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Name:   Jeffrey Joseph Fredberg, Ph.D. 
 
Address:   27 Tall Tree Road, Sharon, MA  02067 
 
Date of Birth:  June 7, 1946 
 
Place of Birth:  Newton, Massachusetts 
 
 
Education: 
 
 1968 BSME Tufts University  
 1971 SMME Massachusetts Institute of Technology 
 1972 ME Massachusetts Institute of Technology 
 1973 Ph.D Massachusetts Institute of Technology 
 
 
Academic Appointments: 
 
 1977-1978 Lecturer in Mechanical Engineering, 
      Massachusetts Institute of Technology 
 1980-1981 Lecturer in Mechanical Engineering, 
      Tufts University. 
 1981-1983 Research Associate in Medicine,  
      Department of Medicine, Harvard University. 
 1983-1986 Assistant Clinical Professor of Pediatrics (Biomedical Engineering) 
      Department of Pediatrics, Harvard University. 
 1984-  Lecturer in Mechanical Engineering, 
      Massachusetts Institute of Technology 
 1986-1988 Research Associate in Physiology in the School of Public Health 
     Department of Environmental Sciences and Physiology 
     Harvard University 
 1986-1991 Associate Professor of Pediatrics (Biomedical Engineering) 
     Department of Pediatrics 
      Harvard University. 
 1988-1991 Associate Professor in the Department of Environmental Sciences and Physiology 
     Harvard School of Public Health 
 1991-  Professor of Bioengineering and Physiology 
     Department of Environmental Health, Harvard School of Public Health 
  
Major Administrative Responsibilities. 
 
 1979-1995 Founder and President, The Biomechanics Institute 
 

1997-2006 Director, Physiology Program, Department of Environmental Health, Harvard School of Public 
Health. 

 
Hospital Appointments: 
 
 1981  Research Associate in Medicine, Brigham and Women's Hospital, Boston, MA 
 1981-92      Research Associate in Medicine, Children's Hospital Medical Center, Boston, MA 
 
 



 
Other Professional Positions and Major Visiting Appointments: 
 
 1968-1972 Member of Technical Staff,  Bell Telephone Laboratories. 
 1973-1978 Senior Research Scientist,   Cambridge Collaborative, Inc. 
 1978-  Senior Research Scientist, The Biomechanics Institute 
 1985   Visiting Scientist, Rappaport Family Institute for Research in Medical Sciences, Technion 
 1986-1987 Visiting Scientist, Meakins-Christie Laboratories, McGill University 

1992  Visiting Professor, University of Paris XII, Creteil 
2007-2012 International Scientific Committee,  Institute for Bioengineering of Catalunya. (Ministry for 

Universities and Research, Ministry for Health of the local Catalan Government,  
University of Barcelona, Technical University of Catalunya).  

 
Awards and Honors: 
 1967    Tau Beta Pi 
 1968    B.S. magna cum laude 
 1969    Sigma Xi 
 1982    American Physiological Society 

1993 American Thoracic Society 
1994 Japanese Society of Bioengineering, Keynote Speaker, Sendai 

 1994  Fellow, American Institute of Medical and Biological Engineering 
1999 Lifetime Achievement Award in Mechanical Engineering Practice, Tufts University 
2000  Keynote speaker, Biomedical Engineering Day, Boston University 
2002  Joseph R. Rodarte Award for distinguished scientific achievement and sustained overall 

accomplishment in respiratory physiology and medicine.  Respiratory Structure and Function 
Assembly, American Thoracic Society.  

2003  Southwest Mechanics Lecture Series (Oklahoma State U., Southern Methodist U.,  
Texas A&M U., Tulane U., U. Houston, U. Oklahoma, U. Texas Arlington, U. Texas Austin) 

2003  A.C. Suhren, Jr. Lecturer, Tulane University 
2003  Joseph R. Rodarte Lecturer, Baylor College of Medicine 
2003  Plenary Lecturer, Physics of Nonequilibrium Complex Systems (PHYNECS), Sant Feliu de  

Guíxols, Spain  
2004  Chadwick Medal, the highest honor awarded by the Massachusetts Thoracic Society.  For 

meritorious contributions to the study and treatment of tuberculosis and other thoracic diseases.  
2005  Fellow of the Biomedical Engineering Society 
2007  Office of Life Sciences Distinguished Lecture, National University of Singapore (NUS). 
2008  Fisher & Paykel Healthcare Plenary speaker, Workshop on Multi-scale Modeling 

of the Respiratory System, Auckland, NZ 
 
Major Committee Assignments: 
 

1984-5  Review Group Member, Small Business Innovative Research Program (SBIR), National   
  Institutes of Health 

 
1983-  Ad hoc consultant, Program Project Study Section, and Respiratory and Applied   
  Physiology Study Section, National Institutes of Health. 
 
1984-1985 Ad hoc consultant to the Steering Committee, High Frequency Intervention Multicenter   
  Trials, National Heart, Lung and Blood Institute. 
 
1991-1993 Respiratory and Applied Physiology Study Section, National Institutes of Health 

 
1994-1997 Priority and Resource Committee, Inspiraplex, Respiratory Health Network Centres of   
  Excellence, Canada. 
 
1998-  Executive Committee, Liberty Mutual-Harvard Program in Occupational Safety and Health 
 
1998-2000 Harvard University Research Policy Committee  



 
1998-  Harvard- MIT HST/DEAS Bioengineering Committee  

 
 1998-  Health, Science and Technology (HST) Graduate Committee, MIT 
 
 1999-  Harvard University Hearing Pool 
 

1999-2001 NASA Life Sciences Standing Panel for Cellular and Molecular Biology   
 

2002-2006 Program Project Review Committee, National Heart, Lung and Blood Institute, NIH 
 

2002  Study Section Boundary Team, Center for Scientific Review, Pulmonary Sciences IRG, NIH 
 
 2004  Primary discussant in NSF/NIH interagency panel on Research at the Interface of Life and Physical 

Sciences: Bridging the Sciences. 
 
 2005-  Joint Library Committee 
 
   
Memberships in Professional Societies: 
 American Thoracic Society 

North American Society of Biorheology 
 Acoustical Society of America 
 American Association for the Advancement of Science 
 American Institute of Physics 
 American Society of Mechanical Engineers 
 Biomedical Engineering Society (Senior Member) 
 International Lung Sounds Association. 
 European Respiratory Society 
 
 
 American Thoracic Society 
      Chair elect: Program Committee of the Respiratory Structure and Function Assembly 1995-6 
      Chair:         Program Committee of the Respiratory Structure and Function Assembly 1996-7 
                   International Conference Committee 1996-7 
      Chair:         Long Range Planning Committee, Respiratory Structure and Function Assembly 1997-9 
      International Conference Long Range Planning Committee  1997-8 
      Nominating Committee: Respiratory Structure and Function Assembly, 1999-2000 
      Chair, Long Range planning Committee 2006-2008  
      Chair, Respiratory Structure and Function Assembly 
 
Editorial Boards 
 
 1989-1996 Journal of Applied Physiology  
 1999-2008 Journal of Applied Physiology 
 2000-  Respiratory Research 
 2002-2005 American Journal of Physiology: Lung Cellular and Molecular Physiology 
 2005-  Mechanics & Chemistry of Biosystems 
 
Corporate Board of Directors/ Scientific Advisory Board 
 
 1990-3   Board of Directors, Superior Healthcare Group, Inc. 
 2007-  Scientific Advisory Board, Boston Biomedical Research Institute 
 2008-2010 Board of Directors, American Thoracic Society 
 
 
 
 



 
 
Major Research Interests: 
 
 To illuminate the physical foundations of respiratory function using the tools of engineering science. 
 
  1.  Mechanics of airway luminal narrowing  
  2.  Biophysics of contractile cells  
  3.  Mechanics of the cytoskeleton 
  4.  Mechanical properties of respiratory tissues. 
  5.  Fluid dynamics and acoustics in the airways. 
  6.  Species transport and exchange. 
 
Professional Consulting: 
 3M Medical Products Division 
 Sontek, Inc. 
 Moore Business Forms, Inc. 
 Hydro-Acoustics, Inc. 
 MGD Graphics System, Rockwell International 
 Research Triangle Institute 
 Mead DIJIT, Mead Corporation 
 Hood Laboratories 
 Prolexys Pharmaceuticals 
 
Teaching Experience: 
 

1977-1978 Theoretical Acoustics, graduate level, course organizer and lecturer, Department of   
  Mechanical Engineering, M.I.T. 
 
1980-1981 Fluid Mechanics, undergraduate level, course organizer and lecturer, Department of   
  Mechanical Engineering, Tufts University. 
 
1981-  Respiration Mechanics, postgraduate non-credit, course organizer and lecturer, Harvard   
  School of Public Health, Children's Hospital. 
    
1981-  Dynamics of Pulmonary Airflow, postgraduate non-credit, course organizer and lecturer,   
  Harvard School of Public Health, Children's Hospital. 
 
1981-  Oscillation Mechanics of the Lung, postgraduate non-credit, course organizer and lecturer,  
  Harvard School of Public Health, Children's Hospital. 
 
1981-  Thesis/research supervision - Primary supervision of B.S., M.S., Ph.D. level students,   
  M.I.T. 
 
1981-  Primary research supervision of postgraduate pulmonary trainees, Pulmonary Division,   
  Children's Hospital. 
 
1984   Harvard Medical School, Department of Continuing Education, High Frequency   
   Ventilation, Arthur Bennotti, M.D., Course Organizer, Lectures on High Frequency  
   Oscillation Mechanics. 
 
1986-7   Respiratory Dynamics, postgraduate non-credit course at The Children's Hospital, with J.  
   Mead, L. Reid, M.E. Avery. 
 
1989  Fundamentals of Respiratory Research, postgraduate non-credit course at The Children's   
  Hospital, with J. Drazen. 
 



1989  Advanced Respiratory Physiology, graduate credit course at the Harvard School of Public  
  Health, with faculty. 

 
 1990  Respiratory Mechanics, with JM Drazen, MEB Wohl 
 
 1991-  Advanced Topics in Respiratory Biology.  Lung 
   Development; Chemical electrical and mechanical signalling in the cell 
 
 1993-  Respiratory pathophysiology, with J. Drazen, HST-100, MIT 
 
 1993-  Advanced topics in Physiology (EH225, BPH207, BPH727) 
 
 2006  Conduct of Science (MED SCI 300) 
  



National Institutes of Health Grants and Contracts 
 
  Principal Investigator: NO1 HR 62901 
   1975-8   Pulmonary function testing in infants and children. 
   1978-80 Competitive renewal 
 
  Principal Investigator: RO1 HL 23335 
    1979-80 Chest wall impedance in lung sound transduction. 
 
  Principal Investigator: RO1 HL 26800  
   1980 Partitioning respiratory system impedance. 
   1983 Competitive renewal 
   1984 Relinquished in favor of PO1 HL33009 
 
  Principal Investigator: RO1 HL 27051  
   1982 Studies on central airway mechanics. 
   1984 Competitive renewal 
   1984 Relinquished in favor of PO1 HL33009 
 
  Responsible Investigator: PO1 HL 34616 
   1981 SCOR: Respiratory Disorders of Neonates and Children, Mary Ellen Avery PI 
        Project 4.  High frequency ventilation. 
   1986-Competitive renewal 
 
  Responsible Investigator: PO1 HL 33009 
    1984 PPG Nonuniform Ventilatory Mechanics, Jeffrey M. Drazen PI 
        Project 4.  Oscillation mechanics of the lung. 
        Project 5.  Inhomogeneous emptying during forced expiration. 
 
  Principal Investigator: 1 RO1 HL43828-01A1 
   1990 Mechanics of Lung Tissue 
   1990 Relinquished in favor of PO1 HL33009 
 

Principal Investigator: RO3 TW0092 
   Fogarty International Center 
   1992-3.  A direct assay of small airway function. 
                1993-5   Competitive renewal 
 

Principal Investigator: RO1 HL 66193-01  
   2000-2005 Airway narrowing and novel muscle mechanisms           Ann. dir costs:      $250,000 
 
 Active: 

Principal Investigator: PO1 HL 33009, Program Project 
    1988-1990  Physical Determinants of Lung Function and Dysfunction 
   1990-1995  Competitive renewal 

1995-2000 Competitive renewal. 
2001-2006  Competitive renewal                              Ann. dir. costs:    $1,464,000 
                                      

Principal Investigator: RO1 HL 59682 
   1997-2002 Airway mechanics and smooth muscle shortening.               
   2003-2007 Competitive renewal                Ann. dir. costs:    $225,000 
 
  Principal Investigator: RO1 HL 65960, Bioengineering Research Partnership   

2000-2005 Micromechanics of airway smooth muscle cells in culture.  Ann. dir costs:     $471,000 
2005-2010 Competitive renewal 
 
 
 



Principal Investigator: RO1 HL 084224-01  
   2006-2010 Remodeling of the airway smooth muscle cell           Ann. dir costs:      $250,000 
 
  Principal Investigator: T32 HL 007118 

2006-2011  Training in interdisciplinary pulmonary sciences   Annual dir costs  $686,421 
  

    Co-PI with Eitan Kimmel: United States - Israel Binational Science Foundation (BSF)  2005261. 
2006-2008 Therapeutic ultrasound: biophysical mechanisms at the molecular level 

Annual dir costs  $48,000   
 
 
Narrative bio: 
Dr. Fredberg began his research career working on the subject of blood flow under the supervision of Dr. C. Forbes Dewey, 
III, in the Fluid Dynamics Laboratory at MIT, which was directed by Dr. Ascher Shapiro.  Drs. Dewey and Shapiro were 
among the first to demonstrate the power that engineering sciences can bring to bear on problems in biology.  With the 
encouragement of Dr. Jere Mead at Harvard School of Public Health, Dr. Fredberg shifted attention to the pulmonary airways, 
airway gas dynamics, and pulmonary gas transport.  He developed the first model of gas flow in complex asymmetrically 
branching airway networks, published the first paper explaining the mechanism of gas transport during high frequency 
ventilation, and developed novel technologies for noninvasive mapping of pulmonary, nasal, and oral airways; these 
technologies were commercialized and have become standard clinical tools in otolaryngology and sleep science (acoustic 
rhinometry and acoustic pharyngometry).  Later in his career he focused more closely upon mechanisms of airway narrowing 
in asthma, and especially the biophysics of the airway smooth muscle cell, the molecular dynamics of myosin, and cytoskeletal 
remodeling.  In the course of that work he introduced a series of novel biophysical hypotheses including perturbed myosin 
binding and glassy dynamics of the cytoskeletal matrix, and he leads the team that developed a comprehensive suite of novel 
nanotechnologies to characterize cytoskeletal dynamics at cellular and molecular levels.  
 
Currently, Dr. Fredberg’s laboratory seeks to discover physical laws governing the abilities of the cytoskeleton to deform, 
contract, and remodel. These basic mechanical processes underlie a range of higher level phenomena in health and disease 
including many aspects of cancer, cardiovascular disease, malaria, and morphogenesis, but the laboratory’s major research 
emphasis is the role of these processes in airway narrowing in asthma.  
 
In his laboratory, trainees with backgrounds in engineering sciences, cell biology, or physics of soft condensed matter learn 
how to work side-by-side to pose new questions, invent new nanotechnologies, apply these technologies in novel experimental 
investigations, and analyze resulting data in terms of evolving mechanistic understanding of the physical properties of the 
living cell.  Dr. Fredberg has been primary mentor of 29 past and current doctoral and post-doctoral trainees.  Although many 
are still in training or early stages of their career trajectories, nine have gone on to become principal investigators, seven have 
earned tenure (one in physics, four in engineering, two in medicine), and five are full professors 
              
Dr. Fredberg is principal investigator of three active research grants supported by the National Heart, Lung, and Blood 
Institute: a bioengineering research partnership (BRP), a program project (PO1), and an individual research grant (RO1).  He 
has published 171 papers in the peer-reviewed literature and holds 10 US patents.  In recent years he served on the NIH 
Respiratory Sciences Study Section Boundary Team, the NSF/NIH Interagency Panel on Bridging the Life and Physical 
Sciences, and the NHLBI Working Group on Nanotechnology in Heart, Lung, Blood, and Sleep Medicine, and the Heart, Lung, 
and Blood Program Project Review Committee (study section HLBP) of the NHLBI.   
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