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EDUCATION 

UNDERGRADUATE EDUCATION 
 

1986 College of the Holy Cross 
Worcester, MA 

BA 
  

 

GRADUATE EDUCATION 
 

1990 Brown-Dartmouth Medical 
Program 

Providence, RI 

M.D. 
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1990-1991 Brown Medical School 
Providence, RI 

Intern, General Surgery 

1991-1992 Brown Medical School 
Providence, RI 

Resident, General Surgery 

1992-1993 The Children’s Hospital 
Boston, MA 

Junior Resident, 
Pediatric Surgery 

1993-1995 Harvard Medical School 
Boston, MA 

Postdoctoral Fellow in 
Surgical Research 

1995-1996 Brown Medical School 
Providence, RI 

Resident, 
General Surgery 

1996-1997 Brown Medical School 
Providence, RI 

Chief Resident, 
General Surgery 

1997-1998 Hasbro Children’s Hospital 
Providence, RI 

Resident, 
Pediatric Surgery 

1998-1999 Hasbro Children’s Hospital 
Providence, RI 

Chief Resident, 
Pediatric Surgery 

 
 

ACADEMIC APPOINTMENTS 

1999-2000 Pediatric Surgeon 
Wilford Medical Center 
Lackland AFB, TX 

2000-2003 Chief Pediatric Surgery 
Wilford Medical Center 
Lackland AFB, TX 

2000-2003 Associate Scientist 
Southwest Primate Facility 
San Antonio, TX 

2003-2009 Assistant Professor, Department of Surgery 
Yale University, School of Medicine 
New Haven, CT 

2009-2012 Associate Professor, Department of Surgery 
Yale University, School of Medicine 
New Haven, CT 

2012-Present Professor with Tenure, Department of Surgery 
The Ohio State University 
Columbus, Ohio 

2012- Present Pediatric Surgeon 
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 Department of Surgery 
Nationwide Children’s Hospital 
Columbus, Ohio 

2012- 2017 Co-Director. Tissue Engineering and Surgical Research 
Research Institute 
Nationwide Children’s Hospital 
Columbus Ohio 

2017-Present Director, Center for Regenerative Medicine 
Research Institute 
Nationwide Children’s Hospital 
Columbus Ohio 

 
 
 

STATE LICENSURE AND CERTIFICATIONS 

LICENSURE 
 

2019 Ohio (Active) 
 

CERTIFICATIONS 
 

1999 General Surgery 
2019 Pediatric Surgery 

 

SERVICE 

ACADEMIC ADMINISTRATIVE RESPONSIBILITIES 
 

2017-Present Director, Center for Regenerative Medicine 
Nationwide Children’s Hospital 
Columbus, Ohio 

 
 

 

REGIONAL/NATIONAL ACTIVITIES 
 

2006-Present Member 
New England Surgical Society 

 
2010 Study Section (Bioengineering-Clinical) 

American Heart Association 

2010, 2014 Scientific Review Group 
NIH Director’s Transformative Research Award Special Emphasis Panel 
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2010 Ad Hoc Grant Reviewer 
NIH Fogarty International Research Collaboration Award Program 

2012-Present Ad Hoc Grant Reviewer 
NIH Small Business Innovation Research (SBIR)/Small Business 
Technology Transfer (STTR) 

2012 Study Section 
California Institute for Regenerative Medicine 

2012-2016 Pediatric Surgery In-Training Examination Exam Developer 
American Board of Surgery 

2013 Clinical and Translational Research Steering Committee 
International Society for Stem Cell Research 

2014 Study Section 
California Institute for Regenerative Medicine 

2016 Study Section 
NIH Biotechnology and Surgical Sciences 

2017 Invited Lecturer: Regenerative Medicine Forum 
The National Academies of Sciences Engineering and Medicine 

2018 Expert Evaluation Panel 
PACT 

2018-Present NIH Review Panel Member 
Small Business: Cardiovascular Sciences 

2018- Present FDA Member 
Cellular Tissue and Gene Therapy Advisory Committee 

2020 Invited Participant 
Science Technology & Society Forum 

 
 
 

MILITARY OR OTHER GOVERNMENT SERVICE 
 

1986-2003 Second Lieutenant- Lieutenant Colonel 
Officer 
United States Air Force 
San Antonio, TX 
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HONORS AND AWARDS 
 

1985 Honors Program 
College of the Holy Cross 

1986 Health Professions Scholarship 
United States Air Force 

2001 Achievement Medal 
United States Air Force 

2004 Foundation Award 
American Pediatric Surgical Foundation 

2005 Research Fellowship Award 
American Surgical Association 

2006 Mentored Clinical Scientist Development Award 
NIH 

2007 Clinical Scientist Development Award 
Doris Duke Charitable Foundation 

2008 Jacobson Promising Investigator Award 
American College of Surgeons 

2013 Top Doctors 
Castle Connolly 

2014 Distinguished Researcher of the Year 
Landacre Honors Society 

2015 Endowed Chair in Surgical Research 
Nationwide Children’s Hospital 

 
 

RESEARCH SUPPORT 

ONGOING RESEARCH (Reverse Chronological) 
 

Peer Reviewed   
NIH UG3HL148693 Breuer (PI) 10/01/2019-09/30/2024 
A Study Evaluating the Safety and Efficacy of Second-Generation Tissue Engineered Vascular 
Grafts. In this study, we will evaluate the short-term (2 year) safety and efficacy of a second- 
generation TEVG for use as an extracardiac conduit in children with single ventricle cardiac 
anomalies undergoing modified Fontan surgery. 
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DoD PR170976 Breuer (PI) 10/01/2018-09/30/2021 
Research on tissue engineering approaches to patches, grafts, and transplantation that provide 
structural support, restore native activity, allow for tissue growth, and prevent the need for 
reoperation. 

 
NIH R01HL139796 Breuer (Co-PI) 09/01/2017-08/31/2022 
Improving tissue engineered vascular graft performance via computational modeling 
Develop and evaluate the predictive capacity of a computational model to predict the 
formation of vascular neotissue and tissue vascular graft performance using an ovine model. 
 
 

NIH/NHLBI AWD00000502 Breuer (Co-PI) 07/01/2018-06/30/2023 
The goal of this study is to evaluate the role of MG53 on lung donor allograft organ 
preservation using a mouse lung transplantation model. 

 
 

N/A Breuer (PI) 09/24/2019-09/23/2021 
The goal of this study is to investigate the use of cell- targeting and local delivery of 
LystaMab (a monoclonal anti-LYST antibody) to optimize its safety and efficacy for 
preventing pericardial adhesions. 

 
N/A Breuer (PI) 09/22/2020 – 08/31/2021 
Development of a local delivery formulation of Lystamab for prevention of pericardial 
adhesions. 

 

NIH/OSU R01HL143000 Breuer (Co-PI) 07/01/2018-06/30/2023 
The goal of this study is to evaluate the role of MG53 on lung donor allograft organ 
preservation using a mouse lung transplantation model. 

 
NIH/ OSU R01AI139913 Breuer (Co-PI) 07/01/2019- 06/30/2024 
Provide mouse kidney transplant model establishment and applies the mouse kidney 
transplant model to investigate cellular therapies and to prevent and treat acute antibody 
mediated kidney transplant rejection. 

 
Additional Ventures Breuer (PI) 07/01/2020-06/30/2022 
The primary objective of this study is to determine the molecular mechanisms by which 
the lysosomal trafficking regulator gene (LYST) modulates neotissue formation in tissue 
engineered vascular grafts (TEVG). 
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University of Buffalo/ NIH Breuer (Co-PI) 04/10/2020-03/31/2022 
The primary objective of this study is to explore the mechanism through which VEGF 
modulates the inflammatory response, employ novel transgenic mouse models to monitor 
monocyte infiltration into the grafts and study the role of VEGF signaling on 
inflammation and graft regeneration and explore the long-term patency and remodeling of 
A-TEV in a large, pre-clinical animal model (ovine) to assess the clinical potential of 
these grafts. 

 
 

Additional Ventures Breuer (PI) 02/02/2021-08/02/2021 
The overarching goal of this proposal is to develop a computational model that 
can describe and predict cardiopulmonary remodeling that results from hemodynamic 
perturbations of Fontan surgery using an experimental-computational approach. Central to 
this study is development of a Fontan survival animal model. We will use data generated 
using this model to inform, develop, and validate a “multiscale fluid-solid-growth” 
(mFSG) computational model that can aid in understanding cardiopulmonary remodeling, 
assessing potential modifications of the surgical approach, and designing regenerative 
medicine interventions. 

 
NIH R01 HL157491-01 Breuer (PI) 04/1/2021-03/31/2025 
The ability of LYST modulation to inhibit the formation of TEVG stenosis without 
adversely impacting neovessel formation exceeds all other approaches we have developed 
to date. Our overriding hypothesis is that modulation of LYST-mediated neotissue 
formation can be used to inhibit the formation of TEVG stenosis and enable the 
development of a cell-free TEVG. Aim 1: Evaluate the temporal factors critical to the 
formation of LYST-mediated TEVG stenosis. Aim 2: Determine the role of macrophages 
on the formation of LYST-mediated TEVG stenosis. Aim 3: Investigate the role of 
macrophage-derived extracellular vesicles (EVs) on intercellular signaling and the 
formation of LYST-mediated stenosis. 
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COMPLETED RESEARCH 
 

Peer Reviewed   
NIH R01HL128847-03 Breuer (PI) 04/01/2016-03/31/2020 
Development of an Improved Vascular Graft for Use in Congenital Heart Surgery 
The primary goal of this project is to evaluate the mechanisms by which TGF-β signaling 
alters vascular neotissue formation and to evaluate pharmacological inhibition of TBF-βR1 
receptor as a potential strategy for inhibiting tissue engineered vascular graft stenosis. 

N/A Breuer (PI) 12/18/2015-12/18/2016 
Evaluation of a Novel Method for Improving Outcomes After Myocardial Infarction 
In this study we will build upon results of this pilot study and evaluate the role of LYST in 
modulating fibrosis and altering heart function after MI and reperfusion. 

N/A Breuer (PI) 11/1/2015-10/31/2016 
A preclinical Trial for the PT-Valve™ Pulmonary Valve in a Sheep Model 
The primary objective of this protocol is to assess the safety, performance, deployment, 
handling, and implantation of the PT-Valve™ Pulmonary Valve in the pulmonic position in 
the sheep model. 

NIH R01HL098228 Breuer (PI) 05/15/2015-04/30/2019 
Investigating the cellular and molecular mechanisms of vascular neotissue formation in tissue 
engineered vascular grafts 
Evaluate the cellular and molecular mechanisms of vascular neotissue formation using 
transgenic mouse models. 

1456341 Breuer (Site PI) 5/1/2015-4/30/2017 
Development of a Tissue Engineered Trachea – Phase II 
The primary goal of this study is to develop an improved tissue engineered trachea using an 
ovine tracheal interposition graft model. 

030-92354-993 Breuer (PI) 7/1/2014-6/30/2016 
Development of an Improved Vascular Graft for Use in Congenital Heart Surgery 
The goal of this project is to determine the efficacy of losartan as a pharmacological method 
for inhibiting the formation of tissue engineered vascular graft stenosis. 

N/A Breuer (PI) 06/01/2014-05/30/2016 
Evaluating the use of Losartan to inhibit Tissue Engineered Vascular Graft stenosis 
Evaluate the safety and efficacy of losartan to inhibit the formation of tissue engineered 
vascular graft stenosis using a murine model. 

1456341 Breuer (PI) 7/1/2013-9/30/2014 
Development of a Tissue Engineered Trachea 
The project will determine the feasibility of an intraoperative cell-seeded synthetic nanofiber 
human tracheal implant 
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N/A Breuer (PI) 08/17/2012-08/16/2013 
Development of a closed, disposable system for assembling tissue engineered vascular grafts 
(Part 2: Evaluation of the bioequivalence of cell isolation techniques) 
Evaluate the bioequivalence of two methods for isolating bone marrow derived mononuclear 
cells in a murine model of TEVG stenosis. 

1R01HL098228-05 Breuer (PI) 11/22/2010-4/30/2015 
Mechanisms of Vascular Neotissue Formation in Tissue Engineered Vascular Grafts 
The goals of this proposal are to determine the cellular and molecular mechanisms underlying 
vascular neotissue formation in tissue-engineered vascular grafts. This project specifically 
focuses on the role of macrophages and the cytokines MCP-1, PDGF, and VEGF 

NIH R01HL098228 Breuer (PI) 01/19/2010-12/31/2014 
Investigating the cellular and molecular mechanisms of vascular neotissue formation in tissue 
engineered vascular grafts 
Investigate the cellular and molecular mechanisms of vascular neotissue formation in tissue 
engineered vascular grafts in a murine model of TEVG stenosis. 
5R01HL098228-09 (Breuer) Breuer (PI) 1/19/2010-4/30/2020 
Mechanisms of Vascular Neotissue Formation in Tissue Engineered Vascular Grafts 
The primary goals of this proposal are to evaluate methods for optimizing tissue engineered 
vascular graft performance in a low-pressure high flow circulation by optimizing cell seeding, 
scaffold design, and pharmacological modulation of host macrophage function. 

N/A Breuer (CO-PI) 11/18/2009-11/17/2017 
A pilot study investigating the clinical use of tissue engineered vascular grafts in congenital 
heart surgery 
A clinical pilot study evaluating the safety and growth capacity of a tissue engineered vascular 
graft. 

N/A Breuer (PI) 06/01/2008-05/31/2010 
Wnt signaling and cardiomyocyte differentiation from human embryonic stem cells 
Evaluate the role of Wnt signaling and cardiomyocyte differentiation from human embryonic 
stem cells used to create tissue engineered cardiomyocyte patches. 

N/A Breuer (PI) 07/01/2007-10/31/2010 
Clinical trial investigating the safety of tissue engineered vascular grafts in congenital heart 
surgery 
Evaluate the safety and efficacy of the first vascular graft designed specifically for use as an 
extracardiac Fontan conduit. 

NIH P01-HL70295 Breuer (PI) 09/20/2006-08/31/2011 
Evaluation of the role of chronic delayed type hypersensitivity and interferon-gamma in 
human graft atherosclerosis 
Evaluate the role of interon-gamma on human graft atherosclerosis using a human tissue 
engineered vascular graft in a immunodeficient mouse model. 

NIH K08HL83980 Breuer (PI) 06/01/2006-05/31/2011 
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Development of second-generation tissue engineered vascular grafts 
Development of rationally designed second generation tissue engineered vascular grafts using 
a murine model. 

 
N/A Breuer (PI) 06/01/2004-05/31/2005 
Evaluation of the growth potential of tissue engineered vascular grafts in a juvenile lamb 
model 
Evaluate the growth potential of tissue engineered vascular grafts in an ovine model using 
serial 3D imaging. 

 
N/A Breuer (PI) 01/01/2004-12/31/2004 
The application of tissue engineering technology to parathyroid autotransplantation 
Develop a rat model of parathyroid autotransplantation in order evaluate the use of 
biodegradable 3D scaffold to improve engraftment. 

 
N/A Breuer (CO-PI)  11/18/2009-11/17/2017 
A pilot study investigating the clinical use of tissue engineered vascular grafts in congenital 
heart surgery 

 
NIH 41HL139796 Breuer (PI) 08/15/2018-07/31/2020 
Targeted LytsaMab Therapy to Optimize Tissue Engineered Vascular Graft Performance 
Evaluate the safety and efficacy of using a monoclonal antibody against the Lyst protein to 
inhibit the formation of stenosis in a mouse model of tissue engineered vascular graft 
neovessel formation. 

 
 
 
 

N/A Breuer (PI) 12/1/2018-10/30/2019 
Cook Regentec Filter Validation Study 
The purpose of this study is to collect information about the performance of the 
HemaTrate™ Blood Filtration System, when used to filter human bone marrow and prepare 
a bone marrow concentrate 

 
 

N/A Breuer (PI) 5/11/2018-12/31/2019 
Characterization of a PGS coated small bore conduit in an ovine BT shunt model 
The purpose of this study is to evaluate the safety and efficacy of a novel biodegradable 
tissue engineered vascular graft fabricated from polyglycolic acid fibers coated with 
polyglycerol sebacate as a Blalock Taussig Shunt using a juvenile ovine model. 

 
NIH R01HL128602 Breuer (MPI) 06/01/2015-05/31/2020 
Computational Model driven Design of Tissue Engineered Vascular Grafts 
The primary goal of this project is to use computational modeling to rationally design an 
improved tissue engineered vascular graft for use in the arterial circulation 
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NIH R41HL145827   
LystaMab Immunotherapy to Inhibit Pericardial Adhesions 
Evaluate the safety and efficacy of using a monoclonal antibody against the Lyst protein to 
inhibit the formation of adhesions in a mouse model of pericardial adhesions. 

 
N/A Breuer (PI) 01/01/2019- 10/21/2020 
Evaluating Normal Wound Healing in LYST Mutant/Beige Mice 
LYST mutant mice demonstrate a diminished fibrotic response after intrathoracic operations. 
The goal of this pilot study is to determine if the phenotype carries over to cutaneous wound 
healing for the purposes of developing a potential anti-fibrotic therapy. 

  

N/A (Humacyte) Breuer (PI) 01/21/2019-01/20/2021 
Evaluation of a tissue engineered vascular grafts as Blalock Taussig Shunts in a NHP Model 
Initial preclinical evaluation of the use of the Tissue engineered vessel as a Blaylock-Tussig 
Shunt in a non-human primate model. 

N/A Breuer (PI) 01/21/2019-01/20/2021 
Anti-LYST Locked Nucleic Acid Pilot Study 
The primary aim of this sponsored research agreement is to evaluate the safety and efficacy of 
systemic administration of an LNA-modified siRNA designed to target Exon 53 of the LYST 
mRNA to prevent tissue-engineered vascular graft stenosis in a mouse model. 

 
 

NA (Gunze) Breuer (PI) 11/18/2009-11/17/2020 
Industry Sponsored Research  

A pilot study investigating the clinical use of tissue engineered vascular grafts in congenital heart 
surgery 

 

NIH RO1HL128847 Breuer (PI) 04/1/2016-03/31/2021 

The primary goal of this project is to evaluate the mechanisms by which TGF-β signaling alters 
vascular neotissue formation and to evaluate pharmacological inhibition of TBF-βR1 receptor as 
a potential strategy for inhibiting tissue engineered vascular graft stenosis. 

 
 

N/A Breuer (PI) 01/22/2019-04/21/2021 
LYST mutant mice demonstrate a diminished fibrotic response after intrathoracic operations. 
The goal of this pilot study is to determine if the phenotype carries over to cutaneous wound 
healing for the purposes of developing a potential anti-fibrotic therapy. 

 

PATENTS AND TECHNOLOGY LICENSES 

SYSTEMS AND METHODS FOR OPTIMIZED PATIENT SPECIFIC TISSUE 
ENGINEERING VASCULAR GRAFTS 
Publication number: 20180353649 

https://patents.justia.com/patent/20180353649
https://patents.justia.com/patent/20180353649
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COMPOSITIONS AND METHODS FOR PROMOTING PATENCY OF VASCULAR 
GRAFTS 
Publication number: 20180193529 
Abstract: Methods for increasing the patency of biodegradable, synthetic vascular grafts are 
provided. The methods include administering one or more cytokines and/or chemokines that 
promote outward tissue remodeling of the vascular grafts and vascular neotissue formation. 
The disclosed methods do not require cell seeding of the vascular grafts, thus avoiding many 
problems associated with cell seeding. Biodegradable, polymeric vascular grafts which 
provide controlled release of cytokines and/or chemokines at the site of vascular graft 
implantation are also provided. 
Type: Application 
Filed: December 21, 2017 
Publication date: July 12, 2018 
Inventors: Christopher Breuer, Themis Kyriakides, Jason Roh 

Abstract: It has been established that optimizing cell seeding onto tissue engineering vascular 
grafts (TEVG) is associated with reduced inflammatory responses and reduced post-operative 
stenosis of TEVG. Cell seeding increased TEVG patency in a dose dependent manner, and 
TEVG patency improved when more cells were seeded, however duration of incubation time 
showed minimal effect on TEVG patency. Methods of engineering patient specific TEVG 
including optimal numbers of cells to maintain graft patency and reduce post-operative 
stenosis are provided. Closed, single-use customizable systems for seeding TEVG are also 
provided. Preferably the systems are custom designed based on morphology of the patient 
specific graft, to enhance the efficacy of cell seeding. 
Type: Application 
Filed: December 12, 2016 
Publication date: December 13, 2018 
Applicant: Research Institute at Nationwide Children's Hospital 
Inventors: Christopher Breuer, Cameron Best, Robert Strouse, Narutoshi Hibino, Yong Ung- 
Lee 

 

Compositions and methods for promoting patency of vascular grafts 
Patent number: 9855370 
Abstract: Methods for increasing the patency of biodegradable, synthetic vascular grafts are 
provided. The methods include administering one or more cytokines and/or chemokines that 
promote outward tissue remodeling of the vascular grafts and vascular neotissue formation. 
The disclosed methods do not require cell seeding of the vascular grafts, thus avoiding many 
problems associated with cell seeding. Biodegradable, polymeric vascular grafts which 
provide controlled release of cytokines and/or chemokines at the site of vascular graft 
implantation are also provided. 
Type: Grant 
Filed: January 8, 2009 
Date of Patent: January 2, 2018 
Assignee: Yale University 
Inventors: Christopher Breuer, Themis Kyriakides, Jason Roh 

 

 Compositions and methods for treating and preventing neointimal stenosis  

https://patents.justia.com/patent/20180193529
https://patents.justia.com/patent/20180193529
https://patents.justia.com/patent/9855370
https://patents.justia.com/patent/9782522
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Compositions and Methods for Treating and Preventing Neointimal Stenosis 
Publication number: 20160310645 
Abstract: Methods for treating or preventing neointima stenosis are disclosed. The methods 
generally involve the use of a TGF? inhibitor, a SMAD2 inhibitor, an FGF Receptor agonist, a 
Let-7 agonist, or a combination thereof, to inhibit endothelial-to-mesenchymal transition 
(Endo-MT) of vascular endothelial cells into smooth muscle cells (SMC) at sites of 
endothelial damage. The disclosed methods can therefore be used to prevent or inhibit 
neointimal stenosis or restenosis, e.g., after angioplasty, vascular graft, or stent. Also 
disclosed are methods for increasing the patency of biodegradable, synthetic vascular grafts 
using a composition that inhibits Endo-MT. A cell-free tissue engineered vascular graft 
(TEVG) produced by this method is also disclosed. 
Type: Application 
Filed: July 5, 2016 
Publication date: October 27, 2016 

 
COMPOSITIONS AND METHODS FOR ANTI-LYST IMMUNOMODULATION 
Publication number: 20170073401 
Abstract: Excessive or repeated activation of inflammatory and pro-coagulant mechanisms at 
the site of tissue injury contributes to the development scar tissue that can lead to intimal 
hyperplasia and fibrotic disease. It has been established that inhibition of the LYST protein is 
associated with reduced inflammatory responses and reduced platelet activation at the site of 
tissue damage. Compositions and methods for inhibition of the expression and function of the 
LYST protein are described. The compositions and methods can be useful for the modulation 
of immune processes that contribute to formation of neointima and fibroproliferative disorders 
by altering macrophage, platelet and natural killer cell function to create a pro-regenerative 
immune response. 
Type: Application 
Filed: May 4, 2015 
Publication date: March 16, 2017 
Inventors: Christopher Breuer, Narutoshi Hibino, Vidu Garg, Cameron Best 

Patent number: 9782522 
Abstract: Methods for treating or preventing neointima stenosis are disclosed. The methods 
generally involve the use of a TGF? inhibitor, a SMAD2 inhibitor, an FGF Receptor agonist, a 
Let-7 agonist, or a combination thereof, to inhibit endothelial-to-mesenchymal transition 
(Endo-MT) of vascular endothelial cells into smooth muscle cells (SMC) at sites of 
endothelial damage. The disclosed methods can therefore be used to prevent or inhibit 
neointimal stenosis or restenosis, e.g., after angioplasty, vascular graft, or stent. Also 
disclosed are methods for increasing the patency of biodegradable, synthetic vascular grafts 
using a composition that inhibits Endo-MT. A cell-free tissue engineered vascular graft 
(TEVG) produced by this method is also disclosed. 
Type: Grant 
Filed: July 5, 2016 
Date of Patent: October 10, 2017 
Assignee: Yale University 
Inventors: Christopher Breuer, Tarek Fahmy, Michael Simons, Pei-Yu Chen, Daniel Rowe 
Duncan, Joseph Patterson 

https://patents.justia.com/patent/20160310645
https://patents.justia.com/patent/20170073401
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System for seeding cells onto three dimensional scaffolds 
Patent number: 9090863 
Abstract: Systems are provided for convenient and sterile isolation, collection, and seeding of 
cells onto a scaffold or tissue graft. The systems may be closed. Methods for use of the 
disclosed systems for isolation, collection and seeding of cells and generation of tissue 
engineered vascular grafts are also provided. The systems may be supplied in kits for efficient 
and expeditious use. 
Type: Grant 
Filed: May 17, 2010 
Date of Patent: July 28, 2015 
Assignees: PALL CORPORATION, YALE UNIVERSITY 
Inventors: Christopher Breuer, Edward L. Snyder, Keru O. Shafi, Martin A. Smith 

 
Compositions and methods for treating and preventing neointimal stenosis 
Patent number: 9446175 
Abstract: Methods for treating or preventing neointima stenosis are disclosed. The methods 
generally involve the use of a TGF? inhibitor, a SMAD2 inhibitor, an FGF Receptor agonist, a 
Let-7 agonist, or a combination thereof, to inhibit endothelial-to-mesenchymal transition 
(Endo-MT) of vascular endothelial cells into smooth muscle cells (SMC) at sites of 
endothelial damage. The disclosed methods can therefore be used to prevent or inhibit 
neointimal stenosis or restenosis, e.g., after angioplasty, vascular graft, or stent. Also 
disclosed are methods for increasing the patency of biodegradable, synthetic vascular grafts 
using a composition that inhibits Endo-MT. A cell-free tissue engineered vascular graft 
(TEVG) produced by this method is also disclosed. 
Type: Grant 
Filed: June 4, 2012 
Date of Patent: September 20, 2016 
Assignee: Yale University 
Inventors: Christopher Breuer, Tarek Fahmy, Michael Simons, Pei-Yu Chen, Daniel Rowe 
Duncan, Joseph Patterson 

 

Compositions and Methods for Treating and Preventing Neointimal Stenosis 
Publication number: 20140348889 
Abstract: Methods for treating or preventing neointima stenosis are disclosed. The methods 
generally involve the use of a TGF? inhibitor, a SMAD2 inhibitor, an FGF Receptor agonist, a 
Let-7 agonist, or a combination thereof, to inhibit endothelial-to-mesenchymal transition 
(Endo-MT) of vascular endothelial cells into smooth muscle cells (SMC) at sites of 
endothelial damage. The disclosed methods can therefore be used to prevent or inhibit 
neointimal stenosis or restenosis, e.g., after angioplasty, vascular graft, or stent. Also 
disclosed are methods for increasing the patency of biodegradable, synthetic vascular grafts 
using a composition that inhibits Endo-MT. A cell-free tissue engineered vascular graft 
(TEVG) produced by this method is also disclosed. 
Type: Application 
Filed: June 4, 2012 

Inventors: Christopher Breuer, Tarek Fahmy, Michael Simons, Pei-Yu Chen, Daniel Rowe 
Duncan, Joseph Patterson 

https://patents.justia.com/patent/9090863
https://patents.justia.com/patent/9446175
https://patents.justia.com/patent/20140348889
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System For Seeding Cells Onto Three Dimensional Scaffolds 
Publication number: 20110281358 
Abstract: Systems are provided for convenient and sterile isolation, collection, and seeding of 
cells onto a scaffold or tissue graft. The systems may be closed. Methods for use of the 
disclosed systems for isolation, collection and seeding of cells and generation of tissue 
engineered vascular grafts are also provided. The systems may be supplied in kits for efficient 
and expeditious use. 
Type: Application 
Filed: May 17, 2010 
Publication date: November 17, 2011 
Applicants: PALL CORPORATION, YALE UNIVERSITY 
Inventors: Christopher Breuer, Edward L. Snyder, Keru O. Shafi, Martin A. Smith 

Publication date: November 27, 2014 
Applicant: YALE UNIVERSITY 
Inventors: Christopher Breuer, Tarek Fahmy, Michael Simons, Pei-Yu Chen, Daniel Rowe 
Duncan, Joseph Patterson 

 

Compositions and Methods for Promoting Patency of Vascular Grafts 
Publication number: 20100303889 
Abstract: Methods for increasing the patency of biodegradable, synthetic vascular grafts are 
provided. The methods include administering one or more cytokines and/or chemokines that 
promote outward tissue remodeling of the vascular grafts and vascular neotissue formation. 
The disclosed methods do not require cell seeding of the vascular grafts, thus avoiding many 
problems associated with cell seeding. Biodegradable, polymeric vascular grafts which 
provide controlled release of cytokines and/or chemokines at the site of vascular graft 
implantation are also provided. 
Type: Application 
Filed: January 8, 2009 
Publication date: December 2, 2010 
Applicant: Yale University 
Inventors: Christopher Breuer, Themis Kyriakides, Jason Roh 

 
PUBLICATIONS 

1. The importance of staging laparotomy in pediatric Hodgkin's disease. Breuer CK, 
Tarbell NJ, Mauch PM, Weinstein HJ, Morrissey M, Neuberg D, Shamberger RC. J 
Pediatr Surg. 1994 Aug;29(8):1085-9. 

 
2. Fabricating tubular devices from polymers oflactic and glycolic Acid for tissue 

engineering. Mooney DJ, Breuer C, McNamara K, Vacanti JP, Langer R. Tissue 
Eng. 1995 Summer;l(2):107-18. 

 
3. Tissue engineering heart valves: valve leaflet replacement study in a lamb model. 

Shinoka T, Breuer CK, Tanel RE, Zund G, Miura T, Ma PX, Langer R, Vacanti JP, 

https://patents.justia.com/patent/20110281358
https://patents.justia.com/patent/20100303889
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Mayer JE Jr. Ann Thorac Surg. 1995 Dec;60(6 Suppl):S513-6. 
 

4. Stabilized polyglycolic acid fibre-based tubes for tissue engineering. Mooney DJ, 
Mazzoni CL, Breuer C, McNamara K, Hem D, Vacanti JP, Langer R. Biomaterials. 
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Lindsey SE, Ramachandra AB, Szafron JM, Humphrey JD, Shin'oka T, Marsden AL, 
Breuer CK. Hemodynamic performance of tissue-engineered vascular grafts in 
Fontan patients. NPJ Regen Med. 2021 Jul 22;6(1):38. doi: 10.1038/s41536-021- 
00148-w. PMID: 34294733. 

 
172. Schwarz EL, Kelly JM, Blum KM, Hor KN, Yates AR, Zbinden JC, Verma A, 

Lindsey SE, Ramachandra AB, Szafron JM, Humphrey JD, Shin'oka T, Marsden AL, 
Breuer CK. Hemodynamic performance of tissue-engineered vascular grafts in 
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Fontan patients. NPJ Regen Med. 2021 Jul 22;6(1):38. doi: 10.1038/s41536-021- 
00148-w. PMID: 34294733. 

 
173. Tan ZH, Dharmadhikari S, Liu L, Wolter G, Shontz KM, Reynolds SD, Johnson 

J, Breuer CK, Chiang T. Tracheal Macrophages During Regeneration and Repair of 
Long-Segment Airway Defects. Laryngoscope. 2021 Jun 21. doi: 10.1002/lary.29698. 
Epub ahead of print. PMID: 34153127. 

 
174. Liu Y, Feng X, Liu H, McComb DW, Breuer CK, Sacks MS. On the shape and 

structure of the murine pulmonary heart valve. Sci Rep. 2021 Jul 7;11(1):14078. doi: 
10.1038/s41598-021-93513-0. PMID: 34234231; PMCID: PMC8263753. 

 
175. Blum KM, Roby LC, Zbinden JC, Chang YC, Mirhaidari GJM, Reinhardt JW, Yi 

T, Barker JC, Breuer CK. Sex and Tamoxifen confound murine experimental studies 
in cardiovascular tissue engineering. Sci Rep. 2021 Apr 13;11(1):8037. doi: 
10.1038/s41598-021-87006-3. PMID: 33850181; PMCID: PMC8044102. 

 
176. Liu L, Dharmadhikari S, Shontz KM, Tan ZH, Spector BM, Stephens B, Bergman 

M, Manning A, Zhao K, Reynolds SD, Breuer CK, Chiang T. Regeneration of 
partially decellularized tracheal scaffolds in a mouse model of orthotopic tracheal 
replacement. J Tissue Eng. 2021 Jun 6;12:20417314211017417. doi: 
10.1177/20417314211017417. PMID: 34164107; PMCID: PMC8188978. 

 
 
 

BOOK CHAPTERS 
 

1. Breuer CK, Vacanti JP. Surgical Liver Disease. In Surgery oflnfants and Children, ed. 
KT Oldham, RP Foglia, and PM Colombani, Lippencott Co., Philadelphia, PA, 1997, pp. 
1385-1394. 

 
2. Tsoulfas G, Breuer CK. The Use of Small Bowel Transplantation in Necrotizing 

Enterocolitis. In Necrotizing Enterocolitis, ed. BF Gilchrist, Landes Bioscience Co., 
Georgetown, TX, 2000, pp. 85-90. 

 
3. Sorrells DL, Breuer CK, Tracy TF. Meckels Diverticulum. In Principles of Surgery, ed. 

KI Bland, WB Saunders Co., 2002, pp. 939-944. 
 

4. Breuer CK, Sorrells DL, Tracy TF. Anomalies of Bowel Rotation: Malrotation and 
Midgut Volvulous. In Principles of Surgery, ed. KI Bland, WB Saunders Co., 2002, pp. 
918-922 
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5. Fong P, Park J, Breuer CK. Heart Valves. In Principles of Tissue Engineering, 3rd 
edition, ed. R Lanza, R Langer, and J Vacanti, Elsevier Co., New York, NY, 2007, pp. 
585-597. 

 
6. Sawh-Martinez R, McGillicuddy E, Villalona G, Shinoka T, Breuer CK. Cardiovascular 

System: Stem Cells in Tissue-Engineered Blood Vessels In Stem Cells and Tissue 
Engineering. Ed..Song Li, Nicolas L'Heureux, and Jennifer Elisseeff. World Scientific, 
2011 pp.115-133 

 
7. Tara S, Dean EW, Rocco KA, Udelsman BV, Kurobe H, Shinoka T, Breuer CK. 

Chapter 58; Vessel Bioengineering. In Regenerative Medicine Applications in Organ 
Transplantation ed. Orlando G. Elsevier Co., New York, NY, 2013 pp. 813-830. 

 
8. Maxfield MW, Cleary MA, and Breuer CK Chapter 40: Tissue Engineering Heart 

Valves. In Principles of Tissue Engineering. ed. Robert Lanza, Robert Langer, and 
Joseph Vacanti. Elsevier Co., New York, NY, 2013, pp.813-833. 

PRESENTATIONS 
 

INTERNATIONAL 

1. Invited speaker, International Conference on Stem Cell Engineering 
Toronto, Canada 
October 26, 2016 

 
NATIONAL 

 
1. Invited Speaker, Society for Vascular Surgery Vascular Research Initiatives 

Minneapolis, MN 
May 2, 2017 

 
2. Visiting Professor, John Hopkins University 

Baltimore, MD 
May 23, 2017 

 
3. Invited Speaker, NAVBO Workshop in Vascular Matrix Biology and Bioengineering 

Asilomar, CA 
October 15, 2017 

 
4. Invited Speaker, NASA Meeting 

San Francisco, CA 
March 6, 2018 

 
5. Invited Speaker, Stanford Single Ventricle Summit 

Stanford University, Palo Alto, CA 
April 23, 2018 
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6. Invited Speaker, 10th Symposium for Biologic Scaffolds for Regenerative Medicine 
Napa Valley, CA 
May 4, 2018 

 
7. Invited Lecturer, Brown University 

Providence, RI 
May 16, 2018 

 
8. Invited Speaker, Healthcare 3.0: Interdisciplinary Collaboration 

Association of Nigerian Physicians in the Americas 
Dallas, TX 
June 28, 2018 

 
9. Invited Speaker, Cardiovascular Engineering Track 

Biomedical Engineering Society Conference 
Atlanta, GA 
October 19, 2018 

 
10. Invited Speaker, Stem Cell & Regenerative Medicine Center 

University of Wisconsin 
Madison, WI 
December 4, 2018 

 
11. Invited Speaker, Transplantation & Cellular Therapy Meetings 

ASBMT & CIBMTR 
Houston, TX 
February 20, 2018 

 
12. Invited Speaker, Stanford Single Ventricle Summit 

Stanford University, Palo Alto, CA 
April 30, 2019 

 
13. Invited Speaker, The 6th International Conference on Clinical and Engineering Frontiers 

in Pediatric and Congenital Heart Disease 
Children’s Hospital of Philadelphia 
Philadelphia, PA 
May 10, 2019 

 
14. Invited Professor, 

“Translational Cardiovascular Tissue Engineering” 
Washington University 
St. Louis, Missouri 
November 19-22, 2019 

 
15. Invited Professor 

“Tissue Engineered Vascular Grafts” 
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Herma Heart Center 
Milwaukee, Wisconsin 
March 2-3, 2020 

 
16. Invited Speaker, Additional Ventures Single Ventricle Workshop 

Dallas, Texas 
Virtual Meeting due to COVID-19 
March 22-24, 2020 

 
17. Invited Lecturer, Experimental Biology 

“Tissue Engineered Vascular Grafts in Congenital Heart Surgery” 
San Diego, California 
Cancelled due to COVID-19 
April 4-7, 2020 

 
REGIONAL AND INSTITUTIONAL 

 
1. Invited speaker, 2016 Technology Showcase 

Office of Technology Commercialization, Nationwide Children’s Hospital 
December 5, 2016 

 
2. Invited speaker, T2C Conference 

Center for Regenerative Medicine and Cell Based Therapies, Comprehensive Would 
Center, The Ohio State University, Columbus, Ohio 
March 9, 2017 

 
3. Invited Speaker, Heart Valve Retreat 

The Ohio State University, Columbus, Ohio 
December 11, 2017 

 
4. Invited Speaker, Board Presentation 

Nationwide Children’s Hospital, Columbus, Ohio 
August 24, 2018 

 
5. Invited Presenter, Nationwide Children Heart Foundation 

Nationwide Children’s Hospital, Columbus, Ohio 
February 14, 2019 

 
6. Invited Presenter, Entrepreneurs for Kids Everywhere 

Nationwide Children’s Hospital, Columbus, Ohio 
May 15, 2019 

 
7. Invited Presenter, BOSS Seminar Series 

Nationwide Children’s Hospital, Columbus, Ohio 
October 1, 2019 
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8. Invited Speaker, SPR Pediatric Cardiovascular MR Symposium 
“Tissue Engineered Vascular Grafts in Children: Insights from CFD" 
Nationwide Children’s Hospital, Columbus, Ohio 
October 18, 2019 

 
9. Invited Speaker, Surgery Grand Rounds 

“Cardiovascular Tissue Engineering” 
Nationwide Children’s Hospital, Columbus Ohio 
July 22, 2020 

 
PROFESSIONAL MEMBERSHIPS AND ACTIVITIES 

 
2003-Present Member 

Association for Academic Surgery 
2004-Present Member 

American Academy of Pediatrics 
2004-Present Member 

American Pediatric Surgical Association 
2005-Present Member 

American College of Surgeons 
2005-2007 Publications Committee Member 

American Pediatric Surgical Association 
2006-2008 Education Committee Member 

American Pediatric Surgical Association 
2009-Present New Technologies Committee Member 

American Pediatric Surgical Association 
2016 Research Ad Hoc Committee Member 

American Pediatric Surgical Association 
2008-Present Member 

Society of University Surgeons 
2012-Present Member 

Surgical Biology Club II 
2015-Present Member 

American Surgical Association 
2016-Present Member 

North American Vascular Biology Organization 
2016-Present Member 

American College of Surgeons Professional Association 
2016-Present Member 

Interventional Society for Applied Vascular Biology 
 
 
 
 

I have reviewed the curriculum vitae for completeness and accuracy and agree with its content. 
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Signature   
 
 
 

Date 05/07/2020  
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