal, 80: 2968-2975, 2001.

Napadow VJ. P Boiselle, V Mai, RJ Gilbert, RR Edelman, Q Chen. Mapping regional pulmonary volume
expansion in patients with sarcoidosis using tagging MRI. 9t Annual Meeting of ISMRM, Edinburgh,
Scotland, 2001.

Blackington E, McCormick T, Willson B, Lowenstein A, Gilbert RJ. Nurse practitioner use of a
stratification score to identify and manage elders at risk for oropharyngeal dysphagia. Advances for

Nurse Practitioners. 9(7):42-49, 2001.

Blackington E, Wilson B, Lowenstein A, Gilbert RJ. Dysphagia assessment in the elderly. Advances for
Providers of Postacute Care, 5: 48-53, 2002.

Mosier K, RJ Gilbert. Novel methods to image lingual structure and function using magnetic resonance
imaging. Magnetic Resonance Imaging Clinics of North America, 10(4): 679-705, 2002.

Napadow VJ, RD Kamm, RJ Gilbert. Biomechanical model of sagittal bending for the human tongue.
Journal of Biomechanical Engineering, 124: 547-556, 2002.

Huwyler S, Schrag D, Gilbert RJ, Thorsen T, Schoeb R, Hahn J. Bearingless in-line viscometer for the
semiconductor industry. Proceedings of the IEEE Sensors Meeting, Toronto, CA, 2003.

Schrag D, Huwyler S, Gilbert RJ, Thorsen T, Schoeb R, Hahn J. Simulation and response optimization
for a flowmeter designed to assay ultra-pure fluids. Proceedings of the IEEE Sensors Meeting, Toronto,
CA, 2003.

Dasse, KA, B Monzyk, E Burckle, J Busch, RJ Gilbert. Development of a photolytic artificial lung:
Preliminary concept validation. ASAIO Journal, 49: 556-563, 2003

Martin PM, Gilbert JR, Burckle EC, Busch J, Dasse KA, Monzyk BF. Photoactive coatings for photolytic
artificial lung devices. Proceeding of the International Conference on Metallurgical Coatings and Thin
Films. 2004.

Martin PM, Gilbert JR, Burckle EC, Busch J, Dasse KA, Monzyk BF. Regulation of oxygen generation
by photoactivation of metal oxide thin films. Proceeding of the 47th Annual SVC Technical Conference
and Smart Materials Symposium. Dallas, Tx, 2004.

Moses DA, Napadow VJ, Gilbert RJ, Chen Q. Adaptive Cross-filtering: A method for enhancement and
detection of SPAMM grid tags. Presented at the 12th Annual Meeting of ISMRM, Tokyo, Japan, 2004.

Martin PM, Gilbert JR, Burckle EC, Busch J, Dasse KA, Monzyk BF. Photoactive coatings for photolytic

artificial lung device. Proceeding of the Topical Conference on Optical Interference Coatings, Optical
Society of America, Tucson AZ, 2004.
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49.

50.

51.

52.
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Mosier K, Gilbert RJ. New imaging techniques: integrating structural and functional imaging in the head
and neck. Neuroimaging Clin N Am. 14(4):827-52, 2004

Martin PM, Gilbert JR, Burckle EC, Busch J, Dasse KA, Monzyk BF. Photo-activated metal oxide thin
films regulate oxygen homeostasis. Journal of Materials Science and Engineering B, Materials Science
& Engineering, B: Solid-State Materials for Advanced Technology, 119(3), 246-251, 2005.

Chen RH, Lautz D, Gilbert RJ, Bueno R. Anti-Reflux Operation for Intractable Gastroesophageal Reflux
performed after Roux-en-Y Gastric Bypass for Morbid Obesity. Annals of Thoracic Surgery. 80: 1938-
1940, 2005

Magnusson L, Gilbert RJ, Napadow VJ, Wang R, DeCrespigny A, Reese TG, Benner T, Wedeen VJ.
Complex fiber architecture of the tongue and esophagus revealed by MRI diffusion spectrum
tractography. Proceeding of the 13th Annual Meeting of the ISMRM, Miami, FL, 2005.

Tseng W-Y I, Magnusson L, Gilbert RJ, Benner T, Wang R, Reese TG, Wedeen VJ. Global myocardial
fiber and sheet architecture in diffusion spectrum imaging tractography. Proceedings of the 13th Annual
Meeting of the ISMRM, Miami, FL, 2005.

Snyder T, Kamenava M, Monzyk BF, Vollmer A, Thorsen TA, Gilbert RJ, Dasse KA, Martin PM,
Borovetz HS, Wagner W. Hemocompatibility assessment of a photolytic artificial lung, Proceedings of
the Annual Meeting of the Society for Biomaterials. Memphis, TN, 2005.

Bor S, A Mandiracioglu, G Kitapcioglu, C Caymaz-Bor, H Zeytinoglu, RJ Gilbert. Gastroesophageal
reflux disease in a low-income urban population in Turkey: A model of reflux prevalence in a developing
nation with high H. pylori prevalence. American J. Gastroenterology, 100(4):759-65, 2005

Napadow VJ, RJ Gilbert. Three-dimensional muscular architecture of the human tongue visualized in
vivo by diffusion tensor magnetic resonance imaging. Dysphagia. 20(1):1-7, 2005.

Vollimer A, RJ Gilbert, T Thorsen. Development of an integrated microfluidic platform for oxygen
sensing and delivery. Lab Chip, 5(10):1059-66, 2005

Zhang J, Gellman B, Koert A, Dasse KA, Gilbert RJ, Griffith BP, Wu ZJ. Computational and

experimental evaluation of the fluid dynamics and hemocompatibility of the CentriMag® blood pump.

54.

55.

56.

57.

58.

Artificial Organs, 30 (3): 168-177, 2006.

Linden PA, Deykin A, Boyle K, Gilbert RJ, Bueno R. Laparoscopic fundoplication in patients with end-
stage lung disease awaiting lung transplantation J. Thoracic and Cardiovasc Surgery, 131(2):438-46,
2006.

Zhang J, Gellman B, Koert A, Dasse KA, Gilbert RJ, Griffith B, Wu ZJ. Computational fluid dynamics
and experimental characterization of a miniature Maglev ventricular assist device (VAD) for children

and adults. Proceedings of the Second International Conference on Pediatric Mechanical Circulatory
Support Systems and Pediatric Cardiopulmonary Perfusion, May 18-20, 2006, Toronto, Ontario,

Gilbert RJ, Carleton LM, Monzyk BF, Martin PM. Progress in the development of photolytic
oxygenation device based on the interaction of UV light with a semiconductcing titanium dioxide thin
film. Proceedings of the Society of Vacuum Coaters Technical Conference, Joint Session on
Biomedical and Pharmaceutical Applications of Vacuum Processes and Coatings. April, 2006.

Monzyk BF, E Burckle, J Busch, KA Dasse, PM Martin, RJ Gilbert. Photolytic activation of a transition
metal oxide thin film results in the generation of dissolved oxygen and increased oxyhemoglobin in
whole blood. ASAIO J, 52 (4); 456-466. 2006.

Gilbert RJ, Magnusson LH, Napadow VJ, Benner T, Wang R, Wedeen VJ. Mapping complex
myoarchitecture in the bovine tongue with diffusion spectrum magnetic resonance imaging. Biophysical
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J, 91(3):1014-22, 2006.

Gilbert RJ, Wedeen VJ, Magnusson LH, Benner T, Wang R, Dai G, Napadow VJ, Roche KK. Diffusion
spectrum magnetic resonance imaging with tractography depicts the 3D muscular architecture of the
bovine tongue. Anatomical Record, 288(11):1173-82, 2006.

Zhang J, Koert A, Gellman B, Gempp T, Dasse KA, Gilbert RJ, Griffith BP, Wu ZJ. Optimization of a
miniature maglev ventricular assist device (VAD) for pediatric circulatory support. ASAIO J,
53(1):23-31, 2007.

Gilbert RJ, Park H, Rasponi M, Redaelli A, Gellman B, Dasse KA, Thorsen T. Computational and
functional evaluation of a microfluidic blood flow device. ASAIO J, 53(4):447-55.2007.

Benner T, Gaige TA, Gilbert RJ, Van der Kouwe, AJ, Wiggins, GC, Wedeen, Wang R, Sorensen G.
Fiber tracking of extraocular muscles in vivo. Proceeding of the Joint Annual Meeting of the ISMRM
and ESMRMB, Berlin, Germany, 2007.

Wedeen VJ, Gaige TA, Gilbert RJ. Assessment of crossing fiber architecture by diffusion spectrum
imaging of a microfludic scale phantom. Proceeding of the Joint Annual Meeting of the ISMRM and
ESMRMB, Berlin, Germany, 2007.

Gaige TA, Wedeen VJ, Gilbert RJ. Three dimensional myoarchitecture of the human tongue
determined in vivo by high resolution diffusion tensor imaging with tractography J Magnetic Resonance
Imaging, 26(3):654-61.2007.

Felton S, Gaige TA, Wedeen VJ, Reese TG, Gilbert RJ. Mechanical basis for lingual deformation
occurring during the propulsive phase of swallowing as determined by phase contrast magnetic
resonance imaging. J Applied Physiol, 103(1):255-65, 2007.

Gilbert RJ, Napadow VJ, Wedeen VJ. Anatomical basis for lingual hydrostatic function Journal of
Experimental Biology, 210(23):4069-82, 2007.

Gilbert RJ, Carleton, LM, Dasse KA, Martin PM, Monzyk BF. Photocatalytic generation of dissolved
oxygen and oxyhemoglobin in whole blood based on the interaction of UV light with a semiconducting
titanium dioxide thin film. Journal of Applied Physics, 102 (7): 073512. 2007

Dasse, KA, Gellman B, Kameneva MV, Woolley J, Johnson C, Gempp T, Marks JD, Kent S, Koert A,
Richardson S, Franklin S, Snyder TA, Richardson S, Wearden P, Wagner WR, Gilbert RJ, Borovetz HS.
Assessment of hydraulic performance and biocompatibility of a MagLev centrifugal pump system
designed for pediatric cardiac or cardiopulmonary support. ASAIO J, 53:771-777, 2007.

Dasse KA, Wearden P, Webber S, Gempp T, Marks JD, Kent S, Wagner W, Kameneva M, Snyder T,
Johnson C, Woolley J, Gilbert RJ, Gellman B, Koert A, Richardson JS, Franklin S, Borovetz H. Critical
considerations contributing to the successful design and clinical utility of a centrifugal pump for pediatric
cardiac or cardiopulmonary support. Third International Conference on Pediatric Mechanical Circulatory
Support Systems and Pediatric Cardiopulmonary Perfusion, May 17-19, 2007.

Gilbert RJ, Gaige, TA, Benner T, Wang R, Dai G, Glickman JN, Wedeen VJ. Resolving the three
dimensional myoarchitecture of the bovine esophageal wall with diffusion spectrum imaging and
tractography. Cell Tissue Research, 332(3):461-8, 2008

Felton SM, Gaige TA, Benner T, Wang R, Wedeen VJ, Reese TG, Gilbert RJ Association of mesoscale
myofiber organization with local strain rate during swallowing. J Biomechanics, 41(3): 1782-1789,
2008.

Gaige TA, Kwan H-S, Benner T, Wang R, Dai G, Wedeen VJ, So PT, Gilbert RJ. Deriving mesoscale
myoarchitecture of the mouse tongue with multiphoton microscopy and diffusion spectrum magnetic
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resonance imaging. J Biomedical Optics. 13(6):064005. 2008.

Zhang J. Cheng G, Koert A, Zhang J, Gellman B, Yankey GK, Satpute A, Dasse KA, Gilbert RJ, Griffith
BP, Wu ZJ. Functional and biocompatibility performance of an integrated maglev pump-oxygenator.
Artificial Organs, 33(1): 36-45, 2009.

Mondal PP, So PTC, Gilbert RJ. Plasmon enhanced fluorescence microscopy below the quantum
noise limit with reduced photobleaching. Applied Physics Letters, 93, 093901, 2008.

Sosnovik DE, Wang R, Dai G, Wang T, Aikawa E, Novikov M, Rosenzweig A, Gilbert RJ, Wedeen VJ.
Diffusion spectrum MRI tractography reveals the presence of a complex network of residual myofibers
in infarcted myocardium. Circ Cardiovasc Imaging.2:206-212, 2009.

Mondal PP, Gilbert RJ, So PTC. Multi-photon induced cubic-to-quartic intensity dependent transition of
anti-stoke Raman signal. Applied Physics Letters, 94(10):103901-103901-3, 2009.

Martin PM, Bennett WD, Monzyk BF, Gilbert RJ. Photocatalytic Thin Films for Biomedical Applications
52nd Annual Technical Conference Proceedings, Santa Clara, CA, May 9-14, 2009.

Zhang J, Taskin ME, Koert A, Zhang T, Gellman B, Dasse KA, Gilbert RJ, Griffith BP, Wu ZJ.
Computational design and in vitro characterization of an integrated maglev pump-oxygenator.
Artif Organs. 33(10): 805-17, 2009.

Wang TT, Kwon HS, Dai G, Wang R, Mijailovich SM, Moss RL. So PTC, Wedeen VJ, Gilbert RJ.
Reduced expression of myosin binding protein C (MyBP-C) is associated with myoarchitectural disarray
in the mouse ventricular wall. Annals Biomedical Engineering. 38(9): 2841-50, 2010.

Mijailovich SM, Liang A, Wedeen VJ, Gilbert RJ. Simulation of lingual tissue deformation based on the
mechanics of mesoscale myofiber tracts obtained by diffusion spectrum MR imaging with tractography.
Journal Applied Physiology, 109(5):1500-14, 2010.

Mondal PP, Gilbert RJ, So PTC. Photobleaching reduced fluorescence correlation spectroscopy. Appl
Physics Letters, 97: 103704, 2010.

Rasponi M, Ullah T, Gilbert RJ, Thorsen T. Realization and efficiency of a micro-photocatalytic
cell prototype for real-time blood oxygenation. Med Eng Physics, 33(7):887-92, 2011.

Lovich MA, Bruno NK, Plant C, Wei A, Vasquez GB, Johnson B, Fine D, Gilbert RJ. Use of ultra-pure
nitric oxide generated through the reduction of nitrogen dioxide by ascorbic acid to reverse pulmonary
hypertension in hypoxemic swine. Nitric oxide: Biology and Chemistry, 31;24(4):204-12, 2011.

Mijailovich SM, Stojanovic B, Nedic D, Svicevic M, Gilbert RJ, Geeves MA, Irving TC. Modulation of
crossbridge cycling kinetics and length dependent calcium sensitivity by titin and nebulin. Biophys J, 104(2):
310, 2013.

Lovich MA, Denton RJ, Wakim M, Wei AE, Maslov MY, Gamero LG, Vasquez GB, Johnson B,
Roscigno RF, Gilbert RJ. Generation of purified gas phase nitric oxide from liquid N2Oa: for the
treatment of pulmonary hypertension in hypoxemic swine. Nitric oxide, 37: 66-72, 2014

Taylor EN, Gilbert RJ. Generalized Q-space imaging reveals complex muscle architecture in vivo.
Proceedings of the Northeast Bioengineering Conference, April 2014.

Johnston J, Taylor EF. Gilbert RJ, Webster TJ. Multi-branched gold nanoparticles for surface enhanced
Raman scattering. Proceedings of the Northeast Bioengineering Conference, April 2014.

Wakeam E, Wee J, Lebenthal A, Ali SO, Gilbert RJ, Bueno R. Does BMI predict recurrence or
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complications after re-operative reflux surgery? Review of a single center's experience and a
comparison of outcomes. J Gastrointest Surg. 18(11):1965-73, 2014.

89. Lovich MA, Pezone MJ, Wakim MG, Denton RJ, Maslov MY, Murray MR, Tsukada H, Agnihotri
AK, Roscigno RF, Gamero LG, Gilbert RJ. Inhaled nitric oxide augments left ventricular assist device
capacity by ameliorating secondary right ventricular failure. ASAIO J. 61(4):379-85, 2015.

90. Taylor EN, Hoffman MP, Aninwene Il GE, Gilbert RJ. Patterns of intersecting fiber arrays revealed
through the assessment of whole organ myoarchitecture. Biophysical Journal, 108(11): 2740-9, 2015

91. Mijailovich SM, Stojanovic B, Nedic D, Svicevic, Irving T, Gilbert RJ, Geeves MA. Quantitative
bioengineering analysis of muscle mechanics and metabolism. 9th European Solid Mechanics
Conference, July 6-10, 2015, Leganés-Madrid, Spain. 2015.

92. Taylor EN, Ding Y, Lin L, Aninwene Il GE, Hoffman MP, Fuller DC, Gilbert RJ. Generalized Q-space MRI
reveals macroscopic patterns of tumor architecture in vivo. Northeast Bioengineering Conference at
Rensselaer Polytechnic Institute on April 17-19, 2015

93. Ivanovic M, Stojanovic B, Kaplarevic-Malisic A, Mijailovich SM, Gilbert RJ. Distributed multiscale
muscle modeling in a hybrid MPI-CUDA computational environment. Simulation: Transactions of the
Soceity for Modeling and Simulation International, 10: 1-13, 2015.

94. Johnson, J, Yazici H, Taylor EN, Gilbert RJ, Webster TJ. Improved molecular fingerprint analysis
employing multi-branched gold nanoparticles in conjunction with surface enhanced Raman scattering.
International Journal of Nanomedicine, 11: 45-53, 2016.

95. Pezone MJ, Wakim MG, Denton RJ, Gamero LG, Roscigno RF, Gilbert RJ, Lovich MA. Nitrogen
dioxide reducing ascorbic acid technologies in the ventilator circuit leads to uniform NO concentration
during inspiration. Nitric Oxide. 58:42-50, 2016.

96. Taylor EN, Hoffman MP, Barefield DY, Aninwene |l GE, Abrishamchi AD, Lynch TL, Govindan
S, Osinska H, Robbins J, Sadayappan S, Gilbert RJ. Alterations in multi-scale cardiac architecture in
association with phosphorylation of myosin binding protein-C. JAHA, 5(3): e002836, 2016.

97. Taylor EN, Ding Y, Zhu S, Chen E, Alexander P, Lin L, Aninwene Il GE, Hoffman MP, Mahajan A,
Mohamed ASR, McDannold N, Chen CC, Fuller CD, Gilbert RJ. Association between tumor
architecture derived from generalized Q-space MRI and survival in glioblastoma. Oncotarget,
8(26): 41815-41826, 2017.

98. Hoffman MP, Taylor EN, Aninwene |l GE, Sadayappan S, Gilbert RJ. Assessing the mesoscale
architecture of muscle with generalized Q-space MR imaging. Microscopy Research Technique,
81(2):162-170, 2018.

99. Lovich MA, Bruno NK, Wei AE, Maslov MY, Denton RJ, Gamero G, Vasquez GB, Gibert RJ. Nitric
oxide generated through ascorbic acid reduction of nitrogen dioxide reduces pulmonary vascular
resistance in hypoxemic swine with minimal inhaled and exhaled nitrogen dioxide. Circulation, 124 (21),
2018.

100. Barefield DY, Lynch IV TL, Kuster DWD, Haar L, Wang Y, McNamara J, Taylor EN, Pradeep L, Dobev
D, Ai X, Janssen PML, Kass D, J WK, Gilbert RJ, Sadayappan S. Ablation of the calpain-targeted site
of cardiac myosin binding protein-C is cardioprotective during ischemia.J Mol Cell Cardiol. 129:236-
246, 2019.

101. Sadayappan S, Gilbert RJ. The potential role of neddylation in pre- and postnatal cardiac remodeling.
Am J Physiol Heart Circulatory Physiol, 317(2):H276-H278, 2019.

102. Stojanovic B, Svicevic M, Kaplarevic-Malisic A, Gilbert RJ, Mijailovich SM. Multi-scale muscle
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contraction model linking sarcomere length-dependent cross-bridge kinetics with macroscopic
deformation. Journal of Computational Science, 39:101062, 2020.

Brodsky MB, Gilbert RJ. The long-term effects of COVID-19 on dysphagia evaluation and treatment.
Archives of Physical Medicine and Rehabilitation, S0003-9993(20): 30295-1, 2020.

Siamwala JH. Zhao A, Barthel H, Gilbert RJ, Rounds S. Innate immune mechanisms in cardiac fibrosis
and pulmonary arterial hypertension. Physiological Reports, 8(15): €14532, 2020.

Arif M, Rafsanjani P, Song T, Desai D, Singh R, Kondori SB, Gilbert RJ, Dhandapany PS, Becker RC,
Kranias EG, Sadayappan S. Genetic, clinical, molecular, and pathogenic aspects of the South Asian-
specific polymorphic MYBPC3425p variant. Biophysical Reviews, 12(4): 1065-1084, 2020.

Lynch TL, Kumar M, McNamara JW, Kuster DWD, Sivaguru M, Pervis MJ, Kyoung HL, Kuffel G, Zillox
MJ, Lin BL, Weikang M, Gibson A, Blaxall BC, Lorenz JN, Leichter DM, Leary OP, deTombe PP,
Gilbert RJ, Craig R, Irving R, Warshaw DM, Sadayappan S. Amino terminus of cardiac myosin binding
protein-C regulates cardiac contractility. J Mol Cell Cardiology, 26;156:33-44, 2021.

Nowruzpour M, Denielli R, Leichter D, Vang A, Gilbert RJ, Choudhary G, Avaz R. Mechanisms of right
ventricular maladaptation in pulmonary arterial hypertension: Excessive wall stiffening and fiber
remodeling. Presented at the Annual Meeting of the Biomedical Engineering Society, October, 2021.

Leichter DM, Stark N, McFarland S, Leary OP, Gilbert RJ,* Nicosia MA.* Development of a coupled
computational model relating myoarchitecturally derived lingual deformation with liquid bolus flow
during oropharyngeal swallowing. Computers in Biology and Medicine, 145: 105446, 2022. * Shared
senior author.

Cao 'Y, Gilbert RJ, Quon H. Advances and challenges in treatment de-intensification of HPV-associated
oropharyngeal squamous cell carcinoma. Current Otorhinolaryngology Reports, 10: 464-474, 2022.

Taylor EN, Huang N, Wedeen VJ, Mortazavi F, Wedeen VJ, Gilbert RJ, Hamilton JA. Lipid and smooth
muscle architectural pathology in the rabbit atherosclerotic vessel wall using Q-space cardiovascular
magnetic resonance. Journal of Cardiovascular Magnetic Resonance Imaging, 24(1): 74, 2022.

Mendiola EA, Da Silva Goncalves Bos D, Leichter DM, Vang A, Zhang P, Leary OP, Gilbert RJ,
Avazmohammadi R, Choudhary G. Right ventricular architectural remodeling and functional adaptation
in pulmonary hypertension. Circulation Heart Failure, 16(2):e009768, 2023

Gilbert RJ, Siamwala JH, Kumar V, Thompson CC, Shikora SA. Reconsideration of the gastroparetic
syndrome. Current Gastroenterology Reports (Nature Portfolio), 25(4):75-90, 2023.

Siamwala JH, Pagano F, Dubliecka-Szczerba PM, Ivey MJ, Guirao-Abad JP, Zhao A, Chen S,

Granston H, Jeong JY, Rounds S, Kanisicak O, Sadayappan S, Gilbert RJ. IL-1B3-mediated adaptive re-
programming of endogenous human cardiac fibroblasts to cells with immune features during fibrotic
remodeling. Communications Biology (Nature Portfolio), Nov 25, 6(1): 1200, 2023.

Sakthivel K, Gilbert RJ. Food as medicine: Establishing a scalable foundation using data-guided and
supermarket-based dietary interventions and modern online shopping tools. Thrombosis Thrombolysis,
56(4):514-517, 2023.

Leary OP, Zepecki JP, Pizzagalli M, Toms SA, Liu DD, Suita Y, Ding Y, Fuller CD, Chung C, Boxerman
JL, Malik AN, Tapinos N, Gilbert RJ. Tumor-associated tractography derived from high angular
resolution Q-Space MRI may predict patterns of cellular invasion in glioblastoma. Cancers,
16(21):3669, 2024.

McFarland S, Leichter DM, Stark N, Gilbert RJ, Nicosia MA. Experimental and computational
analysis of bolus fragmentation during model oropharyngeal swallowing. Dysphagia, Nov 19, 2025.
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117.  Sakthivel K, Van Niel A, Siamwala JH, Thompson CC, Shikora SA, Gilbert RJ. Bidirectional relationship
between gastroparesis and malnutrition. Digestive Diseases and Sciences, 70(9):2951-2955, 2025.

Book and book chapters

1. Gilbert RJ, RK Goyal. Gastrointestinal manifestations of renal failure. In: The Systemic
Consequences of Renal Failure. (G. Eknoyan, ed.). Grune and Stratton, New York, 1984.

2. Gilbert RJ. Intestinal muscle effects of Clostridium difficile toxins. In: Immune modulation of
gastrointestinal motility (W Snape and S Collins, eds.), CRC Press, Inc., 1991.

INTELLECTUAL PROPERTY

2005 Monzyk BF, Gilbert RJ (Inventors) Photolytic generation of hydrogen peroxide (US 2009
0US20090074611A1)

2025 Gilbert RJ (Inventor) Intravascular oxygen generation through photocatalysis. No. 63/845,775 (Patent
submitted and pending)

RECENT INVITED LECTURES

2011 Enclosed life support system based on photolytically derived electrochemistry (PDEC) Technology.
Presented to Boeing Corporation, Arlington, VA, January 2011.

2011 Imaging mechanics with MRI: Lessons learned from the study of the tongue. Presented to the
Department of Surgery, University of Massachusetts School of Medicine, Worcester, AM, April 2011.

2013 Biomedical Engineering Technology: Prescription for job growth Presented to the Benjamin Franklin
Institute of Technology, Boston, MA, January 2013

Photolytically derived electrochemistry (PDEC): Underwater life support technology emulating
photosynthesis. Presented to NAVSEA, Washington, DC, March 2013.

2013 Life support technology emulating photosynthesis. Presented at the 1st Annual IT Nanotechnology
Conference, Northeastern University, Boston, MA July 2013.

2014 Mapping complex myoarchitecture and mechanics with MRI. Presented to the Department of Chemical
engineering, Northeastern University, Boston, MA, November 2014

2014 Mapping biological architecture with diffusion weighted magnetic resonance imaging. Presented to the
Department of Cardiology, Brigham and Women’s Hospital, Boston, MA, December 2014

2015 Mapping multi-scale tissue architecture with generalized Q-space magnetic resonance imaging.
Presented to Bruker Corporation, Billerica, MA, January 2015.

2015 Generation of biological tissue architecture through live cell 3D printing. Presented at the World
Preclinical Congress, Boston, MA, March 2015

2015 Tissue engineering through live cell 3D bio-printing. Presented at the Digilab Corporation, Holliston,
AM, March 2015.

2015 Multiscale structural and functional imaging of biological tissue with generalized Q-space imaging.

Presented to the Department of Pharmaceutical Sciences, Northeastern University, Boston, MA, May
2015.
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Mapping biological myoarchitecture with MRI. Presented to the Department of Rehabilitation Medicine,
Johns Hopkins Hospital, Baltimore, MD, July 2015

Applications of generalized Q-space MRI for clinical radiology. Presented to the Department of
Radiology, Johns Hopkins Hospital, Baltimore, MD, September 2015.

Definition of a graduate program in biological materials. Presented to the College of Science,
Northeastern University, Boston, MA, September 2015.

Assessing tumor architecture in the setting of rectal adenocarcinoma. Presented to the Department of
Surgery, Brigham and Women’s Hospital, Boston, MA, March 2016.

Mapping the muscular architecture of cardiomyopathy with Q-space MRI. Presented to the
Cardiovascular Research Center of Brown Medical School, Providence, RI, June 2016.

Tumor architecture derived from Q-space MRI predicts survival in glioblastoma. Presented at
Neurosurgery Grand Rounds, Rhode Island Hospital, Providence, RI, January 2017.

Architectural patterns derived from Q-space MRI provide a template for bioprinting of muscular tissue.
Presented to Tissue Engineering Consortium sponsored by Digilab, April 2017.

Mapping biological architecture with Q-space MRI. Presented at the University of Cincinnati Medical
School, Cincinnati, OH, June 2018.

Mapping architectural injury in the heart with generalized Q-space MRI (GQI). Presented at the
American Heart Association, Basic Cardiovascular Sciences Meeting, Boston, MA, July 2019.

Mapping myoarchitectural patterns with Q-space MRI (QSI). Presented at the Department of Physical
Medicine and Rehabilitation. Johns Hopkins Medical Center, Baltimore, MD, January 2020.

Mapping lingual myoarchitecture with Q-space MRI. Presented to the Dysphagia Research Society
Annual meeting, March 2022.

Architectural template for lingual mechanical function during swallowing: How to build a tongue from
spare parts. Presented to the Department of Physiology and Biophysics, Boston University School of
Medicine, Boston, MA, May 2022.

Architectural basis for lingual mechanical function. Presented to the Department of Speech Pathology,
Laboratory of Cara E. Stepp, Boston University, Boston, MA, December 2022.

Defecatory disorders in the setting of the tethered spinal cord syndromes. Presented to the Department
of Rehabilitation Medicine, Pelvic Rehabilitation Services, Miriam Hospital, Warren Alpert Medical
School of Brown University, Providence, RI, February 2023.

Journal of Cardiac Magnetic Resonance Imaging (JCMRI) Journal Club Presentation. The architectural
basis of atherosclerosis in the rat model ascertained by Q-space MRI. Boston, MA, March 2023.

Reconsideration of the gastroparetic syndrome. Presented to the Department of Endocrinology,
Women’s and Infants Hospital, Providence, RI, August 2023.

Architectural basis for right sided heart failure in the setting of pulmonary hypertension. Presented to
the Department of Medicine, University of Cincinnati School of Medicine, Cincinnati, OH, September
2023.

Treatment paradigms for gastroparetic syndrome. Presented to PrimaCare, Fall River, MA
September 2023.
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Architectural signatures of cardiomyopathy derived from Q space MRI. Presented at Heart Failure
Conflux 2024 organized by the Centre for Advanced Research and Excellence in Heart Failure (CARE-
HF) and the Heart Failure Association of India (HFAI). February 2024.

Mapping lingual myoarchitecture with Q space MRI form the basis for deglutitive mechanical function.
Presented to the Dysphagia Research Society Annual Meeting, March 2024.

Immunopathogenesis of gastroparesis and its implications for novel therapeutic domains. Presented to
Ovesco Endoscopy Inc, April 2024.

Anorectal disorders in the setting of Ehlers Danlos and tethered cord syndromes. Presented to the
Department of Neurosurgery, Neurosurgery Grand Rounds, July 2024.

Immunopathogenesis of gastroparesis. Presented for Medical Grand Rounds at the Maine Medical
Center, Portland MN, December 2024.

Immunopathogenesis of gastroparesis. Presented to the Neurogastroenterology Section at BIDMC,
Boston, MA April 2025.

Role of fibroblast plasticity in the genesis of cardiac architectural injury and repair. Presented to the
Department of Cellular and Molecular Medicine. June 2025.

Gastroparesis in the setting of Ehlers Danlos Syndrome. Presented to the Maine Chapter of the Ehlers
Danlos Society, September 2025.

Immunopathogenesis of gastroparesis. Presented in association with film screening and panel
discussion sponsored by the Foundation for Neurogastroenterology Health, April 2026.

Architectural signatures of cardiomyopathy ascertained by Q-space MRI. Presented to the Department
of Cellular and Molecular Medicine, University of Arizona, Tucson, AZ, May 2026.

Architectural basis for lingual mechanopathology during dysphagia. Presented to the Department of
Speech Language Pathology, Walter Reed National Military Medical Center, Washington DC, May
2026.

MAJOR GRANTS, CONTRACTS, AND GIFTS
RECENTLY COMPLETED
2017-2022 National Institutes of Health (R56/R01 HL139680)

Role: Principal investigator
Title: Myoarchitectural basis of heart failure

CURRENT

2025-present Foundation for Neurogastroenterology Health: Philanthropic grant support for

Neurogastroenterology program and implementation of its research agenda

Role: Principal investigator

Research goals:

1) Decoding immune mechanisms of muscle injury: Identification of the fibroimmune
mechanisms that cause Gl muscle weakness in multiple diseases and the
development of novel physico-biological modes of therapy.

2) Developing targeted gastroparesis therapy: Purposefully remodeling the
neuroimmune interface using advanced gene editing, local oxygen delivery,
and polymer-encapsulated cytokines that may be delivered directly to the
nerves and muscles of the stomach.
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3) Research into the relationship between nutrition, metabolism and inflammatory
injury: Identify pathways that associate nutrition,
inflammation, and metabolism.

Oxgen Inc

Role: Principal investigator

Title: Assessment of safety and efficacy of photocatalytic oxygenation in a rat model of
respiratory failure.

Research goals:

Configuration of a 3D (single and multilayered) photocatalytic device: The microfluidic
design should provide sufficient oxygenation without exerting excessive shear on the
blood or causing thrombosis in rodents, pigs, and humans.

Development of a 3D microfluidic platform to carry out photocatalysis in flowing whole
blood: To develop a computational framework to simulate laminar fluid flow through
bifurcating microchannels.

Assessment of safety and efficacy in small animal model (rodent): To demonstrate the
capacity of the photocatalytic oxygenation device to promote re-oxygenation in rats
made acutely hypoxemic and adult rats with chronic hypoxemia.

Assessment of safety and efficacy in large animal model with equivalence to humans in
terms of physiology and scale: To demonstrate the capacity of the photocatalytic
oxygenation device to safely promote oxygenation or reoxygenation in three porcine
models, similar to humans in both physiology and scale

RECENT SUBMISSIONS

2022-2023

2024-2026

2024-2026

2024-2029

2025-2026

2026-2029

National Institutes of Health, CardioPulmonary Vascular Biology Center for Biomedical
Research Excellence (COBRE)

Role: Principal investigator

Title: Development of a microfluidic based photocatalytic device to promote oxygenation
in a rat respiratory failure model

JHU DRO Collaborative Future Forward Award

Role: Co-investigator (Pl Quon)

Title: Tumor architectural patterns ascertained for the purpose of personalization and
organ preservation radiotherapy.

Johns Hopkins University Discovery Grant Proposal
Role: Co-Principal investigator (shared with H. Quon, JHU)
Title: Myoarchitectural basis of impaired airway protection in Down Syndrome

National Institutes of Health (Catalyst Award)
Role: Multi-principal investigator (with R. Mittal MD, UC San Diego, CA)
Title: Biomechanical basis of lower esophageal sphincter function

Johns Hopkins University Discovery Award
Role: Co-investigator (Pl Quon)
Title: redefining skeletal muscle injury with Q-space MRI

Department of Defense (DTRA)
Role: Co-principal investigator (with Quon)
Title: Deployable QSl-based assessment of radiation muscle recovery.

MAJOR AWARDS PREVIOUSLY FUNDED

1988-1989

National Institutes of Health (NCRR S07RR005487)
Role: Principal investigator
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Title: Clostrium difficile toxin and smooth muscle

National Institutes of Health (RO1 Al 25635)
Role: Principal investigator
Title: Intestinal muscle effects of Clostridium difficile toxin

National Institutes of Health (RO1 DC 005604)
Role: Principal investigator
Title: Lingual mechanical function during swallowing

National Institutes of Health (SBIR R 43 HL 071376)
Role: Co-investigator (Pl Dasse KA)
Title: Development of a Magnetically Driven Heart Pump, Phase |, Il, Il Continuation

National Institutes of Health (SBIR R43 HL 074628)
Role: Co-investigator (Pl Dasse KA)
Title: Miniature MagLev VAD for children and adults, Phase I, Il, Il Continuation

National Institutes of Health (SBIR R42 HL 084807)

Role: Co-investigator (Pl Dasse KA)

Title: Integrated MagLev pump-oxygenator for respiratory support, Phase |, Il ||
Continuation

National Institutes of Health (RO1 HL 086652)
Role: Principal investigator
Project title: Development of a photoactivated respiratory support device.

National Energy Technology Laboratory

Role: Principal investigator

Title: Use of photocatalysis to reduce carbon dioxide and generate stable forms of
hydrogen as a renewable source of energy

National Institutes of Health (PumpKIN RFP NHLBI-HV-09-14)
Role: Co-investigator (PI: B. Griffith)
Title: Pumps for Kids, Infants and Neonates (PumpKIN) Pre- Clinical Program

National Institutes of Health (SBIR R43 HL 097484)
Role: Co-investigator (PI: D. Fine)
Title: Delivery system for inhaled nitric oxide

Northeastern University (Tier 1 proposal)
Role: Co-Principal investigator
Title: Mapping glioblastoma architecture in response to serotonin receptor ligands.

National Institutes of Health (RO1 DC 011528)
Role: Principal investigator
Title: Multiscale mechanisms of lingual mechanical function.

National Institutes of Health (R56/R01 HL139680)
Role: Principal investigator
Title: Myoarchitectural basis of heart failure

TEACHING AND ADVISING EXPERIENCE

1986-1989

Lecturer and Director, Biology of Disease (Gastroenterology)
Boston University School of Medicine, Boston, MA
Lecturer, seminar leader, and program director for a medical school class of 150
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1991-1996

1997-2012

1997-2012

2013-2018

2013-2018
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students, course length 1.5 months with average contact 3-5 sessions per week

Lecturer and seminar leader (Gastrointestinal pathophysiology)
Health Sciences and Technology Program

Harvard Medical School and Massachusetts Institute of Technology
Boston, MA

Lecturer and seminar leader in Gl pathophysiology to medical/graduate student class
of 35 students. Course length 3 months with average contact 2-3 two-hour sessions
per week

Lecturer, graduate, undergraduate research advisor
Department of Mechanical Engineering
Massachusetts Institute of Technology, Cambridge, MA

Graduate student research preceptor for mechanical engineering, chemical engineering
and HST graduate students. Includes departmental presentations/lectures/seminars on
various topics related to motor systems, biological imaging, and computational
mechanics. Research teacher/advisor for undergraduates in biology, mechanical
engineering, chemical engineering. Average number of research student advisees/year
was 4, with total weekly contact with student/advisees of 15 hours.

Pre-medical school advisor/research preceptor
Massachusetts Institute of Technology, Cambridge, MA

Undergraduate preceptor for prospective medical students, approximately 3-5 new
students/year from all departments of the Institute, who are followed from the sophomore
to senior years, providing guidance in selection and evaluation of courses and medical
school applications.

Pre-medical school advisor
Northeastern University, Boston, MA

Undergraduate advisor for students who identify as directed to medical school, providing
guidance in course selection, research mentorship, and preparation of applications.

Lecturer: Physical Chemistry (CHM 3421)
Department of Chemistry and Chemical Biology
Northeastern University, Boston, MA

Provided lectures for the undergraduate and graduate Physical Chemistry course. The
specific material that was taught included: principals and practical implementation of
Physical Chemistry, multivariable calculus, thermodynamics, and chemical equilibrium.

GRADUATE/UNDERGRADUATE THESIS AND MENTORED RESEARCH

1993-1995

1993-1995

1994-1996

David J. Maddock MD, Gastroenterology fellow, Gastroenterology Research, St.
Elizabeth’s Medical Center, Boston, MA
Research focus: Airway protection during swallowing

Robert F. Flaherty, UG student. Gastroenterology Research, St. Elizabeth’s Medical
Center, Boston, MA
Research focus: Integration of swallowing and respiration

Clinton S. Poppel, UG student, Gastroenterology Research, St. Elizabeth’s Medical

Center, Boston, MA
Research focus: Respiratory resetting due to perturbations of the respiratory oscillator
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2001-2006

2003-2005

2003-2005

2003-2005

2004-2007

2004-2007

2005-2006

2005-2006

2005-2007

2005-2007

2005-2007

2005-2007

2006-2008
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Vitaly J. Napadow: PhD Thesis, Heath Science and Technology,

Massachusetts Institute of Technology, Boston, MA

Thesis title: Structure-function relationships in the human tongue.

George Gluck, Senior UG Thesis, Biology,

Massachusetts Institute of Technology, Boston, MA

Thesis title: Analysis of the binding forces in a-dystroglycan-laminin interactions using
atomic force microscopy

Sebastian Heersink, Senior UG Thesis, Mechanical Engineering,

Massachusetts Institute of Technology, Boston, MA

Thesis title: Molecular unfolding patterns exhibited by the laminin G4-5 dystroglycan-
binding domain

Andrew Wilkerson, Senior UG Thesis, Mechanical Engineering,

Massachusetts Institute of Technology, Boston, MA

Thesis title: Regulation of single integrin-laminin bond force by divalent cations

David Shearer, Senior UG Thesis, Mechanical Engineering,

Massachusetts Institute of Technology, Boston, MA

Thesis title: The effects of membrane and cytoskeletal mechanics on cell adhesiveness

Brendan T. Madigan, Senior UG Thesis, Mechanical Engineering,

Massachusetts Institute of Technology, Boston, MA

Thesis title: Development of a model to explain the effect of variable membrane
compliance on single molecule adhesive bond force

Daniel Schrag, PhD Thesis, Mechanical Engineering

Swiss Federal Institute of Technology, Zurich, Switzerland.

Thesis title: Development of flow sensor technology in the setting of highly miniaturized
bearing-less motors.

Simon T. Huwyler, PhD Thesis, Mechanical Engineering

Swiss Federal Institute of Technology, Zurich, Switzerland.

Thesis title: Development of viscosity sensor technology based on the electromagnetic
detection of motion within a highly miniaturized, bearing-less motor

Lee Magnusson, Master’s Thesis, Mechanical Engineering,

Massachusetts Institute of Technology, Boston, MA

Thesis title: 3D mapping of lingual myoarchitecture

Adam Vollmer, Master’s Thesis, Mechanical Engineering
Massachusetts Institute of Technology, Boston MA
Thesis title: Development of a microfluidic scale photolytic artificial lung.

Jason Liang, Senior UG Thesis, Mechanical Engineering

Massachusetts Institute of Technology, Boston, MA

Thesis title: Validation of diffusion spectrum magnetic resonance imaging for resolving
crossing fiber populations in artificial microfluidic constructs.

Vincent Chen, Senior UG Thesis, Electrical Engineering
Massachusetts Institute of Technology, Boston, MA
Thesis title: Modeling optoelectronic efficiency of a transition metal oxide thin film.

Michael Huhs, Senior UG Thesis, Electrical Engineering, Massachusetts

Institute of Technology, Boston, MA

Thesis title: Photolytic generation of hydrogen peroxide for surgical instrument
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2006-2008

2007-2009

2007-2010

2007-2010

2007-2010

2007-2010

2007-2010

2008-2010

2008-2010

2008-2010

2009-2011

2010-2013
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sterilization.

Meghna Trevedi, Senior UG Thesis, Mechanical Engineering

Massachusetts Institute of Technology, Boston, MA

Thesis title: Development of an ambulatory breathing air apparatus for use in
underground mining rescue.

Victor Cabral, Senior UG Thesis, Nuclear Engineering

Massachusetts Institute of Technology, Boston, MA

Thesis title: Assessment of fiber diameter in a model microfluidic system employing
diffusion spectrum imaging.

Samuel M. Felton, Undergraduate and Master’s thesis, Biological Engineering,
Massachusetts Institute of Technology, Boston, MA

Thesis title: Association of lingual myoarchitecture with local mechanics during
swallowing determined by magnetic resonance imaging.

Terry A. Gaige, UG and Master’s thesis, Mechanical Engineering

Massachusetts Institute of Technology, Boston, MA

Thesis title: Determination of 3D myoarchitecture in complex muscular tissues with
diffusion based MRI

Hyesung Park, Master’s thesis, Mechanical Engineering
Massachusetts Institute of Technology, Boston, MA
Thesis title: Design and fabrication of microfluidic devices for artificial respiration

Hyuk Sang Kwon, PhD thesis, Mechanical Engineering
Massachusetts Institute of Technology, Boston, MA
Thesis title: High throughput 3D tissue cytometry.

Teresa Wang, UG and Master’s thesis, Biological Engineering

Massachusetts Institute of Technology, Boston, MA

Thesis title: Determination of 3D resolved cardiac myoarchitecture employing diffusion
spectrum imaging and tractography.

Alvin Liang, Master’s thesis, Electrical Engineering and Computer Science,
Massachusetts Institute of Technology, Boston, MA

Thesis title: Modeling the mesoscale deformations of the human tongue

Erin Koskal, Senior UG thesis, Mechanical Engineering

Massachusetts Institute of Technology, Cambridge, MA

Thesis title: Computational mass transfer modeling of flow through a photocatalytic
oxygen generator

Tania Ullah, Master’s thesis, Mechanical Engineering

Massachusetts Institute of Technology, Cambridge, MA

Thesis title: Development of a microfluidic device for blood oxygenation by
photocatalysis.

Partha Mondal PhD, Post-doctoral fellow, Mechanical Engineering
Massachusetts Institute of Technology, Cambridge, MA
Research focus: Plasmon enhanced fluorescence microscopy.

Andrew Perrin PhD, post-doctoral fellow

Steward St. Elizabeth’s Medical Center, Boston, MA

Research focus: Design of “leaky” waveguides for devices promoting photocatalytic
oxygen generation.
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2013-2016

2013-2017

2013-2017

2013-2017

2014-2017

2016-2017

2016-2017

2016-2017

2016-2017

2016-2017

2016-2017

2016-2017

2016-2017

2016-2017
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Jencillin Johnston, Master’s Thesis, Chemical Engineering
Northeastern University, Boston, MA

Thesis title: Improved molecular fingerprint analysis employing multi-branched
gold nanoparticles in conjunction with surface enhanced Raman scattering

Erik N Taylor PhD, Post-doctoral fellow, Chemistry/Chemical Biology
Northeastern University, Boston, MA
Research focus: Architectural imaging with generalized Q-space imaging

Matthew P. Hoffman, PhD, Research scientist, Chemistry/Chemical Biol.
Northeastern University, Boston, MA

Research focus: Molecular regulation of myosin binding protein C in the setting of

hypertensive cardiomyopathy.

George E. Aninwene Il, PhD, Post-doctoral fellow, Chemistry/Chemical Biology

Northeastern University, Boston, MA
Research focus: 3D bioprinting of cardiac and skeletal muscle.

Shan Zhu PhD, Senior Research Scientist, Chemistry/Chemical Biology
Northeastern University, Boston, MA
Research focus: Biological basis of tumor architecture in GBM

Leon Lin, UG thesis, Chemistry/Chemical Biology
Northeastern University, Boston, MA
Research focus: Tumor architecture of lingual carcinoma

Aurash D. Abrishamchi, UG thesis, Chemistry/Chemical Biology
Northeastern University, Boston, MA
Research focus: Human cardiac myoarchitecture

Eric Cheah, UG thesis, Chemistry/Chemical Biology
Northeastern University, Boston, MA
Research focus: Tumor architecture of GBM

Heidi Van, UG thesis, Chemistry/Chemical Biology
Northeastern University, Boston, MA
Research focus: Regulation of ubiquitin biology in relation to MYBPC3

Krista Blomquist, UG student, Chemistry/Chemical Biology
Northeastern University, Boston, MA
Research focus: Regulation of ubiquitin biology in relation to MYBPC3

Ethan Tan, UG student, Chemistry/Chemical Biology
Northeastern University, Boston, MA
Research focus: 3D bioprinting of cardiac tissue

Zac Flindstrom, UG student, Chemistry/Chemical Biology
Northeastern University, Boston, MA
Research focus: Tumor architecture of lingual carcinoma

Michelle Fong, UG student, Chemistry/Chemical Biology
Northeastern University, Boston, MA
Research focus: Tumor architecture of lingual carcinoma

Joanne Truong, UG student, Chemistry/Chemical Biology
Northeastern University, Boston, MA
Research focus: Development of software for control of 3D bioprinting
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2016-2018 Nicholas Haberli, UG student and thesis Chemistry/Chemical Biology
Northeastern University, Boston, MA
Research focus: Photocatalysis and oxygen generation

2017-2018 Casey Poore, UG student and research assistant, Neurosciences
Brown University, Providence, RI
Research focus: Macroscopic patterns of glioblastoma tumor architecture

2017-2018 Madeline Cosgrove, UG student and research assistant, Neurosciences
Brown University, Providence, RI
Research focus: Geometric architectural patterns of glioblastoma

2017-2018 Todd S. Stafford MD, Assistant Professor, Surgery
Rhode Island Hospital and Warren Alpert Medical School of Brown University
Research focus: Outcome analysis of roux-y gastrojejunostomy for treatment of
intractable gastroparesis

2018-2019 Jillian Oliver, Graduate student, Department of EEB
Brown University, Providence, RI
Research focus: Geometric patterns of lingual myoarchitecture.

2018-2019 Nicole E. Stark, Master’s Student (co-adviser with Mark A. Nicosia PhD)
Department of Mechanical Engineering, Widener University, Philadelphia, PA
Research focus: Computational modeling of lingual mechanical function.

2018-2019 Steven P. McFarland, Master’s Student (co-adviser with Mark A. Nicosia PhD)
Department of Mechanical Engineering, Widener University, Philadelphia, PA
Research focus: Model generation for lingual accommodation.

2018-2019 David Liu, Medical student
Warren Alpert Medical School of Brown University, Providence, RI
Research focus: Computational analysis of multiscale GBM tumor architecture.

2019-2020 Sahani Wijesinghe, Graduate student, Department of Biomedical Engineering
Brown University, Providence, Rhode Island
Research focus: Soft robotic actuation for locomotion of video capsule endoscopy.

2018-present Owen P. Leary, Graduate student MD/PhD program
Warren Alpert Medical School of Brown University, Providence, RI
Research focus: Biological basis of GBM tumor invasion.

2018-2022 Dana Leichter, Master’s thesis, Graduate student
Brown University, Department of Biomedical Engineering
Research Service, Providence VA Medical Center
Research focus: Development of a computational model of lingual deformation based on
normal and pathological myoarchitectural patterns.

2019-2022 Abigail McElroy DVM, Research scientist (co-advisor with Petra Klinge MD)
Department of Neurosurgery, Rhode Island Hospital
Research focus: Autonomic regulation of Gl motility in Ehlers Danlos Syndrome

2019-2023 Jamila Siamwala, PhD, Assistant Professor of Molecular Pharmacology, Physiology and
Biotechnology (Research)
Providence VAMC, Warren Alpert Medical School of Brown University, Providence, Rl
Research focus: Regulation of fibroblast transdifferentiation in the setting of cardiac
inflammofibrosis.
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2020-2022

2020-2022

2020-2022

2020-2022

2021-2022

2021-2022

2021-2022

2021-2022

2021-2022

2021-2024

2022-2023

2022-2023

2022-2023
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Francesco Pagano, Research assistant

Department of Molecular Pharmacology, Physiology and Biotechnology

Providence VAMC, Warren Alpert Medical School of Brown University, Providence, Rl
Research focus: Fibroblast plasticity during inflammofibrosis in right sided heart failure

Shannon E. Mowbray, Master’s student (co-advisor Mark A. Nicosia PhD)
Department of Mechanical Engineering, Widener University, Philadelphia, PA
Research focus: Development of a 3D computational model of lingual mechanical
function during swallowing.

Tae Chung MD, Assistant Professor of PM&R and Neurology

Johns Hopkins Medical Center, Johns Hopkins University, Baltimore, MD

Research focus: Architectural analysis of laryngeal dynamics with convolutional neural
networks in patients with inclusion body myositis (IBM)

Alia Mowery MD, Surgical resident, Head and Neck Surgery (co-advisor with P. Vosler)
Johns Hopkins Medical Center, Johns Hopkins University, Baltimore MD
Research focus: Architectural analysis of lingual cancer employing Q-space MRI

Gerardo P. Carino MD, PhD, Associate Professor of Medicine,
Warren Alpert Medical School of Brown University, Providence, RI
Research focus: Photocatalysis and respiratory life support systems

Vivek Kumar MD, Assistant professor, Internal Medicine
Brigham and Women'’s Hospital, Harvard Medical School, Boston, MA
Research focus: Inflammo-pathogenesis of gastroparesis.

Cem Simsek MD, Fellow in advanced endoscopy, Gastroenterology
Brigham and Women'’s Hospital, Harvard Medical School, Boston, MA
Research focus: Novel diagnostic and therapeutic modalities for gastroparesis.

Samuel Booth, Medical student

New England College of Osteopathic Medicine

Research focus: Relationship between sacral nerve trauma due to spinal cord tethering
and anorectal dysfunction.

Trushti Patel, Medical student
New England College of Osteopathic Medicine
Research focus: Lingual tissue architectural disarray employing Q-space MRI

Austin Van Niel, Medical student, research assistant

New England College of Osteopathic Medicine

Research focus: Characterization of inflammatory myopathy in full thickness gastric
samples derived from patients with gastroparesis.

Daniel J. Stein MD, MPH, Instructor, Gastroenterology
Brigham and Women'’s Hospital, Harvard Medical School, Boston, MA
Research focus: Inflammo-pathogenesis of gastroparesis

Peyton Fair, Medical student, Research assistant

Johns Hopkins School of Medicine

Research focus: Characterization of inflammatory injury in the tongue secondary to
radiation therapy of squamous cell carcinoma

Joseph H. Garcia, Undergraduate student, Research assistant
University of Texas, Austin, TX, Department of Bioengineering
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2022-2024

2023-2024

2023-present

2023-2024

2023-2024

2023-2024

2024-2025

2024-2025

2024-2025

2024-present

2024-2025
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Research focus: Development of FE model of lingual mechanical function.

Michael Roumeliotis PhD, Assistant Professor of Radiation Oncology & Molecular
Radiation Sciences.

Johns Hopkins Medical Center, Baltimore, MD

Research focus: Architectural injury in the setting of radiation therapy of lingual cancer.

Karthikeyan Sakthivel, Medical student, Research assistant
University of lllinois School of Medicine
Research focus: Malnutrition and gastroparesis

Rahul Sandella MD, Resident in Internal Medicine, Research assistant
University of Chicago School of Medicine
Research focus: Pathogenesis of gastroparesis.

Merve Sahin, Medical student, Research assistant
Brigham and Women’s Hospital, Boston, MA
Research focus: Pathogenesis of gastroparesis.

Aaron D. Jacobson PhD, MRI Physics Lab Manager,
UCSD Center for Functional MRI, La Jolla CA
Research focus: Architectural of esophageal injury with Q-space MRI

Thaer Abdulfattah MD, Assistant Professor, Division of Gastroenterology
Roger Williams Medical Center, Providence, RI
Research focus: Immunopathogenesis of gastroparesis.

Steven N. Steinway MD, Assistant Professor,

Division of Gastroenterology, Brigham and Women’s Hospital, Boston, MA
Research focus: Submucosal delivery of immunomodulating pharmaceuticals for
treatment of inflammofibrotic lesions of the Gl tract.

Thais Del Rosario Hernandez, Graduate student (Pl Robert Creton PhD)
Department of Molecular Biology, Cell Biology and Biochemistry,

Warren Alpert Medical School of Brown University, Providence, RI
Research focus: Architectural aging in the zebrafish tongue.

Harry Rosenberg MD, PhD, Assistant Professor, Department of Pathology

Rhode Island Hospital and Lifespan HealthCare, Providence, Rl

Research focus: Immunopathogenesis of gastroparesis employing tissue obtained from
full thickness samples of the gastric wall.

Estelle Torbey MD, Assistant Professor, Division of Cardiology, Rhode Island Hospital
and Lifespan HealthCare, Warren Alpert Medical School of Brown University,
Providence, RI

Research focus: Architectural basis of atrial arrythmia ascertained with Q space MRI

Konstantina Svokos MD, Assistant Professor, Department of Neurosurgery, Rhode
Island Hospital and Lifespan HealthCare, Warren Alpert Medical School of Brown
University, Providence, RI

Research focus: Mechanopathology of tethered cord syndromes.

Srikumaran Sakthivel, Undergraduate student, research assistant

University of Cincinnati, Department of Bioengineering, Cincinnati, Ohio
Research focus: Architectural analysis of lingual injury in a mouse model of ALS
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2024-2025 Veena Kallambettu PhD, Post-doctoral fellow (co-advisor with Emily Plowman PhD)
Ohio State University, Department of Speech Pathology, Columbus Ohio
Research focus: Architectural basis of mechanopathology in the setting of radiation
therapy of lingual carcinoma.

2024-2025 Steven Maristela MS, Research fellow (co-advisor with Emily Plowman PhD)
Aerodigestive Research Core Laboratory, University of Florida, Gainesville, FL
Research focus: Biomechanics of impaired laryngeal closure in patients with ALS

2024-2025 Abraham B Shin MD, Medical resident/ research assistant (co-advisor with Estelle
Torbey MD)
Department of Medicine, Rhode Island Hospital, Providence, Rl
Research focus: Architectural basis of atrial fibrillation.

2024-2025 Suleman llyas MD, Cardiology and electrophysiology fellow/research assistant (co-
advisor with Estelle Torbey MD)
Division of Cardiology, Rhode Island Hospital, Providence, Rl
Research focus: Architectural basis of atrial fibrillation

CURRENT POSITIONS OF PREVIOUS TRAINEES/MENTEES (28/86 SELECTED)

Name of trainee Year completed Topic of research Current position.

David Paydarfar SEMC 1995 Respiration-swallowing Professor and Chairman, Department of

Neurology. University of Texas Austin

David J. Maddock SEMC 1995 Swallowing mechanics Physician, Gastroenterology, Fall River, MA
Founder, PrimaCare, Fall River, MA

Robert F. Flaherty SEMC 1996 Swallowing, respiration Physician, Internal Med, Falmouth MA
Clinton S. Poppel SEMC 1996 Swallowing, respiration Physician, Gastroenterology, Spokane, WA

Vitaly J. Napadow MIT 2001 MRI and mechanics Prof. Radiology, Spaulding Hospital,
Harvard Medical School, Boston, MA

George S. Gluck MIT 2003 Molecular mechanics Physician, Orthopedic Surgery, Las Vegas,
Nevada

Sebastian B Heersink MIT 2003 Molecular mechanics Physician, Ophthalmology, Dothan Alabama

David A. Wilkerson  MIT 2003 Molecular mechanics Research scientist, Neurosurgery,
University of Michigan, Ann Arbor, Ml

Adam Vollmer MIT 2005 Photocatalysis Founder/CEO Faraday Bicycles, CA

Vincent Chen MIT 2005 Optoelectronic modeling  Equity investor, Bernstein Research, NYC

Terry A. Gaige MIT 2007 Multiscale microscopy Design Engineer, Millipore Sigma, CA

Samuel M. Felton MIT 2007 Myoarchitecture-mechanicsAssist. Prof. Mech Eng, Northeastern
University, Boston, MA

Teresa T. Wang MIT 2007 Cardiac myoarchitecture  Design Engineer, YouTube, CA

Erin Koskal MIT 2008 Photocatalysis Rethink Robotics, Cambridge, MA

Michael Huhs MIT 2008 Photocatalysis Options Trader, Susquehanna Group, PA

Meghna S. Trivedi MIT 2008 Photocatalysis Assist. Prof Med, Columbia University, NY
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Tania Ullah MIT 2009 Microfluidics/photocatalysis Mech Eng, National Institute of Standards
and Technology, Washington DC

Todd Thorsen MIT faculty Microfluidics/photocatalysis Biological & Chemical Technologies Group,
Mechanical Eng, MIT, Lincoln Laboratory,

Partha P. Mondal MIT 2010 Photonics/microscopy Assoc Prof, Indian Institute Science,
Bangalore, India

Erik N. Taylor NEU 2016 Lingual myoarchitecture  Assist. Prof. Radiology, Univ. New Mexico,
Albuquerque, New Mexico

Shan Zhu NEU 2016 Tumor architecture Research Scientist, Massachusetts Eye and
Ear Infirmary, Boston, MA

Matthew P. Hoffman NEU 2016 Sarcomere proteins Research Scientist, Northeastern University,
Boston, MA

Heidi Van NEU 2016 Sarcomere proteins Medical student, Temple School of

Medicine, Philadelphia, PA

Nicholas Haberli NEU 2018 Photocatalysis Medical student, University of Connecticut
School of Medicine, Farmington, CT

Sahani Wijesinghe  Brown 2020 Lingual myoarchitecture Engineer, Cepheid, Sunnyvale, CA

Owen P. Leary Brown 2020  Tumor architecture MD/PhD student, Department of Pathology,
Brown University, Providence, RI

Dana M. Leichter Brown 2022 Lingual myoarchitecture Research scientist, University of California,
San Francisco, MRI Imaging Core, San
Francisco, CA

Jamila H Siamwala Brown 2022 Cardiac inflammo-fibrosis  Senior research scientist, Vertex
Pharmaceuticals, Cambridge, MA

Francesco Pagano Brown 2022  Cardiac inflammo-fibrosis = Graduate student, Pathology/Lab Medicine
Warren Alpert School of Medicine,
Providence, RI
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