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Case Western Reserve University
10900 Euclid Avenue
Departments of Biomedical and
Mechanical & Aerospace Engineering
Olin 219, Wickenden 512
Cleveland, OH 44106
USA

phones: +1 216-368-5884
+1 216-312-4075 (cell)
fax: +1 216-368-4969
email: knothetate@case.edu
webpages: http://www.mae.case/people/mkt4
http://bme.case.edu/faculty staff/knothetate/

Major Research Interest: “Bio-inspired Mechanical Engineering”’
+* Stem cell mechanics and mechanobiology

X/

%* Cellular and biofluid mechanics: study of cellular biomecha nics, molecular transport and fluid flow
through tissue
+* Engineering & development of mechano -active, bio -inspired materials

X/

*%* Multiscale orthopaedic mechanobiology
+* Computational and Experimental Mechanobiology: applying computational and experimental
method s to uncover the biophysical mechanisms underlying processes of development, growth,

adaptation and repair of biological systems, at the cellular, tissue and organ level

Education/Training

Swiss Federal Institute of Technology (ETH) ZYrich (11/97 11/98) ZYrich, CH
Institute of Biomedical Engineering and Medical Informatics
Postdoctoral Fellow

Swiss Federal Institute of Technology (ETH) ZYrich (10/94 - 11/97) ZYrich, CH
Institute of Biomedical Engineering and Medical Informatics

Ph.D. (Dr. sc. techn. ETH) in Mechanical and Biomedical Engineering

Thesis title: Theoretical and Experimental Study of Load  -Induced Fluid Flow

Phenomena in Compact Bone

(Advisors: Prof. Peter Niederer, Prof. Stephan Perren, degree conferred May 8, 1998)

Swiss Federal Institute of Technology (ETH) ZYrich (10/91 - 10/94) ZYrich, CH
Institute of Biomedical Engineering and Medical Informatics

M.S. in Mechanical Engineering (Dipl. Masch.-Ing. ETH)

Thesis title: Diffusive and Convective Transport in the Osteon

(Advisors: Prof. Peter Niederer, Prof. Stephan Perren)

Major: Applied Mechanics. Minor: Engineering Design

Stanford University (1/90 B6/90) Stanford, CA USA
Graduate student in Mechanical Engineering
(transferred graduate studies to the Swiss Federal Institute o f Technology)

Stanford University (8/83 - 6/88) Stanford, CA USA
Dual B.S. in Mechanical Engineering and Biological Sciences
(degree conferred June 12, 1988)
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Professional Experience

Joint Associate Professor (7/2004 - present) Cleveland, OH USA
Departm ents of Biomedical and Mechanical & Aerospace Engineering
Case Western Reserve University

Director (1/2005 D present) Cleveland, OH USA
Center for In Situ Cell and Tissue Imaging (a CAseCost Center)
Case Western Reserve University

Director (7/2004 Bpresent) Cleveland, OH USA
Thinktank for Multiscale Computational Modeling of Biomedical and Bio -Inspired Systems

Case Western Reserve University

Director (7/2004 D present) Cleveland, OH USA

Experimental and Computational Mechanobiology Laboratories
Case Western Reserve University

Assistant Staff, Assistant Professor equivalent (1/2001 D6/2004) Cleveland, OH USA
The Lerner Research Institute, The Cleveland Clinic Foundation

Adjunct Assistant Professor (6/2001 - 6/2004) Cleveland, OH USA
Department o f Biomedical Engineering, Case Western Reserve University

Adjunct Assistant Professor (7/2001 - 6/2004) Cleveland, OH USA
Department of Mechanical & Aerospace Engineering, Case Western Reserve University

Visiting Professor (1/2000 ©12/2000) New York, NY USA
Department of Orthopaedics, Mount Sinai School of Medicine

Adjunct Junior Faculty (Oberassistent) (1/2000 12/2002)
University and Swiss Federal Institute of Technology ZYrich, CH
Institute of Biomedical Engineering and Medical Informat ics

Junior Faculty (Oberassistent), Head of Mechanobiology Research Group (12/98 D12/2000)
University and Swiss Federal Institute of Technology ZYrich, CH
Institute of Biomedical Engineering and Medical Informatics

Head of Bone Biomechanics Research Group (5/97 ©12/2000) Davos, CH
AO/ASIF Research Institute

Postdoctoral Research Fellow (11/97 - 11/98) ZYrich, CH
University and Swiss Federal Institute of Technology
Institute of Biomedical Engineering and Medical Informatics

Graduate Research and Teaching Assistant (11/94 - 11/97) ZYrich, CH
University and Swiss Federal Institute of Technology
Institute of Biomedical Engineering and Medical Informatics

Research Engineer (8/93 - 5/97) Davos, CH
AO/ASIF Research Institute

Researcher (8/90 - 10/91, 10/88 - 12/89) Davos, CH
Laboratory for Experimental Surgery

Part-time Research Assistant and Technician (8/85 - 6/88) Stanford, CA USA
Orthopedic Biomechanics Research Laboratory, Stanford University

Part-time Research Volunteer (8/84 - 6/85) Stanford, CA USA
Stanford University Medical School Neonatology Laboratory
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LEADERSHIP & PROFESSIONAL SERVICE
Awards and Honors
Awarded to MKT

Selected from seven plenary lectures to deliver the Inaugural Torcom Chorbagjian Plenary Lecture, 2008
International Society for Mathematical Biology Conference, SMB 2008, August 1, 2008, Toronto.
http://www.fields.utoronto.ca/programs/scientific/ CMM/08 -09/SMB/program.html

Selected to participate in the 2008 German-American Frontiers of Engineering Symposium sponsored by the
U.S. National Academy of Engineering and the Humboldt Foundation, 24 -26 April 2008, Irvine,
California.

Selected as Glennan Fellow for Scholarship in Research and Teaching, May 2007 D April 2008. The Glennan
Fellows Program is designed to reward excellence in faculty and to facilitate their growth as
teacher/scholars. Nominees must be regular faculty members who are in the tenure tr ack but not yet
tenured. Glennan Fellows must also be untenured during the time they hold their fellowships. Normally,
nominees will have had some experience during which they have demonstrated excellence in both
scholarship and teaching. Fellowships will not be awarded for teaching alone, but on evidence of
promise for a balanced career in both teaching and scholarship. Glennan Fellows are perceived as
role models for new faculty at Case.

Selected to participate in the 2007 German-American Frontiers of Engineering Symposium sponsored by the
U.S. National Academy of Engineering and the Humboldt Foundation, 26 -28 April 2007, Hamburg,
Germany (60 international applicants were invited to participate).

Selected to participate in the National Academy of EngineeringOs (NAE) 11 annual Frontiers of Engineering
Symposium, 22 B24 September 2005, Niskayuna, NY (85 of 220 applicants were selected).

Innovator Award, Cleveland Clinic Foundation Innovations (Tech Transfer Office), June 2004.

Top ten downloaded articles  of 2003 (#4:0 Whither flows the fluid?0: An osteocyteOs perspectiveO, by M.L.
Knothe Tate), Journal of Biomechanics

Semifinalist (M. Knothe Tate and U. Knothe), Walter H. Coulter Award for Innovation and Enitrepreneurship,
2002. OThe Wallace H. Coulter A ward recognizes those unique individuals with the potential to achieve
the highest level of engineering innovation, resulting in technological advances with practical
application to the quality of human life and health. The award recipient demonstrates the vision,
commitment and passion necessary to take an invention from conception to application for the benefit
of mankindO [from www.coulter.gatech.edu ].

Recipient, Dipl. Ing. Georg Fischer Prize 1998 for most outstanding dissertation, across all departments, Swiss
Federal Institute of Technology (ETH) Zurich, 1998.

Salutatory Address (M. Knothe Tate), Graduation Ceremony, Swiss Federal Institute of Technology (ETH)
Zurich, 1994.

Full-time Fellowship for graduate study at the Swiss Federal Institute of Technology (ETH) Zurich, AO ASIF
Foundation, 1991.

Graduate Research Fellowship, Dept. Mechanical Engineering and Design, Stanford University, 1990.
Cap and Gown Honor Society, Stanford University, 1986.

Awarded to MKT'’s students and fellows

Summer Program in Undergraduate Research program fellowship for excellence in undergraduate research
(Scott Dolejs , junior in Biomedical Engineering), Summer 2008.

Summer On The Cuyahoga summer undergraduate research pro gram fellowship ( Katie Earle, junior in
Biomedical Engineering at Yale University), Summer 2008 research experience in my MechBio labs.

Medtronic Graduate Fellowship (Hana Chang ), August 2008 BJune 2008.
NIH Musculoskeletal Training Grant Doctoral Fellowship (Sarah McBride ), January 2008 - graduation.
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National Research Council Postdoctoral Fellowship (Eric Anderson), The National Academies, National
Research Council (NRC) Postdoctoral Research Associateship, National Oceanic and Atmospheric
Administration (NOAA) - Great Lakes Environmental Research Laboratory (GLERL) in Ann Arbor,
Michigan. Hydrodynamic Modeling of the Great Lakes: Incorporating Complex Geometry into the
Great Lakes Forecasting System (GLFS) using a Finite -Volume Coastal Ocean Model (FVCOM ),
September 2007.

Support of Undergraduate Research and Creative Endeavors (SOURCE) award for excellence in
undergraduate research ( Scott Dolejs , sophomore in Biomedical Engineering), Summer 2007.

NSF REU fellowship (Sam Durham , junior at Rose Hulman Inst itute of Technology), Summer 2007 research
experience in my MechBio Labs.

NSF REU fellowship (Shannon Moore , sophomore at Rice University), Summer 2007 research experience in my
MechBio Labs.

Innovation Incentive Graduate Fellowship award (Sarah McBride ), 2006 - 2007.
Honorable Mention, National Science Foundation Graduate Research Fellowship (Sarah McBride ), March
2007.

Graduate Dean’s Instructional Excellence Award (Eric Anderson) for excellence in TAOing ENGR225:
Introduction to Thermodynamics, Fluid Dy  namics and Heat/Mass Transfer, Fall 2006.

Semifinalist, European Society of Biomechanics international student award (Eric Anderson ), 5t World
Congress of Biomechanics, Munich, Germany, 29 July D5 August 2006.

CAse School of Engineering Endowment Sponsored Mentorship Award (Eric Anderson ), travel award to
attend the 5 t World Congress of Biomechanics, Munich, Germany, 29 July D5 August 2006.

Travel grant award (Eric Anderson ), 7t International Bone Fluid Flow Workshop, New York, NY, September
2005.

Travel grant award (Ravi Patel ), 7t International Bone Fluid Flow Workshop, New York, NY, September 2005.
Wright Center Imaging Summer Research Fellowship (Thomas D. Falls), June DAugust 2005.
Semifinalist, M.S. Student paper competition, ASME Summer Bioengineering Conference ( Hans-jSrg Sidler),

June 2005.

Semifinalist, M.S. Student paper competition, ASME Summer Bioengineering Conference ( Eric Anderson ),
June 2005.

Semifinalist, B.S. Student paper competition, ASME Summer Bioengineering Conference ( Seven Kreuzer ),
June 2005.

First Place, Research Fellow Best Paper Award, Cleveland Clinic Foundation Annual Research Day ( Todd
Ritzman), June 2005.

First Place, Cleveland Orthopaedic Society Research Essay Contest (Todd Ritzman ), January 2005.
First Place, ASME-IMECE B.S. student paper competition (Eric J. Anderson), International Mechanical

Engineering Congress and Exhibition, Bioengineering Division, Anaheim, CA D November 2004.
Semi-finalist, ASME-IMECE M.S. student paper competition (Ravi Patel), International Mechanical
Engineering Congress and Exhibition, Bioengineering Division, Anaheim, CA D November 2004.

Travel grant award, 2004, Biomedical Engineering Society ( Eric Anderson ), October 2004.
Travel grant award, 2004, Biomedical Engineering So ciety ( Stephanie Rashewsky ), October 2004.

Young Investigator Award, 6th International Bone Fluid Flow Workshop, Seattle, Washington, September 30 th,
2004, awarded to Roland Steck, Ph.D. for his outstanding abstract ~ (Disruption of the osteocyte
syncytium in osteoporotic bone reduces tissue permeabilityO (Steck R., Knothe Tate M.L., authors).

Travel grant award, 2003, Biomedical Engineering Society, Research Experience for Undergraduate
Students, (Ravi Patel , Stephanie Rashewsky ), October 2003.

Biomedical Engineering Research Award, 2002 - 2003 academic year, Case Western Reserve University
(Ravi Patel).
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3rd place in division and special award from the BME Dept. Cleveland Clinic Foundation, Northeast Ohio
High School Science Fair, Division of Health and M edicine , grades 9 & 10 ( Marissa Schaffer , high school
student at Laurel School, awarded for research work in Musculoskeletal Mechanobiology Laboratory),
2003.

Young Investigator Award, 5t International Bone Fluid Flow Workshop, Cleveland, Ohio, September 16-17,
2003, awarded to Sathya Kaliyamoorthy, Ph.D. for his top scoring abstract.

Annual Swiss Society of Biomedical Engineering Award (Roland Steck , graduate student, awarded for
doctoral dissertation work), 2002.

Whitaker Graduate Fellowship Recipient (Christine Tiberio, undergraduate REU student from Cornell
University, based on work carried out under my mentorship) , 2002 B2005.

New Investigator Recognition Award Finalist (Andrea Tami , graduate student), Orthopaedic Research
Society , 2002.

15t European Conference on Biomaterials, Paper among those receiving highest ratings and chosen to be
published in a special issue of the  Journal of Materials Science: Materials in Medicine (Christian Gatzka ,
Dr. med., postdoctoral research fellow), European Soci ety of Biomaterials 1999.
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Professional Leadership Activities

International/National/Regional

Conference Director or Organizer

2008 2009 Co -organizer, OBiosystems Engineering/Systems BiologyO Session of the National Academy of
Engineering and Humboldt F oundationOs 2009 German-American Frontiers of Engineering
Meeting (GAFOE) that will be held April 23 -25, 2009 in Potsdam, Germany.

2006 - 2007 Co-Director and Organizer, National Science Foundation Mathematics and Biosciences
Institute Workshop on Cell and Tissue Engineering, Ohio State University, Columbus (October
22-24, 2007).

2004 Session track organizer, Orthopaedics Bioengineering OHard Tissue MechanicsO Sessions,
Annual Biomedical Engineering Society Meeting, Philadelphia, PA (13 -16 October, 2004)

2002 B2003 Director and Organizer, 5% International Bone Fluid Flow Workshop, Cleveland ( 17-18
September 2003 )

Editorial Boards

Editorial Board, Technology and Health Care , (2008 - present)

Guest Editor, Tissue Engineering, Special Volume , published Se ptember 2008 (2007 - 2008)

Guest Editor, Annals of Biomedical Engineering, Special Volume , published January 2005 (2003 D2004)
Editorial Board, Journal of Biomechanics (2003 Bpresent)

Editorial Board, CRC Bone Mechanics Handbook (2000 2001)

Editorial Board, Orthopaedic News, Cleveland Clinic Foundation (2001 B2004)

Board of Referees , Veterinary and Comparative Orthopaedics and Traumatology (2000 B2004)
Adyvisory Panels

10/2004 Long range planning panel, National Institute of Arthritis and Musc uloskeletal and Skin
Diseases, National Institutes of Health

2001 - 2004 Scientific Advisory Board, Cleveland Bioscience and Engineering Consortium, Cleveland Clinic
Foundation, Case Western Reserve University and NASA Glenn Research Center

2007 - 2008 International Scientific Committee, European Society of Biomechanics, Lucerne, Switzerland
(July 6 B9, 2008).

2005 B2007 NSF Mathematical Biosciences Institute, Bioengineering Program Organizing Committee, 2007

Workshops

2007 International Program Com mittee, IASTED International Conference on Biomechanics
(BioMech 2007)

2006 International Scientific Advisory Board, World Congress of Biomechanics, Munich, Germany, 31
July B4 August 2006.

2004 International Scientific Committee, 6t International Bone Fluid Flow Workshop, Seattle (30
September D1 October 2004)

2002 B2005 Scientific committee member and organizer, 20 th Congress of the International Society of

Biomechanics, Cleveland (1 D5 August, 2005)

2000 B2001 Scientific Committee, 18 th Congress of the International Society of Biomechanics, Zurich (July
2001)
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Session Chair/Moderator at Conferences

07/2008

04/2008

2006

08/2005

06/2005

2/2005

10/2004

10/2004

5/2004

Session Chair, OMicro- and Nano - Bone Mechanical PropertiesO, FEuropean Society of
Biomechanics Conference , Lucerne, Switzerland, 5 July D9 July, 2008.

Session Chair, OComposites and Multiphase Materials, Numerical AnalysisO, Mechanics of Time
Dependent Materials Conference , Monterey, California, 30 March B4 April, 2008.

Session Chair, Olmaging in Cellular and Molecular BiomechanicsO, World Congress of
Biomechanics , Munich, Germany, 31 July D4 August 2006.

Session Chair, OBone BiomechanicsO, 20t Congress of the International Society of

Biomechanics , Cleveland (1 D5 August, 2005)

Session Chair, OBone Mechan ics Il: AdaptationO, ASME Summer Bioengineering Conference |,
22-26 June, 2005

Session Moderator, OBone RepairQ, Orthopaedic Research Society Meeting, Washington, D.C.,
20-23 February 2005,

Session moderator, OOrthopaedics Bioengineering, Hard Tissue Mechanics, Bone | SessionO,
2004 Biomedical Engineering Society Annual Fall Meeting , Philadelphia, 13 -16 October, 2004
Session moderator, 6% International Bone Fluid Flow Workshop , Seattle (30 September D 1
October 2004)

Moderator, OMechanical Signals and Effects on BoneO, 1st Cleveland Clinic Bone Summit (13 b
15 May 2004)

Review Panel Participation

2008

12/05, 7/06
5/07

11/2004

Review Panelist, National Science Foundation (NSF requests that date and name of panel not
be disclosed)

NIH Review Panel Member, Special Emphasis Panel, collaborative grants with the National
Centers for Biomedical Computing. Orhe intention of the collaborating projects is to engage
researchers across the nation in building an excellent biomedical computing envi ronment,
using the computational tools and biological and behavioral application drivers of the funded

NCBCs as foundation stones. O see http://grants.nih.gov/grants/guide/pa -files/PAR-05-063.html
for further detail.

State committee, Rhodes Scholar Ohio Finalist Selection to send to Midwest Division

Case Western Reserve University

2008 -
7D12/2007

2006 B2007
2006 - 2007
2003 - 2008
2005 - 2006
7/2004 B
7/2005 B
1/2006

Internal Advisory Board, Case Imaging Center.

Department of Mec hanical & Aerospace Engineering, Fall Seminar Series Organizer, Case
School of Engineering.

University Research Committee, Case School of Engineering

Academic and Research Computing Committee, Case School of Engineering

Graduate Education Committee, Dept. of Biomedical Engineering

GEC Admissions Subcommittee, Dept. of Biomedical Engineering

Biomaterials/Tissue Engineering Steering Committee

Qualifier Exam Committee D Biomaterials & Biomechanics, Dept. of Biomedical Engineering

Qualifer Exam Committee B Fluids and Heat Transfer, Dept. of Mechanical & Aerospace
Engineering

Cleveland Clinic Foundation

2002 - 2003

Board of GovernorsO Imaging Research Task Force, Cleveland Clini ¢ Foundation
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2001 - 2002
2001 - 2002

2001 - 2003

2001 - 2003

2001 B2003

2001 B2003

2001 B2003

Basic Science Head, Osteoporosis and Bone Disorder Task Force, Cleveland Clinic Foundation

Advisory Board, Orthopaedic Research Center, Cleveland Clinic Foundation

Director, Orthopaedic Physics, Biomech  anics and Materials Basic Science Course for Residents,
Department of Orthopaedic Surgery, Cleveland Clinic Foundation

Chair, Basic Science Curriculum Committee, Department of Orthopaedic Surgery, Cleveland
Clinic Foundation

Mentor and Collaborator, National Science FoundationOs Research Education for
Undergraduates, Department of Biomedical Engineering, Lerner Research Institute, The
Cleveland Clinic Foundation

Mentor and Collaborator, National Institute of Health®s Research Education for
Undergraduates, Department of Biomedical Engineering, Lerner Research Institute, The
Cleveland Clinic Foundation

Mentor, Howard Hughes Medical Institute and NIH funded research program for
underrepresented, inner city h  igh school students, The Cleveland Clinic Foundation

Professional Affiliations
Orthopaedic Research Society (ORS, 1999 bPpresent)
American Society of Cell Biology (ASCB, 2002 - present)

Biomedical Engineering Society (BMES, 2001 - present)
Internation al Society for Technology in Arthroplasty (ISTA, 2001  Bpresent)

American Society of Mechanical Engineers (ASME International, Bioengineering Division, 1998 Dpresent)
European Society of Biomechanics (ESB, 1998 Dpresent)

American Society of Bone and M ineral Research (ASBMR, 1997 P present)

Society for Physical Regulation in Biology and Medicine (SPRBM, 1998 D2000)

Swiss Society of Biomedical Engineering (SSBE, 1998 H2000)

Review Activity
See Professional Leadership... (above) for Editorial Board and Review Panel Activities

Conference Abstract Reviews

2008
1998, 2004
2004
2005
2005
2005
2004

2003, 2004
2002

European Society of Biomechanics, ad hoc reviewer.

Orthopaedic Research Society, ad hoc reviewer (1999, 2005 meeting).

Biomedical Engineering Society, ad hoc reviewer.

ASMEIMECE Summer Bioengineering Conference, Ph.D. Student paper competition.
ASMEIMECE Summer Bioengineering Conference, ad hoc reviewer.

International Society of Biomechanics Meeting, 2005 Robotics and Orthopaedics Abstracts

Judge, g raduate student poster competition, Research ShowCASE, Case Western Reserve
University.

Ad hoc reviewer, 5 th & 6th International Bone Fluid Flow Workshop.

Judge, oral presentations, Dept. of Biomedical Engineering Research Day, Case We stern
Reserve University.
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Ad hoc Journal Reviews

Annals of Biomedical Engineering, Journal of Biomechanics, Journal of Biomechanical Engineering, Journal
of Bone and Mineral Research , Tissue Engineering, Journal of Dental Research, Experimental Mechani cs,
Pharmaceutical Research, Biomechanics and Modeling in Mechanobiology

Ad hoc Grant Agency Review

2007 Wellcome Trust, Great Britain

2007 National Science Foundation, U.S.A.

2006 American Association for the Advancement of Science, Category | reviewe r
2006 The Netherlands Organisation for Health Research and Development

2006 The Austrian Academy of Science

2003 NASA Biophysical Sciences Division, External reviewer, Fluids Branch Study Section
2002 Henry Ford Hospital Internal Research Grant Revie w Committee

2001 NASA Bioscience and Engineering Consortium

2001 AO ASIF Research Commission
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RESEARCH & DEVELOPMENT
Patents & Translational Milestones

Feb. 20, 2002

May 2, 2002

Feb. 20, 2003

Sept. 16, 2003

July 19, 2004

Dec. 2004

Aug. 8,2005

Aug. 8, 2005

Nov. 2005

May 2006

April 2007

Sept. 2007

Oct. 29, 2007

Nov. 6, 2007

Nov. 6, 2007

Feb. 22, 2008

Mar. 27, 2008

April 21,2008

August 2008

Provisional Patent Application for O BoNEPRIMER O technology: Composition and Method fo r
Inducing Bone Growth and Healing, Inventors: M.L. Knothe Tate, U. Knothe.

Intellectual Property Disclosure for O INTRAOPERATIVEIMAGING & DIAGNOSTIC, 11SIS20 technology;
Inventors: M.L. Knothe Tate, U. Knothe.

International Pat ent Application for O BoNEPRIMER O technology, Application No. 10/504,652:
Composition and Method for Inducing Bone Growth and Healing; Inventors: M.L. Knothe
Tate, U. Knothe.

Intellectual Property Disclosure for ONovel Dual Flow Cell Cultur e SystemO; Inventors: E.
Anderson, M.L. Knothe Tate.

Provisional Patent Application for O ProFLow? O technology: ONovel Dual Flow Cell Culture
SystemO; Inventors: E. Anderson, M.L. Knothe Tate.

License of O PrRoFLow? O technology to Warner Instruments (licensed negotiated through
Cleveland Clinic Foundation)

Invention Disclosure: ONew Developments in O ProFLow?2 O technology, Including
Reconfiguration of Chamber and Gasket and Development of New Gaskets for Linearly

Increas ing Flows and Flows Mimicking those Occurring PhysiologicallyO, JAKE 2006  -1140 (CASE
Disclosure).

CProFLOW2 O: A Controlled Dual Flow Perfusion Chamber for Cell Mechanotransduction,
Toxicity, and Pharmacokinetic StudiesO, JAKE 2006 -1140 (CAsEeDisclosure).

Supplemental license agreement negotiated with Warner Instruments (license negotiated
through CAseTech Transfer)

Invention Disclosure: OFlow Directing Foam Technology PlatformO; Inventor: Melissa L. Knothe
Tate JAKE 2006- 2006-1301 (CAseDisclosure).

Provisional Patent Application: ~ OFlow Directing Materials and SystemsO; inventors: M.L. Knothe
Tate, E.J. Anderson, Registration Number 43.941, Docket Number CWR  -8558PV, April 20, 2007.
First claims analysis from International Patent 10/504,652: Composition and Method for
Inducing Bone Growth and Healing; Inventors: M.L. Knothe Tate, U. Knothe.

Invention Disclosure: OMicrofluidic Strain Gauge TechnologyO; Inventor Melissa L. Knothe Tate
JAKE 2008-1508 (CAseDisclosure).

Invention Disclosure: OManufacturing mechanism for mechanoactive microfluidics
technology and flow directing foamsO; Inventor Melissa L. Knothe Tate, JAKE 2008 -1509 (CAsE
Disclosure).

Invention Discl osure: OMicrofluidic Strain Gauge TechnologyO; Inventor Melissa L. Knothe Tate,
JAKE 2008-1508 (CAseDisclosure).

Invention Disclosure: OMechanoActive Sheets for Surgical Reconstruction ProceduresO;
Inventor: Melissa Knothe Tate, JAKE 2008 -1540 (CASE Disclosure)

U.S. Patent and Trademark Office Appl. No. 10/504,652. Composition for Inducing Bone
Growth and Healing and Method of Use. Amendment B, Claims Analysis.

Full Utility Patent Application: OFlow Directing Mater ials and SystemsQ; inventors: M.L. Knothe
Tate, E.J. Anderson, Application Number 12/106,748.

Supplemental license agreement negotiated with Warner Instruments (license negotiated
through CAseTech Transfer).
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Grants Awarded

Research Grants from Federal Grant Agencies

4/09 b 03/14, National Institutes of Health, RO1 In Utero Cardiac Imaging Grant, Investigating the Early
Embryonic Murine Heart Using Optical Coherence Tomography (Principal Investigator: Andrew Rollins), Co-
Investigator, $3,862,130.-

09/08 B 08/31/11, National Science Foundation ( CMMI-0826435, P.l.: M.L. Knothe Tate), CMMI
Nano/Biomechanics Program,  Mechanical Modulation of Stem Cell Shape and Fate , Principal Investigator,
$350,000.-

07/07 B03/12, National Institutes of Healt h (NIDCR, R01-DE13740, RES502649 P.l. David Dean), Strength and
Resorption of Biodegradable Skull Implants , Co-Investigator, $2,860,293 ($1,983,894 direct costs).

2002 b 2004, National Institutes of Heath (1 R21 AR049351 -01; P.l.: M.L. Knothe Tate), The Osteoblastic
Monolayer as a OGatekeeperO in Bone , Principal Investigator, $145,600.-

1999 b 2001, Swiss National Science Foundation (Grant No. 823A  -056609; P.l.: M.L. Knothe Tate), Sabbatical
Fellowship for Senior Researchers, Mechanobiology of Bone: Inter relationship between Mechanical
Loading, Interstitial Fluid Flow, Local Architecture, and Biologic Activity , Principal Investigator, CHF 800750.

1996 B 1998, Swiss National Science Foundation (Grant No. 3200 -049796.96; P.l.: P. Niederer) Theoretical and
Experimental Study of Load -Induced Fluid Flow in Compact Bone , Author (not eligible to be PI B written
while a graduate student), CHF 1850000. -

Research Grants from State Grant Agencies

01/07 B12/08, Clinical Tissue Engineering Center (CTEC) Phase Il Fun ding (P.l.: M.L. Knothe Tate), Convect -A-
Med?. Development & Prototyping of a Mechano -Active Drug Delivery and Moisture Absorbing Wound
Dressing, Principal Investigator, $45,000.- ($43,561.-direct costs).

06/2005 B 10/2008, Clinical Tissue Engineering Center, Ohio BRTT Partnership (P.I .Os: G. Muschler, A. Caplan),
Subaward to develop rapid prototyping methods for light -polymerizable scaffolds , Co-Investigator on
Subaward for Equipment Acquisition, $52,236.-

Research Grants from Private Foundations
7/18/08 B 12/31/08, Coulter Foundation  Pilot grant (P.l.: M.L. Knothe Tate), MechanoActive Membranes for
Surgical Reconstruction Procedures , Principal Investigator, $59,636.-

01/08 B12/10, AO ASIF Research Foundation (F -07-99K, P.l.: M.L. Knothe Tate), Mechanobiologic Factors in
the Osteogen ic Capacity of the Periosteum after One Stage Procedure , Principal Investigator, CHF
300,000.- (CHF 300,000.- direct costs).

06/06 D 12/06, Coulter -Case Translation and Innovation Partnership Seed Funding (P.l.: M.L. Knothe Tate),
Development of Flow -Directing Foams for Directed Drug Delivery and Dressing Wounds based on
Differential Permeability and Stiffness Anisotropy Characteristics , Principal Investigator, $25,784.- ($21,486.-
direct costs).

11/2003 B 10/2005, AO Research Foundation (04 -K3, P.l.: M.L. Knothe Tate), Unraveling Endogenous
Mechanisms of Bone Regeneration through Quantification of the Interplay between the Cells and Their
Environment, Principal Investigator, $80,000.-

3/2004 b 2/2005, AO Research Foundation (04 -S4, P.l.: R. Steck), The Tansport -Based Bone Remodeling
Theory: Computational Corroboration, Co-Investigator, $43,000.-

5/2003 B4/2006, The Whitaker Foundation (RG -02-0527; P.l.: M.L. Knothe Tate), Real-time Study of Changes in
Osteocyte Viability & Integrity of the Bone Cell Syn cytial Network and their Relationship to Remodeling
Dynamics in Bone , Principal Investigator, $239,248 .-
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07/01/03 B06/30/04, AO ASIF Research Commission (Grant No. 02 -K83; P.l.: U. Knothe) Treatment of Massive
Bone Defects Exploiting Osteogenic Potential of Periosteum Combined with Bone Transport , Co-Investigator,
CHF 60,000 -

2000 b 2001, AO ASIF Research Commission (Grant No. 00 -K49; P.l.: C. Gatzka), Ultrasound Induced Fluid
Displacements in Bone , Co-Investigator, CHF 580760.

1999 - 2000, AO ASIF Research Commission (Grant No. 99 -K56; P.l.: M.L. Knothe Tate) Dimensions and
Deformability of Fluid Spaces within Bone , Principal Investigator, CHF 600000.

1998 B 2000, Med Tech Initiative of the Commission for Technology and Innovation, Swiss Federal

Gov ernment and Sulzer Orthopedics Ltd., (Grant No. 3895.1, MedTech 536; Co -P.1.Os M.L. Knothe Tate & P.
Niederer) Fluid Transport Processes within Tissue at Bone -Implant Interfaces and their Implications for
Endoprosthetic Implants , Co-Principal Investigator, CHF 1800000.

“Other” Research Grants
07/07 B06/08, Glennan Fellowship (P.l.: M.L. Knothe Tate) A Web -Based OCourseSourceO Debut: Nature and
Evolution: the Master Engineer and Her Most Robust Testbed, Principal Investigator, $6,500.-

05/06 B09/06, Nat ional Science Foundation ADVANCE grant, Academic Career in Engineering and Science
(ACES) program, Summer Support for Two BME Graduate Students D Critical Step in Competing for an
Academic Career in Engineering and Science , Principal Investigator, $15,000 (direct costs).

06/05 B 05/07, Presidential Research Initiative (P.l.: M.L. Knothe Tate),  Effects of Mechanical Stress and Wnt
Signaling on Determination of Mesenchymal Stem Cell Fate , Principal Investigator, $120,000.-

7/01/2003 B 6/30/2004, Research Pr ograms Council, The Cleveland Clinic Foundation (Grant No. 07316; P.I.:
T. Ritzman) Treatment of Massive Bone Defects Exploiting Osteogenic Potential of Periosteum Combined
with Bone Transport , Co-Investigator, $25,000.-

2002 B 2005, NASA John Glenn Biome dical Engineering Consortium (JGBEC NCC3 -1008, P.l.: G. Zimmerli),
Confocal and two -photon microscopy for the assessment of countermeasures in bone loss and
immunology , Co- Investigator, $568,230.-

2002 D 2005, NASA John Glenn Biomedical Engineering Conso  rtium (JGBEC NCC3 -1000, P.l. U. Knothe),
Development of a "Recompression Chamber" to Prevent Loss of Bone in Space through Exogenous
Application of Acoustic Energy , Collaborator, $903,000.-

Training Grants
04/07 B 03/12, Training Program in Musculoskeleta | Training Grant , National Institutes of Heath (T32 training
grant, NIAMS 5 T32 AR 007505-20), Collaborator/Trainer, $1,819,106.-

04/06 B 03/09, National Science Foundation Research Experience for Undergraduates (REU) grant (EEC -
0552804, P.l.: Roger March ant), Undergraduate Research for Biomedical Engineering , Co-Investigator,
$91,050.

7/2003 D 6/2008, National Science Foundation (NSF 02 -136; P.l.: W. Smith), REU Program Continuation b
Undergraduate Engineering in Medical Research , Collaborator, $1,790,670.-

Conference Grants
8/2003 b 4/2004, National Institutes of Health (R13 AR050594 -01, P.l.: M.L. Knothe Tate) 5t Bone Fluid Flow

Workshop: Organ to Cell, Lab Bench to Bedside, on Earth and in Space , Principal Investigator, $10,000.-
07/2003 - 09/2003, National Science Foundation (NSF 0335539; P.l.: M.L. Knothe Tate ) 5t Bone Fluid Flow
Workshop: Organ to Cell, Lab Bench to Bedside, on Earth and in Space , Principal Investigator, $5,000.-

09/2003, The Whitaker Foundation (Conference Award; P.l.: M.L. Kno the Tate ) 5th Bone Fluid Flow Workshop:
Organ to Cell, Lab Bench to Bedside, on Earth and in Space , Principal Investigator, $5,000.-
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Grants Pending

Proctor & Gamble, Higher Education Grant Program (CG/JMAIL/4373380), Cultivating Global Education
and Res earch Programs , Principal Investigator, $10,000.- (10/08 ©09/09).

Department of Defense, Deployment Related Medical Research Program/Advanced Technology &
Therapeutic Development Award, MechanoActive Membranes b Reduction to Practice of the Advanced
Technology to Enable Clinical Implementation in Battlefield -Injured Soldiers, Principal Investigator,
$2,048,291.- (07/09 B06/145).

Grants in Preparation

National Science Foundation Major Research Instrumentation Program grant, MRI: Acquisition of Equipment
to Elucidate and Exploit NatureOs Mechanobiological Engineering Paradigms , Principal Investigator
(January 2009 deadline).

National Science Foundation, Biotechnology, Biochemical and Biomass Engineering (BBBE) Program,
Nanobiomimicry of Tissue Permeabili ty and Porosity for Stem Cell Culture and Tissue Cultivation (April 2009
deadline) Principal Investigator. This is a collaborative grant with a colleague from University of lllinoisO Dept.
of Mechanical Engineering.

National Institutes of Health, RO1 Mult iscale Modeling Grant, Predictive Multiscale Models of Extravascular
Flow in Bone Health and Disease , Principal Investigator, $2,570,000.- (9/09 B8/14). This grant will be revised
and resubmitted in February 2009.

National Institutes of Health, PAR 06 -504: Enabling Technologies for Tissue Engineering and Regenerative
Medicine (R01) , Periosteum as an Inspiration for Endogenous Tissue Engineering (March 2008 deadline)
Principal Investigator, budget TBD, (06/09 BO05/14). This is a collaborative grant with a  clinical colleague from
Cleveland Clinic and a Developmental Biologist from Case.

National Science Foundation, IGERT: The Interface of Mechanics and Biology as an Engine for Innovation
(June 2009 deadline for preproposal) , Principal Investigator.
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List of Publications (MKTOs trainees are underlined, articles included with application file are indicated by *)

Original Refereed Articles and Reviews
Published, In Press (30 in the past 10 years)

1.

10.

11.

12.

13.

14.

15.

Knothe Tate M.L, Steck R., Anderson E.J. (2009) Bone as an | nspiration for a Novel Class of
Biomaterials, Leading Opinion Paper, Biomaterials , 30: 133-140, doi:
10.1016/j.biomaterials.2008.09.028.

McBride S.H., Knothe Tate M.L. (2008), Modulation of Stem Cell Shape and Fate, A: Role of Density
and Seeding Protocol on Nucleus Shape and Gene Expression.  Tissue Engineering, 14(9): 1561-1572,
doi: 10.1089/ten.tea.2008.0112 .

McBride S.H., Knothe Tate M.L. (2008), Modulation of Stem Cell Shape and Fate, B: Mechanical
Modulation of Cell Shape and Gene Expression. Tissue Engineering, 14(9): 1573-1580, doi:
10.1089/ten.tea.2008.0113 .

Anderson E.J., Knothe Tate M.L. (2008) The idealization of pericellular fluid space geometry and
dimension results in a profound underprediction of nano -microscale stresses imparted by fluid  drag on
osteocytes, Journal of Biomechanics , 41(8): 1736-1746, Online First? doi: 10.1016/j.jbiomech.2008.02.035.

Anderson E.J., Kreuzer S.M., Small O., Knothe Tate M.L. (2008) Pairing computational and scaled physical
models to determine permeability as a measure of cellular communication in micro - and nano -scale
pericellular spaces. Microfluidics and Nanofluidics , 4:193-204, Online First* doi: 10.1007/s10404-007-0156-
5.

Anderson E.J., Knothe Tate M.L. (2007) Open access to novel flow chamber technology for in vitro cell
mechanotransduction, toxicity and pharmacokinetic studies, BioMedical Engineering OnLine , 6:46,
doi:10.1186/1475 -925X-6-46.

Anderson E.J., Knothe Tate M.L. (2007) Design of tissue engineering scaffolds as delivery devices for
mechanical and mechanically modulated signals. Tissue Engineering, 13(10): 2525-2538, Online First?
doi: 10.1089/ten.2006.0443.

Knothe Tate M.L., Ritzman T., Schneider E., Knothe U. (2007) Testing of a New One -Stage Bone -Transport
Surgical Procedure Exploiting the Periosteum and Bone Transport for Repair of Long Bone Defects,
Journal of Bone and J oint Surgery American , 89(2): 307-316, 2007.

Anderson E.J., Falls T.D, Sorkin A., Knothe Tate M.L. (2006) The imperative for controlled mechanical
stresses in unraveling cellular mechanisms of mechanotransduction . BioMedical Engineering OnLine
5:27. Published online May 3, 2006; Online First? doi: 10.1186/1475 -925X-5-27.

Steck R., Knothe Tate M.L. (2005) In Silico Stochastic Network Models that Emulate the Molecular Sieving
Characteristics of Bone, Annals of Biomedical Engineering , 33(1): 87-94.

Anderson E.J., Kaliyamoor thy S., Alexander J.I1.D., Knothe Tate M.L. (2005) Nano -Microscale Models of
Periosteocytic Flow Show Differences in Stresses Imparted to Cell Body and Processes, Annals of
Biomedical Engineering , 33(1): 52-62.

Tami A., Nasser P., Schaffler M.B., Knothe Tate M.L. (2003) A novel, non -invasive fatigue fracture model of
the rat ulna, Journal Orthopaedic Research , 21(6): 1018-1024.

Tami A., Schaffler M.B., Knothe Tate M.L. (2003) Probing the tissue to subcellular level structure underlying
boneOs molecular s ieving function, Biorheology , 40(6): 577-590.

Mishra S., Knothe Tate M.L. (2003) Effect of lacunocanalicular architecture on hydraulic conductance in
bone tissue: Implications for bone health and evolution, Anatomical Record , 273A(2): 752-762.

Steck R., Gatzka C. , Schneider E., Niederer P., Knothe Tate M.L. (2003) Measurement of bone surface
strains on the sheep metacarpus in vivo and ex vivo, Vet Comp Orthop Traumatol , 16(1): 38-43.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Steck R., Niederer P., Knothe Tate M.L. (2003) A finite element analys s for the prediction of load -induced
fluid flow and mechanochemical transduction in bone. Journal of Theoretical Biology , 220(2): 249-259.

Tami A.E., Nasser P., Verborgt O., Schaffler M.B., Knothe Tate M.L. (2002) The role of interstitial fluid flow in
the remodeling response to fatigue loading, Journal of Bone and Mineral Research , 17(11): 2030-2037.

Knothe Tate M.L., Tami A.E.G., Bauer T.W., Knothe U. (2002) Micropathoanatomy of Osteoporosis -
Indications for a Cellular Basis of Bone Disease, Advances in Osteoporotic Fracture Management , 2(1):
9-14.

Knapp H.F., Reilly G.C., Stemmer A., Niederer P., Knothe Tate M.L. (2002) Development of preparation
methods for and insights obtained from Atomic Force Microscopy of fluid spaces in cortical bone,
Scanning , 24(1): 25-33.

Reilly G., Knapp H., Stemmer A., Niederer P., Knothe Tate M.L. (2001) Investigation of the
lacunocanalicular system of cortical bone using atomic force microscopy, Annals of Biomedical
Engineering , 29(12): 1074-1081.

Niederer P.F., Knothe Tate M.L., Steck R., Boesiger P. (2000) Some remarks on intravascular and
extravascular transport and flow dynamics, International Journal of Cardiovascular Medicine and
Science , 3: 21-31.

Knothe Tate M.L., Steck R., Forwood M.R., Niederer P. (2000) In vivo demonstration of load -induced fluid
flow in the rat tibia and its potential implications for processes associated with functional adaptation,
Journal of Experimental Biology , 203(18): 2737-2745.

Knothe U., Knothe Tate M.L., Klaue K., Perren S.M. (2000) Development and testing of a new self -locking
intramedullary nail system: Testing of handling aspects and mechanical properties, Injury, 31(8): 617-626.

Steck R., Niederer P., Knothe Tate M.L. (2000) A Finite Difference model of load -induced fluid
disp lacements within bone under mechanical loading, Medical Engineering & Physics , 22: 117-125.

Gardner T.N., Stoll T, Marks L., Mishra S., Knothe Tate M.L. (2000) The influence of mechanical stimulus on
the pattern of tissue differentiation in a long bone f racture B an FEM study, Journal of Biomechanics ,
33(4): 415-425.

Knothe Tate M.L.,, Knothe U. (2000) An ex vivo model to study transport processes and fluid flow in
loaded bone, Journal of Biomechanics , 33(2): 247-254.

Gatzka C. , Knothe U., Niederer P., S chneider E., Knothe Tate M.L. (1999) A novel ex vivo model for
investigation of fluid displacements in bone after endoprosthesis implantation, Journal of Materials
Science: Materials in Medicine , 10: 801-806.

Knothe Tate M.L., Niederer P. (1998) A theore tical FE-based model developed to predict the relative
contribution of convective and diffusive transport mechanisms for the maintenance of local equilibria

within cortical bone. HTD DBVol. 362/BED bVol. 40, Advances in Heat and Mass Transfer in Biotechno  logy,
(Ed. S. Clegg) The American Society of Mechanical Engineers, 133 -142.

Knothe Tate M.L., Niederer P., Knothe U. (1998) In vivo tracer transport through the lacunocanalicular
system of rat bone in an environment devoid of mechanical loading, Bone 22(2): 107-117.

Knothe Tate M.L., Knothe U., Niederer P. (1998) Experimental elucidation of mechanical load -induced
fluid flow and its role in bone metabolism and functional adaptation, American Journal of Medical
Science 316(3): 189-195.

Original Refereed Review Atrticles (5 in the past 10 years)

1.

Knothe Tate M.L., Falls T, McBride S.H., Atit R., Knothe U.R. (2008) Invited Review: Mechanical Modulation
of Osteochondroprogenitor Cell Fate, The International Journal of Biochemistry and Cell Biology , doi:
10.1016/j.biocel.2008.05.011, 40(12): 2720-2738.




CV - Knothe Tate, M.L. 11/9/08 - 16

2.

Sorkin A., Dee KC, Knothe Tate M.L. (2004) Invited Review Article: &Culture ShockO from the Bone CellOs
Perspective: Emulating Physiologic Conditions for Mechanobiological Investigation, Am J Physiol Cell
Physiol, Am J Physiol Cell Physiol. 2004 Dec;287(6):C1527 -36.

Knothe Tate M.L., Adamson J.R. , Tami A.E., Bauer T.W. (2003/2004) Invited Review Article: Cells in Focus -
The Osteocyte, The International Journal of Biochemistry and Cell Biology , 36(1): 1-8, avail able online 29
July 2003.

Knothe Tate M.L. (2003) Invited Review Article: OWhither flows the fluid in bone?0: An OsteocyteOs
Perspective, Journal of Biomechanics , 36(10), 1409-1424.

Knothe U., Knothe Tate M.L., Perren S.M. (2000) 300 years of intramedul lary fixation - from Aztec practice
to standard treatment modality, European Journal of Trauma , 5:217-225.

In Preparation

1.

Falls T, Atit R., Anderson E.J., Knothe Tate M.L. (2008) B-cateninOs Role in the Mechanosensitivity of

Osteochondroprogenitor Cells , in preparation.

Knothe Tate M.L., Knothe U. (2008) Mechanobiology of De Novo Bone Generation in the Lab and in the
OR, in preparation.

Knothe Tate M.L. (2008) Engineering and Ecos ystem: Taking Cues from NatureOs Paradigm to Build Tissue
in the Lab and the Body, in preparation.

Prefaces and Letters to the Editor

1.

Knothe Tate M.L. (2001) Mixing mechanisms and net solute transport in bone (Letter to the Editor), Annals
of Bioengineer ing, 29: 9: 810-811.

Knothe Tate M. L. (2005) Special Issue on Bone Fluid Flow: Organ to Cell, Lab Bench to Bedside, On Earth
and In Space, Annals of Bioengineering , 33(1): 1-2.

Knothe Tate M.L., Shvartsman S. (2008) Cell and Tissue Engineering - Taking Cues from Nature's
Engineering Paradigm for Developing, Growing & Repairing Tissues, Tissue Engineering, 14(9): 1-2.

Peer-Reviewed Book Chapters
Published

1.

Knothe Tate M.L. (2007) Multi -scale computational engineering of bones: state of the art insights fo r the
future. In: Engineering of Functional Skeletal Tissues (Ed.: F. Bronner, C. Farach -Carson, A. Mikos),
Chapter 10, Springer -Verlag, London, 10: 141 -160.

Knothe Tate M.L. (2001) Interstitial Fluid Flow. In; Bone Biomechanics Handbook (Ed.: S. C. Cowin),
Chapter 22, CRC Press, New York, 22 -(1-29).

Steck R., Niederer P., Knothe Tate M.L. (2001) Prediction of load -induced fluid flow in bone and its
implications for transport phenomena. In: Computer Methods in Biomechanics and Biomedical
Engineering - 3 (Eds. Middleton J., Jones M. L., Shrive N. G., Pande G.N) Gordon and Breach Science
Publishers, Amsterdam, 755 -760.

Gardner T.N., Stoll T, Marks M., Knothe Tate M.L. (1999) Mathematical modeling of stress and strain in
bone fracture repair tissue. In:  Co mputer Methods in Biomechanics and Biomedical Engineering (Editors:
Middleton J., Pande G.N., Jones M.L., Middleton R.B.) CRC Press, New York, 247  -254.

Steck R., Knothe Tate M.L., Niederer P., Schneider E. (1998) Theoretical modelling of load -induced flui d
displacement in compact bone. In: Poromechanics (Ed.: Thimus J.F., Abousleiman Y., Cheng A. -H. D.,
Coussy O., Detournay E.) A.A. Balkema, Rotterdam (ISBN 90 5809 003 5), 511 -516.
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In review, in preparation

1.

Knothe Tate M.L. (2008), Multiscale Computation al Modeling of Extravascular Fluid Flow In Bone, In:
Computational Methods in Biomechanics (Editors: Suvranu De, Farshid Guilak, Mohammad Mofrad),
Springer, in review.

Knothe Tate M.L. (2008) Engineering Cells, Tissues, and Materials: Learning from Nature® s
Mechanobiological Engineering Paradigms, in preparation.

Peer-reviewed Conference Proceedings

1.

10.

11.

12.

13.

14.

Knothe Tate M.L. (2008), A novel class of bio -inspired mechanoactive materials, Mechanics of Time
Dependent Materials Conference , 147: 1-3.

Patel R.B., Tami A.E., Knothe Tate ML. Permeability of Cortical Bone to Large Molecular Weight Proteins
under Diffusive and Load -Induced Convective Transport Mechanisms, Proceedings of IMECEO4, 2004

ASME International Engineering Congress , BED TOC: IMECE200461923.

Anderso n E.J., Kaliyamoorthy S. , Knothe Tate M.L. Modeling the Effects of Interstitial Fluid Flow on a Single
Osteocyte and Its Processes, Proceedings of IMECEO4, 2004 ASME International Engineering Congress
13-20 November 2004, Anaheim, CA, podium presentation. BED TOC: IMECE200461861.

Anderson E.J., Sorkin A.M., Knothe Tate M.L. Performance Evaluation of Commercial Cell Flow
Chambers: How Well is Stress Controlled at a Cellular Level? Proceedings of IMECEO4, 2004 ASME
International Engineering Congress , BED TQC: IMECE2004-61837.

Steck R., Knothe Tate M.L. Application of Stochastic Network Models for the Study of Molecular Transport
Processes in Bone, Proceedings of IMECEO4, 2004 ASME International Engineering Congress , BED TOC:
IMECE2004-59746.

Tami A.E., Knothe Tate M.L., Streem J.R., Comisford R.S., OOLeary J.M,, Streem S.B., Knothe U. Induction of
Microdamage through Application of Acoustic Energy to Cortical Bone, Proceedings of IMECEO4, 2004
ASME International Engineering Congress , 13-20 November 2004, Anah eim, CA, podium presentation.
BED TOC: IMECE200461569.

Tami A.E., Suresh G., Patel R.B., Knothe Tate M.L. Effect of Interosseous Membrane on Load Transfer in Rat
Forelimb using Finite Element Analysis, Proceedings of IMECEO4, 2004 ASME International Engin eering
Congress, 13-20 November 2004, Anaheim, CA, poster presentation. BED TOC: IMECE2004  -61934.

Tami A., Schaffler M.B., Knothe Tate M.L. Cellular and tissue -level permeability are increased in fractured
and in contralateral control bones, 2001 Bioengine ering Conference ASME 2001 , BEDVol. 50: 343.

Tami A., Nasser P., Schaffler M.B., Knothe Tate M.L. 3D-Reconstructions of the osteocyte syncytium reveal
differences between healthy and pathological bone, 2001 Bioengineering Conference ASME 2001 , BED
Vol. 50: 359.

Knothe Tate M.L., Tami A., Schaffler M.B. The role of interstitial fluid flow in the remodeling response to
fatigue and disuse, 2001 Bioengineering Conference ASME 2001 , BED-Vol. 50: 335.

Steck R., Niederer P., Knothe Tate M.L. Effect of loading wa veform and strain rate on interstitial fluid flow
and mass transport in bone, 2001 Bioengineering Conference ASME 2001 , BED-Vol. 50: 451.

Steck R., Knothe U., Niederer P., Knothe Tate M.L. (2000) Mechanotransduction in Bone. Interrelationships
between Mech anical Loading, Interstitial Fluid Flow, Local Architecture, and Processes Associated with
Adaptation and Repair. In: Mechanotransduction 2000 b Engineering and Biological Materials and
Structures (Ed.: Groupement pour IDAvancement des Methodes dOAnalyse d es Contraintes [GAMAC]).
Gatzka C. , Knothe U., Niederer P., Schneider E., Knothe Tate M.L. (1999) Ein neues ex vivo Modell zur
Unersuchung von FlYssigkeits -verschiebungen im Knochen nach Endoprothesenimplantation. Hefte zur
Zeitschrift ODer UnfallchirurgO, 275: 225-226.

Knothe Tate M.L., Niederer P., Tepic S. (1996) Konvektiver Transport als msglicher Mechanismus bei
Knochenumbauprozessen. Biomedizinische Technik, VortrSge der gemeinsamen Jahrestagung der
deutschen, der Ssterreichischen und der schweizerisc hen Gesellschaft fYr biomedizinische Technik e.V.
41(S1): 100-101.
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Abstracts (Podium and Poster Presentations)

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Knothe Tate M.L., Knothe U.R. Defect Infilling by Adult Long Bone Periosteum Mimics De Novo
Intramembranous Bone Formation, 16 t Congress, Europ ean Society of Biomechanics, 6 D9 July, 2008,
Lucerne.

McBride S.H., Knothe Tate M.L. Shear Stress Upregulates Condensed Mesenchyme Matrix Assembly in
Cell Models, 16 th Congress, European Society of Biomechanics, 6 D9 July, 2008, Lucerne.

McBride S.H., Knothe Tate M.L. Optimizing Cell Seeding Density to Build Tissue Templates with Epithelial b
Mesenchymal Structure, 16 th Congress, European Society of Biomechanics, 6 D9 July, 2008, Lucerne.
Knothe Tate M.L., Knothe U. Mechanobiology of De Novo Bone Genera tion in the Lab and in the OR,
International Symposium 2008 Biomechanics and Biology of Bone Healing, 15 D17 May 2008, Berlin.
Knothe Tate M.L. Bio-Inspired Mechanical Engineering, National Academy of Engineering German
American Frontiers Of Engineering,  April 2008, Irvine.

Knothe Tate M.L., Anderson E.J. A Novel Class of Bio -Inspired Mechanoactive Materials, Mechanics of
Time-Dependant Materials Conference of 2008 (MTDM 2008), April 2008, Monterey, California.

Falls T.D, Atit R., Anderson E.J., Knothe Tate M.L. p-CateninOs Role in the Mechanosensitivity of
Osteochondroprogenitor Cells, Transactions of the Orthopaedic Research Society , 3 B9 March, 2008,
San Francisco, California.

McBride S.H., Knothe Tate M.L. Cell Seeding Conditions Exert a Profound Inf luence on the
Developmental Context of Embryonic Mesenchymal Stem Cells for Subsequent Tissue Generation,
Transactions of the Orthopaedic Research Society , 39 March, 2008, San Francisco, California.

Knothe Tate M.L., Schneider E., Moore S., Dolejs S., Knothe U. Osteoclastic Resorption of Autograph as a
Rate Limiting Step in De Novo Periosteal Regeneration of Bone, Transactions of the Orthopaedic
Research Society , 3 B9 March, 2008, San Francisco, California.

Knothe Tate M.L., Durham S., OOLeary J, Ehret J., Knothe U. Extracorporeal Shock Wave Application
Stimulates Bone Apposition and Mitigates Bone Loss in Rat Hindlimb Suspension Model, Transactions of
the Orthopaedic Research Society , 3 B9 March, 2008, San Francisco, California.

Falls T.D, Atit R., Anderson E.J., Knothe Tate M.L. p-CateninOs Role in the Mechanosensitivity of
Osteochondroprogenitor Cells Exposed to Shear Stress. April 2007, Research ShowCASE, Cleveland.

McBride S.H., Falls T, Knothe Tate M.L. Delivery of Mechanical Signals to Modulate Mesenchymal Stem
Cell Fate. April 2007, Research ShowCASE, Cleveland.

Dolejs S. Genovese S. Uncovering the Cellular Mechanisms of a Successful Endogenous Tissue
Engineering Procedure, CASE SOURCE Research Symposium for Undergraduate Research, April 2007,
Cleveland.

Knothe Tate M.L. Bio-Inspired Engineering, National Academy of Engineering German American Frontiers

Of Engineering, April 2007, Hamburg.

Steck R., Patel R., SchYtz M., Knothe Tate M.L. Diffusivity of rat bone predicted by stochastic network
models compared with results from FRAP experiments, 5th World Congress of Biomechanics, Munich, 29
July B4 August, 2006, podium presentation.

Anderson E., Knothe Tate M.L. Idealization of pericellular fluid space geometry strongly influences the
prediction of local stresses imparted by fluid drag on cell surfaces , 5t World Congress of Biomechanics,
Munich, 29 July B4 August, 2006, poster presentation, 7448.

Knothe Tate M.L. In Situ Imaging of Bone Cells: Opportunities for Elucidating a Cellular Basis of B one
Disease and Challenges for Clinical Translation , 5t World Congress of Biomechanics, Munich, 29 July b4
August, 2006, invited keynote podium presentation, 7861.

Kreuzer S, Knothe U., Knothe Tate M.L Virtual mechanical loading model to elucidate
mech anobiological modulation of endogenous tissue engineering strategies , 5t World Congress of
Biomechanics, Munich, 29 July D4 August, 2006, poster presentation, 7601.

Sorkin A.M., Knothe Tate M.L. A System of In Situ Osteocyte Organ Culture Models for Mech anobiological

Study of Bone, 5t World Congress of Biomechanics, Munich, 29 July b 4 August, 2006, podium
presentation, 7231.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Anderson E ., Knothe Tate M.L. Impact of Physiologic Geometry in Predicting Forces Imparted Locally to
Cells through Load -Induced F luid Flow, Transactions of the Orthopaedic Research Society , Chicago, IL,
19 B22 March, 2006, 31: 0124, podium presentation.

Anderson E., Cooke M., Savrin J., Dean D., Knothe Tate M.L. Optimization of Tissue Engineering Scaffold
Architectures and Flow Reg imes for Cell Cultivation, Transactions of the Orthopaedic Research Society ,
Chicago, IL, 19 D22 March, 2006, 31: 0834, poster presentation.

Sidler H., Steck R., Knothe Tate M.L. Site-Specific Porosity and its Impact on Load -Induced Fluid
Movement in Cort ical Bone, Transactions of the Orthopaedic Research Society , Chicago, IL, 19 b 22
March, 2006, 31: 1591, poster presentation.

Anderson E ., Knothe Tate M.L. Effect of Matrix Microporosity, Pericellular Matrix and Cell Process
Branching on Periosteocytic Flu id Flow, Transactions of the Orthopaedic Research Society , Chicago, IL,
19 B22 March, 2006, 31: 1789, poster presentation.

OOLeary J, Knothe Tate M.L., Knothe U. Experimental Shock Waves Generate New Bone in Skeletally
Mature Rats, commented poster prese ntation, Transactions of the Orthopaedic Research Society ,
Chicago, IL, 19 D22 March, 2006, 31: 0344, commented poster presentation.

Knothe Tate M.L., Knothe U. Implications of Microdamage for Bone Mechanophysiology at Multiple
Length scales and Potential to Exploit Exogeneously Created Microdamage to Induce Bone
Remodeling, First International Conference on Mechanics of Biomaterials & Tissues , Waikloloa, Hawaii, 11
D15 December 2005, invited podium presentation.

Anderson E.J ., Knothe Tate M.L. Experiment al Permeability Measurements in Tissue Engineered Scaffolds
and Scaled -Up Physical Models of Bone Tissue, First International Conference on Mechanics of
Biomaterials & Tissues, Waikloloa, Hawaii, 11 D15 December 2005, poster presentation.

Anderson E.J., Knothe Tate M.L. Bridging the Gap between Tissue and Cellular Length Scales in Bone
using Computational and Scaled -Up Physical Models, First International Conference on Mechanics of
Biomaterials & Tissues, Waikloloa, Hawaii, 11 D15 December 2005, poster pr esentation.

OOLeary J.M.,, Knothe Tate M.L., Knothe U. Application of Acoustic Shockwaves as a Countermeasure for
Disuse-Associated Bone Loss, 2005 Biomedical Engineering Society Annual Fall Meeting , Baltimore, 28
September - 1 October, 2005 , podium present ation, 0048.

Sorkin A.M., Knothe Tate M.L. A Novel In Situ Model for Mechanobiological Investigation of Bone, 2005
Biomedical Engineering Society Annual Fall Meeting , Baltimore, 28 September - 1 October, 2005 ,
podium presentation, 0463.

Anderson E.J ., Knothe Tate M.L. Computational and Scaled -Physical Models Transcending the Tissue and
Cellular Length Scales of Bone, 2005 Biomedical Engineering Society Annual Fall Meeting , Baltimore, 28
September - 1 October, 2005 , podium presentation, 0728.

Small O., Sorkin A.M., Knothe Tate M.L. Modeling Signal Transmission Efficiency through Cellular Networks,
2005 Biomedical Engineering Society Annual Fall Meeting , Baltimore, 28 September - 1 October, 2005 |,
poster presentation, 0848.

Falls T.D, Anderson E.J ., Sorkin A.M., Knothe Tate M.L.. A Particle Image Velocimetry (PIV) Evaluation of
Flow Chambers for Mechanotransduction Studies, 2005 Biomedical Engineering Society Annual Fall
Meeting , Baltimore, 28 September - 1 October, 2005 , poster presentation, 0605.

Kreuzer S.M., Anderson E.J ., Knothe U ., Knothe Tate M.L. Mechanobiological Influences in Endogeneous
Bone Tissue Engineering. 2005 Biomedical Engineering Society Annual Fall Meeting , Baltimore, 28
September - 1 October, 2005 , poster presentation, 0898.

Kreuzer S.M., Anderson E.J., Knothe Tate M.L. Permeability of Bone's Pericellular Transport System is
Dominated by Cell -Process Fluid Space, 2005 Biomedical Engineering Society Annual Fall Meeting ,
Baltimore, 28 September - 1 October, 2005 , poster presentation, 0828.

And erson E.J., Savrin J.,, Cooke M. , Dean D., Knothe Tate M.L. Evaluation and Optimization of Tissue
Engineering Scaffolds Using Computational Fluid Dynamics, 2005 Biomedical Engineering Society Annual
Fall Meeting , Baltimore, 28 September - 1 October, 2005 , p oster presentation, 1084.
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42.
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44,

45,
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47.

48.

49.

50.

51.

52.

Anderson E.J., Knothe Tate M.L. Fluid Modeling of the Lacunocanalicular Network and Imparted Cellular
Level Forces, 2005 7t International Bone Fluid Flow Workshop , New York, NY, 21 September 2005 , podium
presentation.

Patel R., OOLeary J.M, Knothe Tate M.L. Measuring Permeability and Anisotropy Effects of Cortical Bone,
2005 7t International Bone Fluid Flow Workshop , New York, NY, 21 September 2005 , podium
presentation.

Kreuzer S, Knothe U ., Ritzman T., Schneider E., Knothe Tate M.L. Mechanobiological Influences On Bone
Tissue Engineering Strategies, 2005 International Society of Biomechanics , Cleveland, OH, 1 -5 August
2005, podium presentation.

Anderson E.J ., Knothe Tate M.L. Novel In Silico Virtual & Scaled Up Physical Model P latform to Bridge
Gaps in Understanding In Situ Flow Regimes at Multiple Length Scales in Bone, 2005 International Society
of Biomechanics , Cleveland, OH, 1 -5 August 2005, poster presentation.

Anderson E.J., Cooke M., Savrin J., Dean D., Knothe Tate ML. Performance Evaluation of Tissue
Engineering Scaffolds B Development of a Novel Tool for Optimization of Fluid Flow & Permeability, 2005
ASME Summer Bioengineering Conference , 22-26 June, 2005, Vail, CO, | -68.

Kreuzer S.M., Anderson E.J., Knothe Tate M.L. The Presence of Cellular and Subcellular Structures
Dominate Permeability Predictions in the Lacunocanalicular (Pericellular) System of Bone, 2005 ASME
Summer Bioengineering Conference , 22-26 June, 2005, Vail, CO, | -77.

Sidler H., Steck R., Knothe Tate M.L. Site-Specific Porosity and Its Impact on Load -Induced Fluid
Movement in Cortical Bone, 2005 ASME Summer Bioengineering , 22-26 June, 2005, Vail, CO, | -55.

Anderson E.J., Jackowe D.J., Cooke M., Savrin J., Knothe Tate M.L., Dean D. Autologous platelet -rich-
plasma (PRP) as a growth factor to promote resorption of poly(propylene fumarate)/b -tricalcium
phosphate (PPF/b -TCP) scaffolds used to repair critical size defects in the dog. 5% Annual Midwestern
Tissue Engineering Consortium , 2005, poster presentation.

Knothe Tate M.L. Emerging Technology, Center Exhibit:  In Situ Cell and Tissue Imaging Cost Center,
Research ShowCASE 2005, 7 April 2005, invited podium presentation.

Anderson E.J., Cooke M.N., Savrin J., Dean D., Knothe Tate M.L. Emerging Technology: Devel opment of
a Novel Tool for Flow Optimization of Tissue Engineering Scaffolds, Research ShowCASE 2005, 7 April
2005, poster presentation, 392.

DeMay B., Sorkin A.M., Knothe Tate M.L. Basic/Applied Science: Osmotic Stress Influences the

Metabolism of Bone Ce lIs, as Measured by NO - and Alkaline Phosphatase Activity, Research ShowCASE
2005, 7 April 2005, poster presentation, 15.

Kreuzer S, Anderson E.J., Knothe Tate M.L. Emerging Technology: The Presence of Cellular and
Subcellular Structures Dominates Lacunoc  analicular Permeability Predictions, = Research ShowCASE 2005,
7 April 2005, poster presentation, 394.

Patel R.B., O'Leary J., Bhatt S.J., Vasanja A., Knothe Tate M.L. Basic/Applied Science: Determining the
Permeability of Cortical Bone at Multiple Length Sc ales using Fluorescence Recovery after
Photobleaching Techniques, Research ShowCASE 2005, 7 April 2005, poster presentation, 18.

Sidler H., Steck R., Knothe Tate M.L. Emerging Technology: Site -Specific Porosity and Its Impact on Load -
Induced Fluid Movement in Cortical Bone, Research ShowCASE 2005, 7 April 2005, poster presentation,
390.

Sorkin A.M., Knothe Tate M.L. Emerging Technology: In Situ Assessment of Osteocyte Viability &
Cytoskeletal Integrity in Native Bone Tissue and Osmotic Effects on the Same, Research ShowCASE 2005,
7 April 2005, poster presentation, 273.

Steck R., Patel R., Knothe Tate M.L. Stochastic Network Models that Replicate the Molecular Sieving
Characteristics of Bone, Research ShowCASE 2005, 7 April 2005, poster presentation,

Steck R., Patel R., Paras D.A., Knothe Tate ML. Computational and Experimental Column
Chromatography Models Enhance Understanding of BoneOs Molecular Sieving Characteristics,
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53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Transactions of the Orthopaedic Research Society , Washington, D.C., 20 -23 February 2005, podium
presentation, Vol. 30: 0334.

Patel R.B., O'Leary J.M ., Bhatt S.J., Vasanja, A, Knothe Tate ML. Determining the Permeability of Cortical
Bone at Multiple Length Scales Using Fluorescence Recovery after Photobleaching Techniques,
Transactions of the Orthopaedic Research Society  Vol., Washington, D.C., 2005, podium presentation,
30: 0141.

Tami A.E., Knothe Tate M.L., Streem J., Comisford R.S., O'Leary J.M ., Streem S.B., Davy D.T., Knothe U.
Experimental and Theoretical Study of Shock Wave Propagation in Cortical Bone, Transactions of the
Orthopaedic Research Society , Washington, D.C., 20 -23 February 2005, poster presentation, Vol.  30:
0662.

Zimmerli G.A., Chauhan C.A ., Knothe Tate ML. Implementation of Two -Photon Microscopy for Elucidation
of Autofluor escence Characteristics of Bone, Transactions of the Orthopaedic Research Society ,
Washington, D.C., 20 -23 February 2005, poster presentation, Vol. 30: 0709.

Sorkin A.M., Knothe Tate M.L. In Situ Assessment of Osteocyte Viability & Cytoskeletal Integrity in Native
Bone and Osmotic Stress Effects on the Same, Transactions of the Orthopaedic Research Society Vol.
30: 1645, Washington, D.C., 20 -23 February 2005, poster presentation, Vol. 30: 1645.

Anderson E.J., Knothe Tate M.L. Lacunocanalicular Permeability Measurements in Healthy &
Osteoporotic Patients: An Experimental Fluid Mechanics Approach Using Scaled Physical Models,
Transactions of the Orthopaedic Research Society , Washington, D.C., 20 -23 February 2005, poster
presentation, Vol. 30: 1128.

O'Leary J. M., Ziegler J.L., Tami A.E., Knothe Tate M.L, Knothe U. Extracorporeal Shockwave Therapy as a
Countermeasure to Bone Loss on Earth and in Space, Transactions of the Orthopaedic Research
Society , Washington, D.C., 20 -23 February 2005, poster presentation, V ol. 30: 1129.

Ritzman T.R, Knothe Tate M.L., Schneider E., Knothe U. Novel Surgical Procedure Shown to be Efficacious
for Regeneration of Bone in Massive, Diaphyseal Defects, Transactions of the Orthopaedic Research
Society , Washington, D.C., 20 -23 February 2005, poster presentation, Vol. 30: 1739.

Patel R.B., Tami A.E., Knothe Tate ML. Permeability of Cortical Bone to Large Molecular Weight Proteins
under Diffusive and Load -Induced Convective Transport Mechanisms, Proceedings of IMECEO4, 2004
ASME International Engineering Congress , 13-20 November 2004, Anaheim, CA, podium presentation.
BED TOC: IMECE200461923.

Anderson E.J ., Kaliyamoorthy S. , Knothe Tate M.L. Modeling the Effects of Interstitial Fluid Flow on a Single
Osteocyte and Its Processes, Procee dings of IMECEO4, 2004 ASME International Engineering Congress
13-20 November 2004, Anaheim, CA, podium presentation. BED TOC: IMECE2004 -61861.

Anderson E.J., Sorkin A.M., Knothe Tate M.L. Performance Evaluation of Commercial Cell Flow
Chambers: How Well is Stress Controlled at a Cellular Level? Proceedings of IMECEO4, 2004 ASME
International Engineering Congress , 13-20 November 2004, Anaheim, CA, podium presentation. BED
TOC: IMECE2004-61837.

Steck R., Knothe Tate M.L. Application of Stochastic Network Mo dels for the Study of Molecular Transport
Processes in Bone, Proceedings of IMECEO4, 2004 ASME International Engineering Congress , 13-20
November 2004, Anaheim, CA, podium presentation. BED TOC: IMECE2004 -59746.

Tami A.E., Knothe Tate M.L., Streem J.R., Co misford R.S., OOLeary J.M., Streem S.B., Knothe U. Induction of
Microdamage through Application of Acoustic Energy to Cortical Bone, Proceedings of IMECEO4, 2004
ASME International Engineering Congress , 13-20 November 2004, Anaheim, CA, podium presentation
BED TOC: IMECE200461569, podium presentation.

Tami A.E., Suresh G., Patel R.B., Knothe Tate M.L. Effect of Interosseous Membrane on Load Transfer in Rat
Forelimb using Finite Element Analysis, Proceedings of IMECEO4, 2004 ASME International Engineering
Congress, 13-20 November 2004, Anaheim, CA, poster presentation. BED TOC: IMECE2004  -61934.

Anderson E.J ., Knothe Tate M.L. Measuring permeability of bone in the lacunocanalicular network via
scaled physical models, 2004 Biomedical Engineering Society Annua | Fall Meeting , Philadelphia, 13 -16
October, 2004 , podium presentation.
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74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Bhatt S., Patel R., Vasanji A., Knothe Tate M. Measuring diffusion and permeability of bone using
fluorescence recovery after photobleaching (FRAP), 2004 Biomedical Engineering Society  Annual Fall
Meeting , Philadelphia, 13 -16 October, 2004 , poster presentation.

Patel R., Tami A.E., Knothe Tate M.L. Permeability of interosseous ligament under loaded and unloaded
conditions, 2004 Biomedical Engineering Society Annual Fall Meeting , Philade Iphia, 13 -16 October, 2004
poster presentation.

Ziegler J., OOLeary J, Knothe Tate M.L, Knothe U. Extracorporeal shockwaves produce microdamage
similar to physiologically loaded bone, 2004 Biomedical Engineering Society Annual Fall Meeting ,
Philadelphia, 13-16 October, 2004 , poster presentation.

DeMay B.S., Sorkin A.M., Knothe Tate M.L. The impact of osmotic stress on the metabolism of bone cells,
REU Poster Session, 2004 Biomedical Engineering Society Annual Fall Meeting , Philadelphia, 13 -16
October, 200 4, poster presentation.

Rashewsky S.E, Sorkin A., Knothe U.R., Berglund R., Knothe Tate M.L, Metabolic response of bone cells to
extracorporeal shock waves, REU Poster Session, 2004 Biomedical Engineering Society Annual Fall
Meeting , Philadelphia, 13 -16

Seck R ., Knothe Tate M.L. Disruption of the osteocyte syncytium in osteoporotic bone reduces tissue
permeability, 6% International Bone Fluid Flow Workshop , Seattle, 30 September 2004, podium
presentation.

Knothe Tate M.L. The Interplay between Mechanics, Materials, Transport & Biology across Length Scales
and its Potential Role in Bone Adaptation and Remodeling, 6t International Bone Fluid Flow Workshop
Seattle, Washington, 30 September D1 October 2004, invited podium presentation.

Knothe Tate M.L. Cellular Level, Real -Time, In Vivo and In Situ Imaging of Bone Structure and Function,
European Society of Biomechanics, Os -Hertogenbosch, The Netherlands, 4 - 7 July 2004, invited podium
presentation.

Anderson E.J ., Kaliyamoorthy S ., Knothe Tate M.L. Performa nce evaluation of three commercial cell flow
chambers: How well is stress controlled at a cellular level? European Society of Biomechanics , 4 B7 July
2004, poster presentation.

Steck R., Knothe Tate M.L. Computational quantification of stress shielding ef fect by implant for in vivo,
cellular level elucidation of bone remodeling dynamics and mechanisms, European Society of
Biomechanics , 4 B7 July 2004, poster presentation.

Tami A., Streem J., Comisford R.S., Knothe Tate M.L., Streem S.B., Davy D.T., Knothe U. Induction of

microdamage through application of acoustic energy to cortical bone, European Society of
Biomechanics , 4 B7 July 2004, poster presentation.
Anderson E.J., Knothe Tate M.L. Modeling the effects of interstitial fluid flow on a single osteoc yte and its

processes, 1stCleveland Clinic Bone Summit , 13-15 May 2004, poster presentation.

Anderson E.J., Knothe Tate M.L. Performance evaluation of three commercial cell flow chambers: how
well is stress controlled at the cellular level?, 1st Cleveland Clinic Bone Summit , 13-15 May 2004, poster
presentation.

Steck R., Knothe Tate M.L. Unraveling molecular transport in bone with stochastic network models, 1st
Cleveland Clinic Bone Summit , 13-15 May 2004, poster presentation.

Anderson E ., Steck R., Kaliyamoorthy S ., Knothe Tate M.L. Performance evaluation of three commercial
cell flow chambers: how well is stress controlled at the cellular level? 2nd Annual Research Show CASE,
CASE, April 2004, poster presentation.

Anderson E ., Kaliyamoorthy S ., Knothe Tate M.L. Modeling the effects of interstitial fluid flow on a single
osteocyte and its processes, 2nd Annual Research Show CASE CASE, April 2004, poster presentation.

Patel R.B., Tami A.E., Knothe Tate M.L. Permeability of cortical bone under convective and d iffusive
molecular transport, 2nd Annual Research Show CASE CASE April 2004, poster presentation.

Sorkin A., Rashewsky S., Knothe Tate M.L. Cytoskeletal remodeling in response to environmental and
mechanical stresses, 2" Annual Research Show CASE CAsSE April 2004, poster presentation.
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97.

98.

99.

100.

101.

Steck R., Ganapathi A ., Kaliyamoorthy S ., Knothe Tate M.L. A method for the implementation of
appropriate boundary conditions in poroelastic bone models, 2nd Annual Research Show CASg CASE
April 2004, poster presentation.

Patel R.B., Suresh G., Tami A.E., Knothe Tate M.L. Effect of interosseous membrane on load transfer in rat
forelimb, 2nd Annual Research Show CASE CASE April 2004, poster presentation.

Knothe U., Steck R., Ritzman T., Dines M., Tiberio C., Griffin D., Baue r T.W.,Knothe Tate M.L. Cellular level,
real-time, in vivo and in situ imaging of bone structure and function, 2 nd Annual Research Show CASE
CASE, April 2004, poster presentation

Tami A.E., Knothe Tate M.L., Davy D., Streem S., Knothe U.R. Induction of m icrodamage through

application of acoustic energy to cortical bone, 2 nd Annual Research Show CASE CASE April 2004, poster
presentation.
Patel R., Tami A., Knothe Tate M.L. Permeability of bone to globular protein tracers, 50t Annual Meeting

of the Orthop aedic Research Society ; San Francisco, March 2004, poster presentation, Vol. 29: 388.

Mishra S., Knothe Tate M.L. Allometric scaling relationships in microarchitecture of mammalian cortical
bone, 50t Annual Meeting of the Orthopaedic Research Society ; San Francisco, March 2004, poster
presentation, Vol. 29: 401.

Ganapathi A.M. , Steck R., Kaliyamoorthy S ., Knothe Tate M.L. A method for the implementation of
appropriate boundary conditions in poroelastic bone models, 50t Annual Meeting of the Orthopaedic
Research Society ; San Francisco, March 2004, poster presentation, Vol. 29: 511.

Kaliyamoorthy S ., Knothe Tate M.L. Modeling the effects of interstitial fluid flow on a single osteocyte and
its processes, 50t Annual Meeting of the Orthopaedic Research Societ y; San Francisco, March 2004,
poster presentation, Vol. 29: 506.

Knothe Tate M.L., Steck R., Bauer T.W., Knothe U. In situ, in vivo, real time observation of bone
remodeling , 2003 Annual Meeting of the Biomedical Engineering Society , 3 B5 October 2003, po dium
presentation.

Patel R.B., Mann J.A., Knothe Tate M.L. Effect of hindered diffusion on bone permeability to different
molecular weight species, 2003 Annual Fall Meeting, REU Session, 2003 Annual Meeting of the
Biomedical Engineering Society , 3 B5 Octo ber 2003, poster presentation.

Patel R.B., Tami A.E., Knothe Tate M.L. Comparison of globular and linear polymeric tracers in studying
bone fluid flow, 2003 Annual Fall Meeting, REU Session, 2003 Annual Meeting of the Biomedical
Engineering Society , 3 B5 October 2003, poster presentation.

Rashewsky S., Sorkin A.M., Knothe Tate M.L. Osteoblast response to osmotic stress, 2003 Annual Meeting
of the Biomedical Engineering Society , 3 B5 October 2003, poster presentation.

Tami A.E., Streem J., Knothe Tate M.L, Streem S.B., Davy D.T., Knothe U. Therapeutic application of
acoustic energy to increase transport and remodeling in bone tissue, 2003 Annual Meeting of the
Biomedical Engineering Society , 3 B5 October 2003, poster presentation.

Tami A.E., Streem J., Knothe Tate M.L, Streem S.B., Davy D.T., Knothe U. Disruption of the
lacunocanalicular transport network by acoustically induced microdamage, 5% International Bone Fluid
Flow Workshop , Cleveland, 16 -17 September 2003, poster presentation.

Steck R., Knothe Tate M.L. Simulating the molecular sieving characteristics of compact bone using
network modeling techniques, 5t International Bone Fluid Flow Workshop , Cleveland, 16 -17 September
2003, podium presentation.

Kaliyamoorthy S ., Knothe Tate M.L, Analyzing nano fluidic flows in the lacunocanalicular network using
computational fluid dynamics, 5t International Bone Fluid Flow Workshop , Cleveland, 16 -17 September
2003, podium presentation.

Knothe Tate M.L, Steck R., Bauer T.W., Knothe U. In situ, in vivo, real t ime observation of bone
remodeling, 2003 Annual Fall Meeting, The Biomedical Engineering Society, October 3 b5, 2003, podium
presentation.
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114.
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Patel R.B., Mann J.A., Knothe Tate M.L. Effect of hindered diffusion on bone permeability to different
molecular we ight species, 2003 Annual Fall Meeting, REU Session, The Biomedical Engineering Society,
October 3 D5, 2003, poster presentation.

Patel R.B., Tami A.E., Knothe Tate M.L. Comparison of globular and linear polymeric tracers in studying
bone fluid flow, 200 3 Annual Fall Meeting, REU Session, The Biomedical Engineering Society, October 3 b
5, 2003, poster presentation.

Rashewsky S., Sorkin A.M., Knothe Tate M.L. Osteoblast response to osmotic stress, 2003 Annual Fall
Meeting, REU Session, The Biomedical Engi neering Society, October 3 D5, 2003, poster presentation.

Tami A.E., Streem J., Knothe Tate M.L, Streem S.B., Davy D.T., Knothe U. Therapeutic application of
acoustic energy to increase transport and remodeling in bone tissue, 2003 Annual Fall Meeting, T he
Biomedical Engineering Society, October 3 b5, 2003, poster presentation.

Steck R., Niederer P., Knothe Tate M.L. Fluid flows through anisotropic, poroelastic bone models in the
opposite direction to that through analogous isotropic models, 2003 Summer Bioengineering
Conference, June 25 D29, 2003, podium presentation.

Steck R., Knothe Tate M.L. Influence of osteocyte density on bone tissue permeability: insights from a
stochastic network model, 2003 Summer Bioengineering Conference, June 25 B 29, 2003, podium
presentation.

Mishra S., Tami A.E., Knothe Tate M.L. Fractal analysis of bone cell syncytium in normal and diseased
bone, 2003 Summer Bioengineering Conference,  June 25 D29, 2003, podium presentation.

Knothe U., Dines M., Tiberio C., Griffin D., Knothe Tate M.L. A novel, in vivo ovine model implementing
intraoperative microscopy for in situ assessment of bone remodeling, 49t Annual Meeting of the
Orthopaedic Research Society ; New Orleans, LA., podium presentation, 2003, Vol. 28: 19.

Tami A.E., Niederer P., Steck R., Knothe Tate M.L. New insights into mechanical loading behavior of the
ulna -radius -interosseous membrane construct based on finite element analysis of the ulnar compression
model, podium presentation, 49t Annual Meeting of the Ortho  paedic Research Society ; New Orleans,
LA, poster presentation, 2003. Vol. 28: 1196.

Steck R., Knothe Tate M.L, Bone pore size estimations based on network simulations, poster presentation,
49t Annual Meeting of the Orthopaedic Research Society ; New Orlea ns, LA, poster presentation, Vol.
28: 386.

Dines M., Adams J ., Midura R., Knothe Tate M.L. (2002) Structural and Functional Implications of PTH for
Cytoskeletal Organization in Vascular Smooth Muscle Cells and Osteoblasts, American Society of Cell
Biology ; San Francisco, CA, Dec 13 D18, 2002, 2684.

Gatzka C ., Metzner P., RYdinger J., Rahn B., Knothe Tate M.L, Rueger JM (2002) A novel Oex vivoO model
to study the effects of low intensity pulsed ultrasound on fluid displacements in bone, Eurotrauma
Vienna , abstract published in  Eur J Trauma 28 (Suppl 1), 133.

Gatzka C ., Metzner P., RYdinger J., Schlegel U., Knothe Tate M.L., Rueger J.M. (2002) FYhrt niedrig
energetischer, niedrig gelpulster Ultraschall zu einer Erhdhung von FlYssigkeitsverscheibung im Knch en? b
Erste Ergebnisse im Oex vivoO Modell des Schafsvorderlaufes, Deutsche Gesellschaft Unfallchirurgie
Berlin, published in Eur J Trauma 28 (Suppl 1). 133-134.

Knothe Tate M.L., Schaffler M.B.. Loss of osteocyte integrity colocalizes with bone resorpti ion following
disuse, 48th Annual Meeting of the Orthopaedic Research Society ; Dallas, TX; Feb. 9-14, 2002, Vol. 27: 37.

Tami A., Schaffler M.B., Nasser P., Knothe Tate M.L. A Novel, Non -invasive fatigue fracture model of the
rat ulna, 48t Annual Meeting of the Orthopaedic Research Society ; Dallas, TX; Feb. 9-14, 2002, Vol. 27:
335.

Knothe Tate M.L., Bauer T., Schaffler M.B., Currey J.D. Live -dead assay for osteocytes in unstained,
undemineralized bone samples, 48" Annual Meeting of the Orthopaedic Rese arch Society ; Dallas, TX;
Feb. 9-14, 2002, Vol. 27: 506.
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129.

130.

131.

132.
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134.

Netrebko P ., Tami A., Knothe Tate M.L. Experimental study of interstitial fluid flow and permeability in
ligament, 48t Annual Meeting of the Orthopaedic Research Society ; Dallas, TX; Feb. 9-14, 2002, Vol. 27:
583.

Tami A., Netrebko P ., Bauer T., Knothe Tate M.L. The osteocyte syncytium in healthy and pathologic
human cortical bone, 48t Annual Meeting of the Orthopaedic Research Society ; Dallas, TX; Feb. 9-14,
2002, Vol. 27: 505.

Knothe U., Knothe Tate M.L. The "Unsung Benefits" of Fluid Flow in Promoting Implant Stability

International Society for Technology in Arthroplasty 2001 Symposium , 216.

Steck R., Niederer P., Schneider E., Knothe Tate M.L. Influence of loading history on fluid flow in th e rat
tibia - a theoretical study, XVIith Congress of the International Society of Biomechanics, 26-29
September 2001.

Levin S., Knothe Tate M.L. A new model for biological constructs: the tensegrity icosahedron, XVlith

Congress of the International Soci ety of Biomechanics , July 2001, 291.

Knothe Tate M.L., Schaffler M.B., Currey J.D. Interrelationships between bone microstructure and local
tissue permeability as revealed by four -channel laser scanning confocal microscopy (LSCM), XVlith
Congress of the | nternational Society of Biomechanics , July 2001, 337.

Knothe Tate M.L, Levin S.M., Tami A. Tensegrity: are osteocytes Opre -tensedO to function? XVlith
Congress of the International Society of Biomechanics , July 2001, 337.

Tami A., Schaffler M.B., Knothe Tate M.L. Cellular and tissue -level permeability are increased in fractured
and in contralateral control bones, 2001 Bioengineering Conference ASME 2001 , BEDVol. 50: 343.

Tami A., Nasser P., Schaffler M.B., Knothe Tate M.L. 3D-Reconstructions of the ost eocyte syncytium reveal
differences between healthy and pathological bone, 2001 Bioengineering Conference ASME 2001 , BED
Vol. 50: 359.

Knothe Tate M.L., Tami A., Schaffler M.B. The role of interstitial fluid flow in the remodeling response to
fatigue and disuse, 2001 Bioengineering Conference ASME 2001 , BED-Vol. 50: 335.

Steck R., Niederer P., Knothe Tate M.L. Effect of loading waveform and strain rate on interstitial fluid flow
and mass transport in bone, 2001 Bioengineering Conference ASME 2001 , BED-Vol. 50: 451.

Gatzka C ., Knothe U., Reilly G., Knothe Tate M.L. Microperfusion and mass transport in the vicinity of
endoprostheses, 47 t Annual Meeting, Orthopaedic Research Society, San Francisco, 25 b 28 February
2001, Transactions of the Orthopaedic Res earch Society , Vol. 26: 1040.

Knothe Tate M.L.,, Tami A., Nasser P., Steck R., Schaffler M.B. Permeability characteristics of different
molecular tracers in loaded and unloaded bone, 47 th Annual Meeting, Orthopaedic Research Society,
San Francisco, 25 D28 February 2001, Transactions of the Orthopaedic Research Society , Vol. 26:138.

Gatzka C ., Knothe U., Reilly G., Niederer P., Knothe Tate M.L. Microperfusion and mass transport in the
vicinity of endoprostheses: An ex vivo study, 10  t Annual Conference, Eu ropean Orthopaedic Research
Society, Wiesbaden, 13 B 15 October 2000, Transactions of the European Orthopaedic Research
Society , 10:0-8.

Gatzka C ., Knothe U., Niederer P., Schneider E., Knothe Tate M.L. Fluid displacements in bone after
cement -free endopr osthesis insertion: an ex vivo study, 64 -Jahrestagung der Deutschen Gesellschaft fYr
Unfallchirurgie, Hannover, 10 D13 September 2000, Hannover, Hefte zu der Unfallchirurg , 282: 99-100.

Knothe Tate M.L., Schaffler M.B. Changes in osteocyte integrity ass ociated with bone resorption
following disuse, 22 nd Annual Meeting, American Society for Bone and Mineral Research, Toronto, 22 b
26 September 2000, Journal of Bone and Mineral Research , 15: S476.

Steck R., Niederer P., Knothe Tate M.L. Implications of lo ad -induced fluid flow for fun ctional adaptation:
a combined theoretical and experimental modelling approach. 2 nd Workshop on Bone Fluid Flow at the
City College, New York, 20 September 2000.
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single osteon. 12 th Conference European Society of Biomechanics, Dublin, Procee dings of ESB
Conference , 68.

Steck R., Niederer P., Knothe Tate M.L. (2000) Theoretical study on the influence of boundary co nditions
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Biomedical Engineering , Lisboa, 13 16 October 1999.
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099, Mechanical Properties of Cells and Tissues , 11 D13 October 1 999.
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to Expedite Clinical Trials , Arlington, 28 29 June 1999.

Knothe U., Knothe Tate M.L., Niederer P. Study of microperfusion in mechanically loaded compact bone

using an ex vivo sheep forelimb model. Association Research Circulation Osseous, SociZtZ
Internationale de Chirurgie OrthopZdique et de Traumatologie , 21st Triennial World Congress, Sydney, 18
D23 April 1999, 107.
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Knothe Tate M.L., Knothe U., Margadant F ., Niederer P. Visualization, quantification and interpretation of
interstitial fluid transport in bone, Transactions of the 45 t® Annual Meeting, Orthopaedic Research
Society , Anaheim, 1 D4 February 1999, Vol. 24: 542,

Steck R., Knothe Tate M.L., Niederer P. A porou s elastic finite element model of the rat tibia to predict
load -induced fluid displacements, Transactions of the 45 t Annual Meeting, Orthopaedic Research
Society , Anaheim, 1 D4 February 1999, Vol. 24: 777.

Knothe, U., Knothe Tate, M.L., Niederer P. (199 8) The significance of mechanical loading for
microperfusiion of cortical bone. Bone 23(5):S545.

Knothe Tate M.L., Knothe, U., Niederer P., Schneider, E. Mechanical loading mechanisms related to
processes of bone adaptation and repair, Transactions of The Society for Physical Regulation in Biology
and Medicine , Long Beach, 11 D14 November 1998, 22 .

Steck R., Knothe Tate M.L., Niederer P., Schneider E. Application of BiotOs Theory of Poroelasticity for the
calculation of load -induced fluid displacements i n the rat bone, Biot Conference on Poromechanics
Louvain -la-Neuve, 14 D16 September 1998,

Knothe Tate, M.L., Steck, R., Niederer, P. Theoretical and experimental proof for load -induced fluid flow
phenomena in bone and its implications for a transport b ased theory of bone (re)modelling,
Transactions of the Third World Congress of Biomechanics , Sapporo, 2 B8 August 1998.

Gardner, T. N., Stoll, T, Marks, L., Knothe Tate, M., Mishra, S., Evans, M., Simpson, H., Hardy, J., Kenwright J.
(1998) A finite el ement model of a human tibial fracture. Stress concentrations and mechanical failure in
healing callus. J Biomech , 31(S1), 11.

Steck R., Knothe Tate M.L., Niederer P., Schneider E., Forwood M.R. Comparison of theoretical models for
the study of load -induc ed fluid displacements in bone,  J Biomech 31(S1): 128.

Knothe Tate M.L., Steck R., Niederer P., Forwood M.R. In vivo fluid flow data corroborate theoretical
predictions of fluid displacements in rat tibiae subjected to bending loads. Transactions of the 4 4t
Annual Meeting, Orthopaedic Research Society , New Orleans, 16 D19 March 1998, 134.

Steck R., Knothe Tate M.L., Niederer P., Forwood M.R. Theoretical modelling of load -induced fluid
displacements in the rat tibia under bending loads. Transactions of t he 44t Annual Meeting,
Orthopaedic Research Society, New Orleans, 16 D19 March 1998, 971.

Knothe Tate M.L., Knothe U., Niederer P., Tepic S., Perren S.M. Investigation of load -induced interstitial
fluid flow in an ex vivo perfusion model of the sheep fo  relimb. Transactions of the 43 r Annual Meeting,
Orthopaedic Research Society , San Francisco, 9 B 13 February 1997, 801.

Knothe Tate M.L., Niederer P., Tepic S., Perren S.M. Study of deformation -induced fluid displacements in
small cylindrical specimens e xcised from cortical sheep bone. Transactions of the 43 @ Annual Meeting,
Orthopaedic Research Society , San Francisco, 9 B 13 February 1997, 810.

Knothe Tate M.L., Knothe U., Niederer P. Enhancement of molecular transport by load -induced fluid flow
in cortical bone tissue. 4th European Conference on Engineering and Medicine , Warsaw, 25 D28 May
1997.

Knothe Tate M.L., Niederer P., Forwood M.R. In vivo observation of load -induced fluid displacements
using procion red and microperoxidase tracers in the rat tibia. 19t Annual Meeting, The American
Society for Bone and Mineral Research , Cincinnati, 10 D14 September 1997.

Knothe Tate M.L., Knothe U., Niederer P. Experimental elucidation of mechanical load -induced fluid flow
and its role in bone metabolism and functional adaptation. Cellular Deformation : Mechanics and
Mechanisms of Physiological Response, Society for Physical Regulation in Biology and Medicine Satellite,

Atlanta, 23 D25 October 1997.

Steck R., Knothe Tate M.L., Niederer P., Forwood M.R. Infl uence of loading parameters on load induced
fluid displacements in the rat tibia: a theoretical study. Biomechanica ©97, Davos, 28 D30 October 1997.

Stoll T, Gardner T., Knothe Tate M.L., Kenwright J. Finite element model to study tissue strain and call us
growth in relation to fracture healing. Biomechanica ©97, Davos, 28 D30 October 1997.
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mechanical environment in bone fracture repair tissue . British Orthopaedic Research Society , Cardiff, 15
September 1997.

Knothe Tate M.L., Niederer P., Tepic S., Perren S.M. Study of convective transport in compact bone as a
modulating factor in bone structure and regeneration. 10th Conference of the European Society of

Biomechanics , Leuven, 28 D31 August 1996, 258.

Knothe Tate M.L., Niederer P., Tepic S. Convective transport: a possible modulating factor in bone
remodeling and metabolism. Transactions of the 42nd Annual Meeting of the ORS |, Atlanta, 18 D 22
February 1996.

Knothe Tate M.L, Niederer P., Tepic S., Perren S.M. Approaching functional adaptation and
maintenance of healthy metabolism in compact bone as a transport problem. Transactions of the 3 ™
European Conference on Engineering and Medicine, Florence, 30 April B3 May 1995.
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Invited Talks and Lectures
Award & Plenary Lectures

1.

2.

Inaugural Torcom Chorbajian Plenary Lecture, 2008 International Society for Mathematical Biology
Conference, SMB 2008, Toronto, 1 August 2008.

Natu reOs Mechanobiological Engineering Paradigms as an Engine for Innovation in the Classroom.
Annual UCITE Glennan Awards Talk, Case Western Reserve University, Cleveland , 30 April 2008.

Keynote Lectures

3.

Defect Infilling by Adult Long Bone Periosteum Mimics De Novo Intramembranous Bone Formation. Top
rated, extended talk - Cortical Bone Session, European Congress of Biomechanics, Lucerne,
Switzerland, 7 July 2008.

In Situ Imaging of Bone Cells: Opportunities for Elucidating a Cellular Basis of Bone Disease a nd
Challenges for Clinical Translation. Keynote Lecture - Cell and Molecular Imaging Session, World
Congress of Biomechanics, Munich, Germany, 2 August 2006.

The Interplay Between Mechanics & Transport Across Length Scales and its Potential Role in Bone
Ad aptation and Remodeling. Keynote Lecture - Bone Biomechanics Session, European Society of
Biomechanics, Os-Hertogenbosch, The Netherlands, 5 July 2004.

Invited Lectures and Seminars

6.

10.

11.

12.

13.

14.

15.

16.

17.

Life at the Interface of Biology and Mechanics. Invited Speaker, Mather Spotlight Lecture Series: What
She Does and How She Does It, Flora Stone Mather Center for Women, Case Western Reserve University,
Cleveland, 4 November 2008.

Understanding Mechanical Adaptation of Self Assembling Cellular Constructs. Invited Speaker, Focus
Group Meeting, Multiscale Methods in Biology, National Science Foundation Mathematical Biosciences
Institute, Columbus, 3 November 2008.

Exploiting Natural Healing Strategies of the Periosteum to Bridge Long Bone Defects. Invited Speaker,
Clinical Priority Program, Bio -Technology Advisory Board Symposium, AO Foundation, Lausanne,
Switzerland, 2 October 2008.

Bio-Inspired Mechanical Engineering. Invited Speaker, Institut fYr Bioprozess- und Biosystemtechnik,
Technische UniversitSt Hamburg -Harburg, 14 July 2008.

Mechanobiology of De Novo Bone Generation in the Lab and in the OR . Invited Speaker, AO Research
Institute, Davos, 4 July 2008.

Mechanobiology of De Novo Bone Generation in the Lab and in the OR. Invited Speaker, International
Symposium on the Biomec hanics and Biology of Bone Healing, Julius Wolff Institute, Berlin, 16 May 2008.

The role of beta catenin in mechanosensitivity of osteochondroprogenitor cells. Orthopaedic Research

Seminar Series, 26 February 2008, Cleveland.

NatureOs Mechanical Engineeri ng Paradigms: Bone as a Case Study, 19 February 2008, University of
lllinois, Department of Mechanical Engineering Seminar Series, 19 February 2008, Champaign -Urbana.

Engineering an Ecosystem: Taking Cues from NatureOs Paradigm to Build Tissue in the Lab a nd the Body,
Case Western Reserve University, Department of Biomedical Engineering Seminar Series, 14 February
2008, Cleveland.

Engineering an Ecosystem: Taking Cues from NatureOs Paradigm to Build Tissue in the Lab and the Body.
Invited Speaker, National Science FoundationOs Mathematics Bioscience InstituteOs Cell and Tissue
Engineering Workshop, 22 -24 October 2007, Columbus.

Learning from NatureOs Paradigms. Invited Speaker, Engineers for Sustainability (e4s), 16 October 2007,
Cleveland.

Guiding Cells to Grow Bone in the Lab and in the O.R., Burstein Symposium, Invited Speaker, 40 years of
Musculoskeletal Mechanics & Materials Laboratories at Case Western Reserve University, 3 D4 April 2007,
Cleveland.
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

The flow of life: from the heart and into the bones (translated from ODer Fluss des Lebens Bvon Herzen bis
auf die KnochenO). Invited Speaker, Scientific Symposium in Honor of Professor Peter NiedererOs
retirement (translated from OWissenschaftliches Symposium zum Abschied von Peter und Eva NiedererQ),

6 September 2006.

OcCaseO study: Bone, Annual OLectures without TestsO. Invited Speaker, Case School of Engineering
Alumni Association, Case Western Reserve University, Cleveland, Ohio, 1 June 2006.

Make No Bone About It: What WeOve Learned and Where WeOre H eaded, Orthopaedics Research
Seminar, Case Western Reserve University, Cleveland, Ohio, May 18, 2006.

Applying engineering and cell biology principles to build bone. Invited Speaker, Review of Tissue
Engineering Activities at Case, Skeletal Research Center , Case Western Reserve University, Cleveland,
Ohio, March 2, 2006.

Implications of Microdamage for Bone Mechanophysiology at Multiple Length scales and Potential to

Exploit Exogeneously Created Microdamage to Induce Bone Remodeling. Invited Speaker, First
International Conference on Mechanics of Biomaterials & Tissues , Waikloloa, Hawaii, 11 B 15 December
2005, invited podium presentation.

Emerging Technology: In Situ Cell and Tissue Imaging Cost Center, Invited Speaker, Research ShowCASE
2005, 7 April 2005.

Biomechanics B Mechanobiology, Biology of Mechanically Active Tissues. Invited Speaker, Research &
Development Site Visit by Stryker Corporation , 22 October 2004.

The Interplay between Mechanics, Materials, Transport & Biology across Length Scales and its Potential
Role in Bone Adaptation and Remodeling. Invited Speaker, 6t International Bone Fluid Flow Workshop
Seattle, Washington, 30 September D1 October 200

Study of the Interplay between Mechanics, Materials, Transport & Biology across Length Scales using

Bone as a ORobust TestbedO, Case Western Reserve University, Department of Mechanical and
Aerospace Engineering Seminar, Cleveland, 21 November 2003.

Exploring and Exploiting Musculoskeletal Mechanobiology to OHelp Nature Nurture CellsO, Case Western
Reserve University, Department of Biomedical Engineering Seminar, Cleveland, 24 June 2003.

Biotransport: Commonalities and Distinctions in Brain and Bone, Cerebrovascular Research Seminar, The
Cleveland Clinic Foundation, 21 April 2003.

Viability of O steocytes and Integrity of the Bone Cell Syncytium as Indicators of Bone Tissue Health,
Invited Speaker, Eli Lilly Bone Quality Task Force Meeting, Indianapolis, 16 April 2003.

Emerging Insights into the OCellular PhysiologyO of Bone: Experiments, Computa  tional Modeling and
Clinical Applications, Rice University Department of Biomedical Engineering Seminar, Houston, 14 April
2003.

Emerging Insights into the OCellular PhysiologyO of Bone: Experiments, Computational Modeling and
Clinical Applications, Duke University Department of Biomedical Engineering Seminar, Raleigh -Durham,
18 March 2003.

Emerging Insights into the OCellular PhysiologyO of Bone: Applications for Surgeons and Tissue Engineers,
Invited Speaker, Cells & Materials at the Tissue Engineering Interface , UCLA Institute for Pure and Applied
Mathematics, National Science Foundation Sponsored Workshop, Los Angeles, February 18 -21, 2003.

Convection -Enhanced Drug Delivery and its Role in Treating Brain Tumors, Invited Speaker, Neuro -
Oncology 2003: C urrent Concepts, Orlando, January 10  -13, 2003.

Convection -Enhanced Transport in Brains and Bones. Department of Chemical Engineering Seminar,
Case Western Reserve University, Cleveland, November 14, 2002.

Implications of Fluid Flow for Bone Function, fro m an Organ to a Cellular Level. Invited Speaker,
Biocomplexity Workshop Ill: The Role of Tissue Mechanics in Biological Response to Mechanical Loading,

The University of Notre Dame Center for the Study of Biocomplexity and Indiana University School of

Medi cine, November 8 -10, 2002.
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

Convection -Enhanced Transport in Brains and Bones, Brain Tumor Institute Seminar, Cleveland Clinic
Foundation, October 18, 2002.

Emerging Insights into the OCellular PhysiologyO of Bone: Applications for Surgeons and Tissue En  gineers,
The Musculoskeletal Research Seminar Series, The Department of Orthopaedics at the Case Western
Reserve University, The Research Institute of University Hospitals of Cleveland, and The Cleveland Clinic
Foundation Orthopaedic Research Center, Cleve land, 12 September 2002.

Exploiting Confocal Microscopy to Expand our Understanding of Bone Physiology in Health and Disease.
Invited Speaker, 5t International Symposium on Bone Architecture and the Competence of Bone
(BACOB.5), International Bone Densit ometry Conference, Monterey, 20  -21 July 2002.

Imaging of Bone Structure and Processes. Invited Speaker, Leica Microsystems Headquarters,
Mannheim, Germany, 8 May 2002

The Bone Cell Syncytium in Health & Disease. Invited Speaker, 4t International Bone F| uid Flow and
Tissue Regeneration Workshop, Vreije Universiteit Amsterdam, 6 May 2002.

Imaging of Bone Structure and Processes. Department of Biomedical Engineering Seminar, The
Cleveland Clinic Foundation, 26 April 2002.

Bone Structure and Processes, Wor kshop on Diagnostics, Imaging and Spectroscopy: Potential for
Biomedical and Industry Applications. Invited Speaker, Case Western Reserve University, 26 April 2002.

Modeling Physiological Processes in Bone, OOne Element at a TimeO. Invited Speaker, Depart ment of
Environmental and Biomedical Engineering, Cornell University, 12 April 2002.

Mechanobiology of Bone in Health and Disease: The Role of Osteocyte Viability. Invited Speaker,
Department of Oral Cell Biology, Vriije Universiteit Amsterdam, The Nether lands, 12 July 2001.

Clinical implications of mechanical loading on osteocyte viability . Joint Seminar of the AO Research and
Development Institutes, Davos, Switzerland, 5 July 2001.

The role of interstitial fluid flow in the remodeling response to fati gue and disuse , ASME Bioengineering
Conference, Bone Fluid Flow Session, Snowbird, 29 June 2001.

OWhither Flows the Fluid?O: An OsteocyteOs Perspective. Joint Seminar of the Biomedical Engineering
Departments, Case Western Reserve University & The Cleveland Clinic Foundation, Cleveland, 4 June
2001.

Mechanobiology of Bone in Health and Disease: The Role of Osteocyte Viability. Invited Speaker,
Visiting Professor in Orthopaedics Basic Science Day, Departments of Biomedical Engineering &
Orthopaedic Surger vy, The Cleveland Clinic Foundation, Cleveland, 8 June 2001.

Implications of Load -Induced Fluid Flow for Osteocyte Viability. Invited Speaker, Musculoskeletal
Research Laboratory, Case Western Reserve University, Cleveland, 21 February 2000.

Biomechanik d er Frakturheilung , Prinzipien der operativen Frakturbehandlung. Invited Speaker, 72. AO
Kurs (Arbeitsgemeinschaft fYr Osteosynthese), Davos, 4 December 2000.
The role of interstitial fluid flow in the remodeling response to fatigue and disuse . Invited Speaker, Bone

Fluid Flow Workshop, New York Center for Biomedical Engineering, The City College of the City University
of New York, 20 September 2000.

Implications of Load -Induced Fluid Flow for Osteocyte Viability. Invited Speaker, Orthopaedic
Biomechanics Laboratory, Johns Hopkins University, Baltimore, 14 July 2000.

The Olns and OutsO of Fluid Flow in Bone, Joint Seminar: Laboratory of Applied Mathematics,
Biomathematical Sciences, Physiology/Biophysics and Neurobiology; The Mt. Sinai School of Medicine,
New York, 22 June 2000.

Mechanobiology of Bone: Interrelationships between Mechanical Loading, Interstitial Fluid Flow, Local
Architecture, and Processes Associated with Adaptation and Repair. Lerner Research Institute
Biomedical Engineering Seminar, The Cleveland Clinic, Cleveland, 6 June 2000.
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55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Mechanobiology of Bone: Interrelationships between Mechanical Loading, Interstitial Fluid Flow, Local
Architecture, and Processes Associated with Adaptation and Repair. Swiss Federal Institute of
Technology Zurich, Biomedical Engineering Seminar, Zurich, 28 April 2000.

The role of mechanical load -induced fluid flow in osteocyte nutrition and its clinical implications. Invited
Speaker, 31 Quarter MedTech Meeting, AO Research Institute, Davos, 4 November 1999.

Me chanobiology of Bone: Interrelationships between Mechanical Loading, Interstitial Fluid Flow, Local
Architecture, and Processes Associated with Adaptation and Repair, University of Pennsylvania
Bioengineering Seminar, Philadelphia, 19 October 1999.

The role of mechanical load -induced fluid flow in osteocyte nutrition and its clinical implications. First
International Meeting of Engineering and Medicine in Biology Society and the Biomedical Engineering
Society , Atlanta, 13 October 1999.

The effect of mecha nical loading on in vivo tracer transport through the lacunocanalicular system of rat
bone. Invited Speaker, Association Research Circulation Osseous, SociZtZ Internationale de Chirurgie
OrthopZdique et de Traumatologie , Sydney, 20 April 1999.

Mechanical loading mechanisms related to processes of bone adaptation and repair. The City College
of the City University of New York (CCNY) Bioengineering Seminar, New York, 9 December 1998.
Aspects of bone perfusion to be considered when designing bioactive implan ts. Invited Speaker, 1st

Quarter MedTech Meeting, Sulzer Orthopaedics AG, Winterthur, 28 August 1998.

Fluid transport processes within tissue at bone -implant interfaces and their implications for
endoprosthetic implants. Invited Speaker, Kick-Off Meeting, Med Tech Initiative, Commission for
Technology and Innovation, Berne, 6 May 1998.

Load -induced fluid flow as a possible modulating factor in bone remodelling. AO-ASIF Research
Seminar, Davos, 69t AO Course, 6 December 1997.

The &MicrobiomechanicsO of Wo Iff0s Law of Bone Adaptation. Invited Speaker, SwissJapan
Orthopaedic Conference (SJOC), Davos, 22 August 1997.

Measurement of load -induced fluid flow as a function of mechanical loading parameters. Invited

Speaker, Workshop on Bone Fluid Flow. The City College of the City University of New York (CCNY). New
York, 8 September 1997.

Theoretical and experimental study of load -induced fluid flow in compact bone. Invited Speaker,
University College London, 6 January 1997

Theoretical and experimental study of load -induced fluid flow in compact bone. Invited Speaker,
University of York, York, 7 January 1997.

Theoretical and experimental study of load -induced fluid flow in compact bone. Invited Speaker,
Oxford University, 8 January 1997.

Theoretical and experi mental study of load -induced fluid flow in compact bone. Invited Speaker, Royal
Veterinary College, 10 January 1997.

Experimental and theoretical approaches for the study of load -induced fluid flow in compact bone.
Invited Speaker, University of Queenslan d, Brisbane, 12 October 1996.

The role of convective transport mechanisms in bone physiology and functional adaptation. Seminar of
Research Topics, 67t AO Course, Davos, 9 December 1995.

Diffusion versus convection in bone: contribution to basic underst anding of bone physiology. Research
Topics, New Technologies Seminar, AO Research Institute, Davos, 21 January 1995.

Diffusion versus convection in bone: contribution to basic understanding of bone physiology. Seminar on
Research Topics, Visit Synthes U.SA., Davos, 16 December 1994.

Diffusion versus convection in bone: contribution to basic understanding of bone physiology, Seminar on
Research Topics, 66t AO Course, Davos, 10 December 1994.

Diffusion versus convection in bone: contribution to basic unde rstanding of bone physiology, = Seminar on

Research Topics, 66t AO Course, Davos, 3 December 1994.



CV - Knothe Tate, M.L. 11/9/08 - 33

76. Modellierung des Mineraltransportes im Knochen. Invited Speaker, PrSsentation der Diplomarbeit, Institut
fYr biomedizinische Technik und medizinische Informa  tik, Institut fYr Mechanik, ETH ZYrich, 25 February
1994,

77. Eine Finite Elemente Betrachtung der Diffusions -Konvektionsgleichung. Invited Speaker, PrSsentation der
Semesterarbeit, Institut fYr Konstruktion und Bauweisen, ETH ZYrich, 9 July 1993.

78. Die Anwend ung von Metallen als biomedizinische Werkstoffe in der OrthopSdie. Invited Speaker, Block-
unterricht ETH Werkstoff -Ingenieur -Studenten im Laboratorium fYr experimentelle Chirurgie Davos, 25
May 1991.

Exhibitions and Media Reports

Mathematical Bioengineeri ng at MBI, 2007 B 08, Society for Industrial and Applied Mathematics,
http://www.siam.org/news/news.php?id=1217 , October 21, 2007.

Engineer Girl, The National Academies, National Academy of Enginee ring,
http://www.engineergirl.org/CMS/WomenEngineers/2985/7048.aspx , September 2007.

Advanced Research Instrumentation and Facilities , Committee on Science, Engineering and Pub lic Policy,
National Academy of Engineering, http://books.nap.edu/openbook.php?isbn=0309097010&pagel8 , 2006.

nanoBook @ Case, http://www.case.edu/nanobook/pages/faculty/mtate.htm , December 2006.

What makes rats perky and dinosaurs tardy? By VK Joshi, www.boloji.com/health/articles/01047.htm ,
4/30/2006 .

Report on M. Knothe TateOs computational modeling of convection enhanced delivery for treatment of
brain tumors, In: Vogelbaum M. (2005) Convection enhanced delivery for the treatment of malignant
gliomas: symposium review. Journal of Neuro -Oncology 73:57-69.

Seenation.com, Internetds Premier Source for Press Release, National Academy  News,
http://seenation.com/view_full_news_details.php?newsid=29137&title=National%20Academies%20news:%2
ONAE%5C's%202005%20U S%20Frontiers%200f%20Engineering%20Symposium 12 July 2005.

Inventive young engineers selected to participate in NAEOs 2005 U.S. Frontiers of Engineering Symposium
www.caets.org/nae/naehome.nsf/weblinks/cgoz6e7khv?opendocument , 11 July 2005.

17 Case faculty members receive Presidential Resea  rch Initiative grants to pursue interdisciplinary research ,
news release from Case Western Reserve University School of Medicine,
http://cerebrum.cwru.edu/newsrelease/PRI.htm ,June 27, 2005.

Emerging Technology, Center Exhibit:  In Situ Cell and Tissue Imaging Cost Center, Research ShowCASE 2005,
7 April 2005.

Engineering and Biomedicine Combine to Address Musculoskeletal Health, in The Value of Research (CASE
publication), April 2005.

Case Spotl ight, Office of Sponsored Projects Research Newsletter,
http://ora.ra.cwru.edu/ospa/news/case_research newsletter 3 2005.cfm , March 2005.

Knothe Tate M.L., Bone Cell Viab ility: Is Physical Activity the Key?, Spine Universe, April 2003.
Knothe Tate M.L., Bone Cell Viability: Is Physical Activity the Key?, Orthopaedic Insights, Fall 2001, 11.

Medical Miracles, Orthopaedics at the Cleveland Clinic Foundation , Documentary on | ocal news station,
April 2001.
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TEACHING & MENTORING THE NEXT GENERATION OF LEADERS

Course Development and Teaching
SINCE JOINING CASE IN JULY 2004

ENGR 225, Introduction to Thermodynamics, Fluids, Heat & Mass Transfer , Taught course Fall Semester 2005
(94 students from all engineering majors, freshman D seniors), Fall Semester 2006 (55 students), Fall Semester
2007 (60 students), Fall Semester 2008 (81 students).

EBME 408, Cell & Tissue Engineering, Developed and taught new course Spring Semester, 2005 ( 32 students:
28 seniors + 4 graduate students), 2006 (44 students: 34 seniors + 10 graduate students), 2008 (10 students: 5
graduate students + 5 undergraduate students).

EBME 398, BME Senior Projects Spring 2004 (1 student), Spring 2005 (1 student), Fall 2005 (4 students), Spring
2006 (4 students), Fall 2006 (2 students), Spring 2007 (1 student), Fall 2008 (1 student).

EBME 105, Introduction to Biomedical Engineering , Spring 2004 (mentored 1 student), Fall 2005 (1 lecture).

MAE 398, MAE Senior Projects, Fall 2003 (1 student), Fall 2005 (1 student), Fall 2006 (2 students), Fall 2008 (2
students).

EBME 452, Graduate student core class , Spring 2005 (2 lectures on the Musculoskeletal system).

MAE 283, Mechanical Engineering Lab , Mentor and host lab for project teams, Department of Mechanical
& Aerospace Engineering, Case School of Engineering, Spring Semester 2004 (2 students), Spring Semester
2005 (2 students D1 project), Spring Semester 2006 (5 students D2 projects).

EBME 314, Biomedical Engineering Lab, Me ntor and host lab for project team, Department of Biomedical
Engineering, Case School of Engineering, Spring Semester 2006 (6 students) => Fall Semester 2008 (1 student)
class now EBME 328.

CLEVELAND CLINIC FOUNDATION

BS10, Orthopaedic Biomechanics and B iomaterials , Developed and taught new basic science curriculum to
orthopaedic residents and fellows, Course Director and lecturer, Department of Orthopaedic Surgery and
Department of Biomedical Engineering, approximately 10 lectures (Winter 2004, Winter 20 03, Winter 2002).

EMBE405, Materials for Prosthesis and Orthotics: Orthopaedic Biomechanics/Mechanobiology , Case
Western Reserve University, 3 lectures (Fall Semester 2001), 15 lectures (Spring Semester 2002), 11 lectures
(Fall Semester 2002).

Empowering Y ourself for Biomedical Research through Scientific Writing , National Institutes of Health and
National Science Foundation REU Program, Cleveland Clinic Foundation, June 2002, June 2003; November
2003, January 2004.

Cell and Tissue Biology for NASA Scientis ts, Structure and Function of the Skeletal System, July 2002;  Structure
and Function of the Skeletal System, August 2001.

Pathways in Education and Career Choices , Howard Hughes Medical Institute John Hayes High School
Student Scholars Program, Cleveland C linic Foundation, June 21, 2002.

BME 450, Finite Element Modeling of Biological Systems , Modeling Physiological Processes in Bone, OOne
Element at a TimeO, Department of Environmental and Biomedical Engineering, Visiting Professor, Cornell
University, 12 April 2002.

CHE 753, Tissue Engineering, The Mechanical Stimulation of Cells, Cleveland State University, October 2001.

Project Planning and Writing of Scientific Manuscripts, National Science Foundation Research Experience for
Undergraduates Program, Cleve land Clinic Foundation, July 2001; Cleveland State University Biomedical
Engineering Program, July 2001.

SWIsS FEDERAL INSTITUTE OF TECHNOLOGY, ETH ZURICH
Current Research in Biomedical Engineering : lecture activity, Swiss Federal Institute of Technology Zurich,
1994 - 1999.
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Biomechanics: lecture and teaching of laboratory and theoretical exercises, Swiss Federal Institute of
Technology Zurich, 1994 - 1999.
Introduction to Biomedical Engineering: teaching of laboratory and theoretical exercises, Swiss Fed eral

Institute of Technology Zurich, 1994 - 1999.

Materialien: Metalle, Block-unterricht ETH Werkstoff -Ingenieur -Studenten im Laboratorium fYr experimentelle
Chirurgie Davos, 1991.
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Mentoring of Students

DIRECT MENTORING — STUDENTS IN MY OWN LABORATORIES

Postdoctoral Fellowships Supervised at Case

Eric Anderson, Ph.D. (2007), Case Western Reserve University, Department of Mechanical & Aerospace
Engineering, Reduction to practice of the Flow Directing Foam Technology.

Roland Steck, Dr. sc. (2003 -2005), Department of Biomedical Engineering Cleveland Clinic (paid through my
grant housed at CCF, based in ThinkTank for Multiscale Computational Modeling of Biomedical and Bio -
Inspired Systems), Computational mechanobiology

Postdoctoral Fellowships Supervised at Cleveland Clinic

Todd Ritzman, M.D. (2003 - 2004) Orthopaedic Resident Research Year, The Lerner Research Institute
Department of Biomedical Engineering, Treatment of Massive Bone Defects Exploiting Osteogenic Potential

of Periosteum Combined with Bone Transport.

Sathya Kaliyamoorthy, Ph.D. (2003) The Lerner Research Institute Department of Biomedical Engineering,
Microfluidic Flow through Musculoskeletal Systems.

Roland Steck, Dr. sc. (2001 -2002), The Lerner Research Institute Department of Biomedical Engineering,
Computational models of fluid and solute transport through hard and soft porous systems

Edward Eteshola, Ph.D. (2001 -2002), The Lerner Research Institute Department of Biomedical Engineering,
Reduction to practice of the BoNEPRIMERTechnology .

Sanjay Mishra, Ph.D. (2001 -2002), The Lerner Research Institute Department of Biomedical Engineering,
Allometric and hydraulic study of fluid flow through bone and its relationship to cellular metabolism.

Pavel Netrebko, M.D. (2001 -2002), The Lerner Research Institute , Department of Biomedical Engineering,
Towards an understanding of osteocyt  esO pericellular environment.

Christian Gatzka, Dr. med. (1998 D 2000), AO ASIF Research Institute, Fluid transport processes within tissue at
bone -implant interfaces and their implications for endoprosthetic implants

Gwendolen Reilly, Ph.D. (1998 b 1999) Institute of Biomedical Engineering, University and Swiss Federal
Institute of Technology, Zurich, Dimensions and deformability of fluid spaces within bone.

Felix Margadant, Dr. sc. (1998) Institute of Biomedical Engineering, University and Swiss Fede ral Institute of
Technology, Zurich, Development of software to correlate fluorescence intensity with absolute tracer
concentrations in histological specimens.

Doctoral Dissertations Supervised at Case
Min Jae Song, M.S. (7/2008 D present) Modeling and M anufacturing of Cranial Defect Scaffolds for Bone
Tissue Engineering. Dept. of Biomedical Engineering, = Case Western Reserve University (CWRU).

Hana Chang, B.S. (6/2008 b present) Mesenchymal Stem Cell Mechanics and Mechanobiology. Dept. of
Biomedical Eng ineering, Case Western Reserve University (CWRU).

Sarah McBride, B.S. (2/2006 D present) Case Western Reserve University (CWRU). Exploiting NatureOs
Paradigms to Engineer Periosteal Substitutes , Dept. of Biomedical Engineering, Case Western Reserve
University (CWRU).

Eric J. Anderson, B.S. (1/2004 b 12/2006) Case Western Reserve University (CWRU), Bridging the Gap in
Understanding Bone at Multiple Length Scales using Fluid Dynamics , Dept. of Mechanical & Aerospace
Engineering, Case Western Reserve Univer sity (CWRU).

Doctoral Dissertations Supervised at ETH Zurich
Roland Steck, Dipl. Masch. -Ing. ETH (5/1997 B 7/2001), Swiss Federal Institute of Technology (ETH), Prediction
of mechanical load -induced fluid displacements through bone tissue using BiotOs The  ory of Poroelasticity.

Andrea Tami, Dipl. Masch. -Ing. ETH (1/1999 B8/2002), Swiss Federal Institute of Technology (ETH) and Mt.
Sinai School of Medicine, The Role of Interstitial Fluid Flow in the Remodeling Response to Disuse and
Fatigue.
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Masters Theses Supervised at Case in Depts. of Biomedical and Mechanical & Aerospace Engineering
Sarah Howe McBride, M.S., Department of Biomedical Engineering, Case Western Reserve University.

Elucidating Biophysical Cues Conducive to Targeted Multipotent Cell Differ entiation , 02/2006 ©12/2007.
Tom Falls, B.S./M.S., Department of Biomedical Engineering, Case Western Reserve University. The Role of
Mechanical Stress & Wnt Signaling in Musculoskeletal Development , 08/2004 B06/2007 .

Joshua Savrin, B.S. Mechanical En gineering, Cornell University; M.S. candidate, Department of Biomedical
Engineering, Case Western Reserve University. Alteration of Mesenchymal Stem Cell Proliferation and
Adhesion by Surface Modification using Radio Frequency Plasma Glow Discharge , 07/2004 Dpresent .

Melissa Ryckmann, B.S. Biomedical Engineering, Case Western Reserve University, M.S. candidate,
Department of Biomedical Engineering, Case Western Reserve University , Confocal Testing and Further
Refinement of Microscope Stage Design , 06/2005 - present .

Masters Theses Supervised at Case, International Students

Nicola Bianchi, Mach. Ing., Dipl. Ing. BME Candidate, Pisa University, Student at CAask for thesis work,
Functional Add -On for the ProFlow Mechanical Loading and Perfusion System to All ow for Application of
Normal Stresses to Cells, 01/2007 B07/2007.

Katja Oberhofer, Dipl. Ing. ETH, ETH ZYrich Student at Case Western Reserve University. Does Mechanical
Stress Promote Bone Cell Fate in the Murine Embryonic Mesenchymal Cell Line C3H/10T1 [2?, 02/2005 b
07/2005.

Hans J3rg Sidler, Dipl. Masch. -Ing. ETH Swiss Federal Institute of Technology (ETH) ZYrich Student at Case
Western Reserve University, Site-Specific Porosity in Cortical Bone , 11/2004 B 06/2005.

Masters Theses Supervised at ETH Zirich

Andrea Tami, Dipl. Masch. -Ing. ETH, Swiss Federal Institute of Technology (ETH) and Mt. Sinai School of
Medicine, Study of mechanical loading and fluid flow induced thereby in immobilization and fatigue
loading models of the adult rat , 1998 - 1999.

Roland Steck, Dipl. Masch. -Ing. ETH, Swiss Federal Institute of Technology (ETH) and University of Brisbane,

Theoretical modelling of load  -induced fluid displacements in the rat tibia under bending loads , 1997-1998.
Thierry Stoll, Dipl. Masch. -Ing. ETH, Swiss Federal Institute of Technology and Oxford Orthopaedic Engineering
Center, Finite element model to study tissue strain and callus growth in relation to fracture healing , 1997 -
1998.

Undergraduate - Senior Projects, and Semester Projects Supervised at Case

Michael Tuertscher, Mechanical & Aerospace Engineering (MAE) senior project (Fall Semester 2008), Case
Western Reserve University, Development of clamps and test rig to optimize Ophysiologic mechanical
testingO of a sheep femur.

Samuel Salinas M echanical & Aerospace Engineering (MAE) senior project (Fall Semester 2008), Case
Western Reserve University, Design, Development and prototyping of an Electromagnetic spool to drive
controlled strain in a magnetostrictive implant.

Eric Rodriguez, Mechanic al & Aerospace Engineering (MAE) senior project (Fall Semester 2008), Case
Western Reserve University, Mechanical Testing of the Periosteum

Michelle Yu, Mechanical & Aerospace Engineering (MAE) senior project (Fall Semester 2008), Case Western
Reserve University, Design Assessment and Optimization: Confocal Microscope Stage & Mechanical Testing
Clamp.

Jason Dudas, Mechanical & Aerospace Engineering (MAE) senior project (Fall Semester 2006), Case
Western Reserve University, Design Assessment and Optimizatio n: Confocal Microscope Stage &
Mechanical Testing Clamp.
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Michael Vucetic, MAE senior project (Fall Semester 2006), Case Western Reserve University, Design
Assessment and Optimization: Confocal Microscope Stage & Mechanical Testing Clamp.

Steven Genovese, Biomedical Engineering (BME) senior project (Fall Semester 2006, Spring Semester 2007),
Case Western Reserve University. Development and Testing of Processing Protocols for Histology of Large
Bone and Soft Tissue Specimens.

Amanda Makar, BME senior project (Fall Semester 2006, Spring Semester 2007), Case Western Reserve
University. Development of Proprietary Orthopaedic Implant with Stryker.

Fred Brace, MAE student (Spring Semester 2006), Case Western Reserve University, Development of
Algorithms and a MatL ab Program for Capillary Flow

Stuart Cohen, MAE student (Spring Semester 2006), Case Western Reserve University = Development of
Algorithms and a MatLab Program for Capillary Flow

Sean Granger, MAE student (Spring Semester 2006), Case Western Reserve Unive rsity Development of
Algorithms and a MatLab Program for Capillary Flow

Jared OOLeary, BME senior project (Fall Semester 2005, Spring Semester 2006), Case Western Reserve
University, Induction of Periosteal Bone Apposition through Lithotripsy.

James Ehret , BME senior project (Fall Semester 2005, Spring Semester 2006), Case Western Reserve University,
Prediction of Whether Cortical Bone is Weakened Micro - and/or Macrostructurally Four Weeks After
Induction of Microdamage through Lithotripsy.

Steven Kreuzer, MAE coop and senior project (Summer & Fall Semester 2005), Case Western Reserve
University, Mechanobiological Influences in Endogeneous Bone Tissue Engineering.

Priya Kumar, BME senior project (Fall Semester 2005, Spring Semester 2006), Case Western Reser ve University,
Effect of Photopolymerizable Polymer on Embryonic Stem Cell Mechanobiology.

Dawn Picha, BME senior project (Fall Semester 2005), Case Western Reserve University, Testing of Material
Properties for Soft Tissue Implants.

Melissa Ryckmann, BME senior project (Spring Semester 2005), Case Western Reserve University, Confocal
Microscope Stage Design.

Loren Spickler, MAE senior project (Spring Semester 2005), Case Western Reserve University, Confocal
Microscope Stage Design.

Luke Bixler, Mechanical and Aerospace Engineering Student (January b May 2005), Case Western Reserve
University), Mechanical Testing of Soft Musculoskeletal Tissues & Development of a Testing Clamp.

Zach Minnear, Mechanical and Aerospace Engineering Student (January b May 2005), Case Western
Reserve University), Mechanical Testing of Soft Musculoskeletal Tissues & Development of a Testing Clamp.

Brian Dodgson, Mechanical and Aerospace Engineering Student (January b May 2004), Case Western
Reserve University (CWRU), Mechanical Prop erties of a Biological Composite: Bone.

Rebecca Balik, Mechanical and Aerospace Engineering Student (January b May 2004), Case Western
Reserve University (CWRU), Mechanical Properties of a Biological Composite: Bone.

Undergraduate - Senior Projects, and Semester Projects Supervised at Cleveland Clinic

Jennifer Ziegler, Biomedical and Mechanical Engineering Student (January b August 2004), Rensselaer
Polytechnic Institute cooperative student, Does Extracorporeal Shock Wave Induced Damage Trigger a
Biologic al Remodeling Response Similar to Mechanical Fatigue Induced Microdamage?

Brad DeMay, Biological Sciences Student (January D August 2004), Rensselaer Polytechnic Institute and NSF
REU student, Cytoskeletal Remodeling to Biophysical Stimulli.

Asvin Ganapa thi, Mechanical Engineering Student (Summer 2003), Stanford University, summer student,
Interplay between Mechanical Loading and Mass Transport in the Rat Ulna Model

Ryan Comisford, Biomedical Engineering Student (Summer 2003), University of Toledo, summ er student,
Assessment of Microdamage Incurred through Acoustic Energy Application
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Stephanie Rashewsky, Biomedical Engineering Student (Summer 2003), Kalamazoo College, summer
student and National Institutes of Health REU program, Observation of Cytoskel etal Remodeling In Situ in
Response to Osmotic Stress .

Eric Anderson, Mechanical Engineering Student (2003  -2004), Case Western Reserve University, summer
student and senior honors project,  Design of a Dual (Apical/Bassal) Flow Chamber for Bone Cell Cultur e with
In Situ Imaging Capability

Ravi Patel, Biomedical Engineering Student (2002 -2003), Case Western Reserve University, summer student
and National Science Foundation REU program, Defining the Window of Permeability Underlying BoneOs
Molecular Sieve .

Scott Koncal, Biology Student (Summer 2002), Cornell University. Histomorphometric evaluation of bone
regeneration in a segmental defect model of bone.
Jaime Streem, Mechanical Engineering Student (Summer 2002), UCLA. Feasibility Study to Produce

Microd amage in Bone through Application of Extracorporeal Shockwaves.

Megan Dines, Biomedical Engineering Student (January b December 2002), Cornell University, National
Science Foundation REU program, Finite Difference Modeling of Mass Transport through the Os teon (Senior
honors thesis).

Christine Tiberio, Biomedical Engineering Student (May 2001 - May 2002), Cornell University, National Science

Foundation REU program, Finite Difference Modeling of Mass Transport through the Osteon (Senior honors
thesis).
Step hanie Pratt, Chemical Engineering Student (2001), Carnegie Mellon University, Developing a Column

Chromatography Model of Bone.

Undergraduate - Senior Projects, and Semester Projects Supervised at ETH Zirrich

Stephtne Rossman, Cand. Masch. -Ing. ETH (1998), Swiss Federal Institute of Technology (ETH), Eine
Machbarkeitsstudie fYr die zyklische Belastung von Knochenproben des Schafes (A feasibility study for the
cyclical loading of sheep bone specimens).

Raffael Schubiger and Remo Schwitter, Cand. Masch. -Ing. ETH (1998), Swiss Federal Institute of Technology
(ETH), In vitro Untersuchung der Volumenverschiebungen in Mikroproben vom Knochen des
Schafsmetacarpus (In vitro studies of volume displacements in microprobes from the sheep metacarpus).

Roland Steck and Thierry Stoll, Cand. Masch. -Ing. ETH (1996) Swiss Federal Institute of Technology (ETH) In
viro  Untersuchung von Belastungsinduzierten  FlYssigkeitsverschiebungen im  Knochen des
Schafsmetacarpus (In vitro study of load -induced fluid displacements in the s  heep metacarpus).

Manuel SchSr and Daniel Portmann, Cand. Masch. -Ing. ETH (1995) Swiss Federal Institute of Technology
(ETH),Development of an in vivo mechanical loading device for the sheep forelimb.

Undergraduate Student Summer Research at Case (Funded)
Katie Earle, Yale University, Summer 2009 (Summer on the Cuyahoga Program).

Scott Dolejs, Dept. of Biomedical Engineering, Case Western Reserve University, Summer 2008 (SPUR
Fellowship recipient).

Shannon Moore, Dept. of Biomedical Engineering, Rice U niversity, Summer 2007 (National Science
Foundation REU Fellowship recipient).

Sam Durham, Dept. of Biomedical Engineering, Rose Hulman Institute of Technology, Summer 2007
(National Science Foundation REU Fellowship recipient).

Oliver Small, Dept. of Bi omedical Engineering, Case Western Reserve University, Summer 2005.

Steven Kreuzer, Dept. of Mechanical & Aerospace Engineering, Case Western Reserve University, Summer
2005.

Alison Hao, Dept. of Biomedical Engineering, Case Western Reserve University, S ummer 2005.
James Ehret, Dept. of Biomedical Engineering, Case Western Reserve University, Summer 2005.
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Thomas Falls, Dept. of Biomedical Engineering, Case Western Reserve University, Summer 2004, Summer 2005
(Wright Center Imaging Summer Research Fellow  ship).

Jared OOLeary, Dept. of Biomedical Engineering, Case Western Reserve University, Summer 2004, Summer
2005.

Asvin Ganapathy, Dept. of Aerospace Engineering, Stanford University, Summer 2004, Summer 2005.
Stephanie Rashewsky, Dept. of Biology, Kala mazoo College, Summer 2004.

Jennifer Ziegler, Dept. of Mechanical Engineering, Rensselaer Polytechnic Institute, Summer 2004 (NSF REU
program, CCF).

Brad DeMay, Dept. of Biology, Rensselaer Polytechnic Institute, Summer 2004 (NSF REU program, CCF).
Dean Paras, Dept. of Biomedical Engineering, Duke University, Summer 2004.
Margaret Coley, School of Nursing, Case Western Reserve University, Summer 2004.

MENTORING COMMITTEES AT CASE

Doctoral Committee Participation

Rick Pettigrew, doctoral student of Pr  ofessor James Tien, Dept. of Mechanical & Aerospace Engineering,
Case Western Reserve University, defended 2006.

David Tang, doctoral student of Professor Dominique Durand, Dept. of Biomedical Engineering, Case
Western Reserve University, Spring 2006 Bpresent.

Andrew Kibler, doctoral student of Professor Dominique Durand, Dept. of Biomedical Engineering, Case
Western Reserve University, Fall 2006 - present.

Thomas Bulea, doctoral student of Professor Ron Triolo, Dept. of Biomedical Engineering, Case Western
Reserve University, Fall 2005 - present.

Saejong Kim, doctoral student of Professor Horst von Recum, Dept. of Biomedical Engineering, Case
Western Reserve University, Spring 2007 - present.

Loran Vieregge, doctoral student of Professor Eben Alsberg, Dept. of Biomedical Engineering, = Case Western

Reserve University, Spring 2008 - present.

Masters Committee Participation
Edward Arguello, M.S. candidate, student of Professor Dustin Tyler, Dept. of Biomedical Engineering, Case
Western Reserve University , 1/2007 D8/2007.

Sheronica James, M.S. candidate, Department of Biology, Case Western Reserve University (CWRU), Spring
2008.

Craig Richard Slyfield, Jr., M.S. candidate, student of Professor Christopher Hernandez, Dept. of Mechanical
and Aerospace Engi neering, Case Western Reserve University, Fall 2007 B January 2009.

UNDERGRADUATE ACADEMIC ADVISING AT CASE

2004 B2005 BME: 1 freshman, 14 sophomores, 6 juniors

2005 B2006 BME: 10 sophomores, 8 juniors, 10 seniors; MAE: 1 senior

2006 B2007 BME: 5 sophomore, 11 juniors, 9 seniors; MAE: 1 junior

2007 B2008 BME: 5 freshman, 2 sophomores, 3 juniors, 6 seniors; MAE: 1 senior B.S./M.S. student

OTHER TEACHING & MENTORING ACTIVITY

Developed a bridge program for STEM curriculum development between John Hay High School (Cleveland
Municipal School District) and Laurel School (Shaker Heights), Spring semester 2008 Dpresent.
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Laurel School ProtegZ Program , faculty mentor for high school students to learn about careers in
engineering and to carry out research ex perience in my lab, Spring semester 2008 (Halley Klein), Fall
Semester 2002 BFall Semester 2003 (Marissa Schaffer, Northeast Ohio Regional Science Fair award winner).

OCase Celebrates Women in Engineeringd , exhibitor for Case School of Engineering at th e Alliance for
Women in TechnologyOs OGirl PowerO symposium at the Great Lakes Science Center, June 2, 2007.

ODr. BoneQ an introduction to the skeleton and bone, presentation at local elementary school, Gilmour
Academy, October 31, 2002; Roxboro Element  ary School, November 10, 2003, October 28, 2004; Laurel
School, June 8, 2007.

OBuilding Bridges with Marshmallows and ToothpicksO , an introduction to engineering at local elementary
school, Roxboro Elementary School, Spring 2005.

OcCells: the Building Blocks of Living ThingsO, an introduction to cells, presentation at local elementary school,
Gilmour Academy, May 16, 2003.

Howard Hughes Program for High School Students, mentored Teleschia Law (summer 2002) and Margaret
Coley (Fall 2002 BSummer 2004.



