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Goals

The Orthopaedic Biomechanics Laboratory
conducts basic and applied musculoskeletal
research for which mechanical analysis and/or
mechanical measurements are appropriate.
Studies of varying scope undertaken in the
Laboratory address problems of interest to
orthopaedic faculty members, and serve to train
students, residents, and fellows in the principles
of scientific investigation. Several well-established
collaborations with the other departmental
research laboratories, with other departments of
the Carver College of Medicine, with the College
of Engineering, and with other institutions
complement our own work. Financial support
comes from a variety of external sources (federal
agencies, foundations and other non-profit
organizations, industrial/corporate grants and
contracts), supplemented by internal funds.

Currently, the major areas of investigation are total
joint replacement (primarily hip and spine), post-
traumatic arthritis, carpal tunnel syndrome, high-
energy limb trauma, osteonecrosis of the hip, and
articular contact stresses as they relate to joint
degeneration. Rather than a categorical disease
focus, the common thread of the Laboratory’s
project portfolio is to apply innovative
computational formulations and novel experimental
approaches to clinically-oriented research
problems, across the diverse spectrum of
musculoskeletal biomechanics.

Highlights

There were several noteworthy developments this
past year. Like most of the U.S. biomedical
research community, over the spring and summer
we devoted substantial effort to NIH proposal
opportunities arising from the American Recovery
and Reinvestment Act of 2009 (ARRA). But unlike
many of our colleagues elsewhere, rather than
emphasizing the Challenge Grant mechanism (we
submitted only one Challenge proposal), we

Orthopaedic Biomechanics Laboratory Annual Report

July 2008-June 2009

focused instead on Competitive Revision and
Administrative Supplement proposals (twelve
individual proposals) made eligible by currently
active grants. Concurrently, we also pursued new
supplemental funding opportunities, distinct from
the ARRA, under the new BIRT program within
NIAMS, and under Pilot and Feasibility project
submissions within the CORT mechanism. While
these various proposals individually were mostly
small or intermediate in scope, collectively they
represent a substantial potential funding augment
($4.6 M). Meanwhile, in early June we received
a funding-range priority score on a large new NIH
RO1 proposal involving third-body wear of total
hip replacements. Third-body wear has been a
major focus area of our laboratory over the
previous several years, but it had been necessary
to scale back this effort during a period of no-
cost extension of the grant previously supporting
that work.

Another significant development on the funding
front was that in April, the University of lowa
moved up from last year’s #2 ranking, to now
rank #1 nationally among U.S. orthopaedic
programs in terms of NIH funding. This has been
a gratifying achievement for all concerned, and it
has been an honor for the Biomechanics
Laboratory to have been a substantial part of that
overall effort.

As an update regarding personnel, applications
from Drs. Don Anderson and Doug Pedersen to
move from the Research Engineering track into
the new Research Faculty track were approved
by the College of Medicine. Don and Doug are
both now officially appointed as Research
Associate Professors of Orthopaedics and
Rehabilitation. They also hold secondary faculty
appointments in the Department of Biomedical
Engineering. Another new tie to the College of
Engineering is that Dr. Jess Goetz has been

CONTINUED ON PAGE 2
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appointed as an Adjunct Assistant Professor in
Biomedical Engineering. In May, we welcomed a
new postdoctoral research scholar, Dr. Lu Kang.
Lu received her Ph.D. in biomechanics and
biomaterials for orthopaedic implants in 2008
from the University of Leeds, where her
dissertation research dealt with wear studies of
total joint replacements. Her work here is focusing
on wear of spinal total disc replacements, and on
assessment of contact stresses in articular joints.
To keep pace with the increasing workload from
funded grants (and hopefully with supplemental
funding from the various ARRA proposals), this
year we added six new graduate students. Ms.
Junghyun Byun is pursuing Ph.D. research on CT-
based image analysis techniques to assess injury
of musculoskeletal soft tissues, with primary
guidance from Dr. Don Anderson. Ms. Erin Main,
a 2009 BME graduate from the University of
Wisconsin, is working on tissue mechanical testing
aspects of our project on median nerve insultin
the carpal tunnel, under primary guidance from
Dr. Jess Goetz. Ms. Megan O’Brien, a 2009
mechanical engineering graduate from Rose-
Hulman Institute, is beginning M.S. research on
third-body wear of total hips, under supervision
from Dr. Brown. Ms. Ellen Sauter, a 2008
graduate in biology from Gustavus Adolphus
College who subsequently pursued a year of
mechanical engineering training at South Dakota
School of Mines, has started work on combined
biological and mechanical characterization of in
vivo joint impact models in the CORT program,
under primary guidance from Drs. Jim Martin and
Yuki Tochigi. Ms. Noelle Klocke and Mr. Andrew
Kern, both recent B.S. graduates from the BME
department here at lowa, are working on
computational analyses within the Biomechanics
and Imaging Core of the CORT grant under
supervision from Drs. Anderson, Pedersen, and
Brown. This year’s externs and undergraduate
research assistants include Mr. Daniel Jaramillo,
a mechanical engineering major from the
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Universidad de Los Andes, Bogota, Columbia
(working on carpal tunnel MRI image analysis and
articular joint loading), Ms. Katelyn Goetz, a
physics/math major from Wake Forest University
(working on image analysis of osteonecrosis), and
Mr. Nicholas Muhlenbruch, Ms. Catherine
(Kate) Pospisil, and Ms. Rachel Williams, all
BME majors from lowa. Kate and Rachel are
involved with image analysis work with Drs.
Anderson and Segal pertinent to onset of primary
knee osteoarthritis. Nick is working with Drs.
Femino, Tochigi and Anderson, in the area of
hindfoot biomechanics.

Again this year, lab members received several
research honors. In March, Mr. Krishna lyer,
a former lowa BME undergraduate now enrolled
in lowa’s M.S.T.P. program, received the Michael
Bonfiglio Award for his study entitled
“Biomechanical Modeling to Predict Those At Risk
of Developing Painful Knee OA,” work conducted
under the supervision of Drs. Don Anderson and
Neil Segal. Manuscripts based on that work have
been accepted by the Journal of Applied
Biomechanics and the Journal of Orthopaedic
Research, quite a nice achievement for an
undergraduate part-timer. In May, Curt Goreham-
Voss, a full-time staff engineer in our lab
concurrently pursuing his Ph.D., received
international recognition with the best poster
award at the Spine Arthroplasty Society meeting
in London for his work entitled “Motion Track
Variations in Alternative Wear Testing Protocols
for Total Disc Replacements,” co-authored by Dr.
Brown. Finally, also in May, a group of
investigators from the laboratory (Drs. Brown,
Lundberg, Pedersen, and Callaghan) received the
Nicolas Andry Award for their body of work,
spanning several years of effort, summarized in a
paper entitled “Clinical Biomechanics of Third
Body Acceleration of Total Hip Wear.” This is
the highest research award from the Association
of Bone and Joint Surgeons.



Director’s Perspective

This has been a difficult year financially both for
University of lowa Health Care and for the
University of lowa as a whole, due to revenue
stream reductions arising from adverse economic
conditions in the broader state and national
economy. For the first time in memory, institutional
financial cut-backs reached the level of including
lay-offs. Even as the general economic situation
begins to show signs of improvement, adverse
financial conditions institutionally are likely to
persist through at least the next fiscal year. Looking
further ahead, the financial viability of academic
biomedical research faces uncertainty within the
now-coalesced societal consensus that the growth
of health-related expenditures urgently needs to
be reined in.

For our laboratory to continue to succeed, it is
more important than ever to demonstrate clear
value both within the institution and to society as
awhole. That value takes several forms. First, to
remain competitive globally in the biomedical
device industry, the U.S. economy needs
competent research bioengineers who can hold
their own (and then some) with counterparts
around the world. Our laboratory’s role in that
regard is to build on classroom-acquired
knowledge to teach lowa’s graduate (and
undergraduate) students to become effective
pragmatic problem-solvers in the real world of
musculoskeletal research. Awards and accolades
of course are welcome, but the best testimonial is
that R&D leaders in the orthopaedic industry
continue to regularly make decisions to hire our
students. Asecond area of value-added is in terms
of surgeon research collaborations. Private
practice opportunities in orthopaedic surgery are
immensely more lucrative financially than those in
academic medical centers. One of the attractions
for leading orthopaedic surgeons to work in
academics is the opportunity to collaborate with
clinically-oriented laboratory investigators to
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advance the scientific basis of orthopaedics as a
specialty. Our lab has made it a priority to foster
those types of interactions wherever the tools and
capabilities of biomechanics can be fruitfully
brought to bear, regardless of sub-specialty area.
This has made a difference, both for several
University of lowa orthopaedic surgeons who have
aspired to develop nationally visible research
programs, and for numerous others whose
research objectives have been more modest and
focal. In addition to student training and surgeon
collaborations, however, our lab’s third area of
value-added is the most important: creation of new
knowledge relevant to improving the treatment of
musculoskeletal disorders. The primary metrics
of that knowledge creation are those detailed in
this report: publications in the field’s leading
archival journals, presentations at major national
and international scientific meetings, and
competitive peer-reviewed grant funding.

DR L\ G

Thomas D. Brown, Ph.D.
Director
Orthopaedic Biomechanics Laboratory
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Multidisciplinary Biomechanical Characterization of Non-Pathologic Subsynovial
Connective Tissue—University of lowa OVPR Biological Sciences Funding Program
04/15/09-06/30/10, $29,145 Total Costs

Jessica E. Goetz, Ph.D., Principal Investigator

Thomas E. Baer, B.A., Mechanical Designer/Machinist

Gail L. Kurriger, B.S., H.T. (ASCP), Histology Technician

Thomas D. Brown, Ph.D., Ericka A. Lawler, M.D., Yuki Tochigi, M.D., Ph.D., Consultants

Acute Cartilage Damage Associated with Intraarticular Fractures—Orthopaedic Trauma
Association

01/01/09-12/31/09, $25,000 Total Costs

Yuki Tochigi, M.D., Ph.D., Principal Investigator

Todd O. McKinley, M.D., Co-Principal Investigator

James A. Martin, Ph.D., M. James Rudert, Ph.D., Investigators

Quantification of Functional Limitation in Older Adults with Symptomatic Knee
Osteoarthritis Through Evaluation of Gait Variability—Foundation for Physical Medicine &
Rehabilitation

10/01/08-09/30/10, $10,000 Total Costs

Neil A. Segal, M.D., Principal Investigator

Yuki Tochigi, M.D., Ph.D., Co-Investigator

Quantifying Fracture Severity Using a 3-D Puzzle Solving Approach—NIH 1 R21 AR054015
07/01/08-03/31/10, $359,273 Total Costs

07/01/08-06/30/09, $201,537 Annual Total Costs

Donald D. Anderson, Ph.D., Principal Investigator

J. Lawrence Marsh, M.D., Thomas D. Brown, Ph.D., Co-Investigators

Andrew R. Willis, Ph.D., Principal Investigator (University of North Carolina at Charlotte)

Objective Assessment of Fracture-Associated Soft Tissue Injury Using CT-Based Texture
Analysis—Orthopaedic TraumaAssociation

01/01/08-06/30/09, $25,000 Total Costs

Donald D. Anderson, Ph.D., J. Lawrence Marsh, M.D., Principal Investigators

Thomas D. Brown, Ph.D., Investigator

Biomechanics of Total Hip Impingement & Dislocation—Department of Veterans Affairs
10/01/07-09/30/11, $549,500 Total Costs

10/01/08-09/30/09, $147,600 Annual Total Costs

John J. Callaghan, M.D., Principal Investigator

Thomas D. Brown, Ph.D., H. John Yack, Ph.D., Co-Investigators

Douglas R. Pedersen, Ph.D., Investigator

Thomas E. Baer, B.A., Mechanical Designer/Machinist
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New Approaches to Assess and Forestall Osteoarthritis in Injured Joints—NIH
5 P50 AR055533

09/10/07-08/31/12, $7,334,803 Total Costs

09/01/08-08/31/09, $1,831,274 Annual Total Costs

Joseph A. Buckwalter, M.D., CORT Director

Thomas D. Brown, Ph.D., CORT Associate Director

Project 1: Cartilage Extracellular Matrix Fragments and Trauma-Induced
Chondrolysis

09/10/07-08/31/12, $912,112 Total Costs

09/01/08-08/31/09, $213,107 Annual Total Costs

Joseph A. Buckwalter, M.D., Principal Investigator

James A. Martin, Ph.D., Co-Principal Investigator

Gene A. Homandberg, Ph.D., Prem Ramakrishnan, Ph.D., Hongjun Zheng, Ph.D., Investigators

Project 2: Acute Versus Chronic Mechanical Damage in the Etiology of Post-
Traumatic OA

09/10/07-08/31/12, $1,041,257 Total Costs

09/01/08-08/31/09, $221,468 Annual Total Costs

Todd O. McKinley, M.D., Principal Investigator

James A. Martin, Ph.D., Prem Ramakrishnan, Ph.D., M. James Rudert, Ph.D.,

Yuki Tochigi, M.D., Ph.D., Investigators

Project 3: Validation and Application of MRI Biomarkers in Assessing Articular
Cartilage Health

09/10/07-08/31/12, $1,065,413 Total Costs

09/01/08-08/31/09, $234,906 Annual Total Costs

Douglas R. Pedersen, Ph.D., Principal Investigator

Annunziato Amendola, M.D., Co-Principal Investigator

James A. Martin, Ph.D., Daniel R. Thedens, Ph.D., Glenn Williams, Ph.D., Investigators

Project 4: Quantifying Injury Severity to Assess the Risk for Post-Traumatic
Osteoarthritis

09/10/07-08/31/12, $971,370 Total Costs

09/01/08-08/31/09, $200,801 Annual Total Costs

J. Lawrence Marsh, M.D., Principal Investigator

Donald D. Anderson, Ph.D., Co-Principal Investigator

ThomasA. DeCoster, M.D., Principal Investigator (University of New Mexico)

Douglas R. Dirschl, M.D., Principal Investigator (University of North Carolina—Chapel Hill)

CONTINUED ON PAGE 6
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Administrative Core

09/10/07-08/31/12, $733,644 Total Costs

09/01/08-08/31/09, $475,740 Annual Total Costs

Joseph A. Buckwalter, M.D., Program Director

Thomas D. Brown, Ph.D., Associate Program Director

Martha L. Gray, Ph.D., Walter Herzog, Ph.D., Jack L. Lewis, Ph.D.,
Stefan Lohmander, M.D., Ph.D., Carol Vorwald, R.N., Advisory Group
Stephen L. Hillis, Ph.D., Biostatistician

LoisA. Lembke, M.S., Grant Administrator

Biomechanics & Imaging Core

09/10/07-08/31/12, $1,819,385 Total Costs

09/01/08-08/31/09, $345,732 Annual Total Costs

Thomas D. Brown, Ph.D., Principal Investigator

Thomas E. Baer, B.A., George Y. EI-Khoury, M.D., Curtis M. Goreham-Voss, M.S.,
Anneliese D. Heiner, Ph.D., M. James Rudert, Ph.D., Investigators

Andrew R. Willis, Ph.D., Principal Investigator (University of North Carolina at Charlotte)

Tissue and Experimental Modeling Core

09/10/07-08/31/12, $791,624 Total Costs

09/01/08-08/31/09, $139,520 Annual Total Costs

Yuki Tochigi, M.D., Ph.D., Principal Investigator

Douglas C. Fredericks, B.S., James A. Martin, Ph.D., M. James Rudert, Ph.D., Investigators
Annunziato Amendola, M.D., Thomas D. Brown, Ph.D.,

Michael G. Conzemius, D.V.M., Ph.D., Diplomate, A.C.V.S., Consultant (University of Minnesota)

Local Biomechanics of Median Nerve Insult in Carpal Tunnel—NIH 5 RO1 AR053899
09/07/07-08/31/11, $1,019,058 Total Costs

09/01/08-08/31/09, $249, 300 Annual Total Costs

Thomas D. Brown, Ph.D, Principal Investigator

Jessica E. Goetz, Ph.D., Ericka A. Lawler, M.D., M. James Rudert, Ph.D., Daniel R. Thedens, Ph.D.,
Yuki Tochigi, M.D., Ph.D., Co-Investigators

Thomas E. Baer, B.A., Mechanical Designer/Machinist

Biomechanics of the Dysplastic Hip—NIH 5 R01 AR053344
07/01/07-06/30/12 $1,265,988 Total Costs

07/01/08-06/30/09 $252,466 Annual Total Costs

Jeffrey A. Weiss, Ph.D., Principal Investigator (University of Utah)
Christopher L. Peters, M.D., Co-Principal Investigator

Gerard Ateshian, Ph.D., Consultant

University of lowa Subaward

07/01/07-06/30/12 $366,606 Total Costs
07/01/08-06/30/09 $70,998 Annual Total Costs

Thomas D. Brown, Ph.D., Principal Investigator

M. James Rudert, Ph.D., Thomas E. Baer, B.A., Investigators
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Non-Invasive Assessment of Cartilage Health: A New Approach to T1p MRI—
American Orthopaedic Society for Sports Medicine

04/01/07-03/31/09, $106,481 Total Costs

04/01/08-03/31/09, $34,506 Annual Total Costs

Annunziato Amendola, M.D., Principal Investigator

Daniel R. Thedens, Ph.D., James A. Martin, Ph.D., Douglas R. Pedersen, Ph.D., Investigators

Three-Dimensional Virtual Orthopaedic Reconstruction of Comminuted Fractures—
University of lowa Roy J. and Lucille A. Carver College of Medicine Roy J. Carver
Charitable Trust Medical Research Initiative

02/01/07-03/31/09, $20,000 Total Costs

Thomas D. Brown, Ph.D., Principal Investigator

Donald D. Anderson, Ph.D., Co-Investigator

Andrew R. Willis, Ph.D., Consultant (University of North Carolina at Charlotte)

Articular Contact—Identifying Patients At Risk For Painful Knee Osteoarthritis—
University of lowa OVPR Biological Sciences Funding Program
02/01/07-08/31/08, $30,000 Total Costs

Neil A. Segal, M.D., Principal Investigator

Donald D. Anderson, Ph.D., Co-Investigator

Morgan Brubaker, Research Assistant

Stephen L. Hillis, Ph.D., Consultant

Development of an Animal Model of Human Intra-Articular Fracture—University of lowa
OVPR Biological Sciences Funding Program

02/01/07-12/31/08, $29,867 Total Costs

Yuki Tochigi, M.D., Ph.D., Principal Investigator

James A. Martin, Ph.D., M. James Rudert, Ph.D., Investigators

Thomas D. Brown, Ph.D., Todd O. McKinley, M.D., Consultants

Michael G. Conzemius, D.V.M., Ph.D., Diplomate A.C.V.S., Consultant (University of Minnesota)

The Effects of Osteochondral Defects and Focal Resurfacing on Joint Contact
Mechanics—Arthrosurface, Inc.

01/01/07-12/31/08, $60,738 Total Costs

Annunziato Amendola, M.D., Principal Investigator

Donald D. Anderson, Ph.D., Yuki Tochigi, M.D., Ph.D., Co-Principal Investigators

M. James Rudert, Ph.D., Douglas R. Pedersen, Ph.D., Thomas D. Brown, Ph.D., Co-Investigators
Thomas E. Baer, B.A., Mechanical Designer/Machinist

Quantifying Intra-articular Fracture Severity as a Risk Factor for Post-traumatic
Osteoarthritis—World Arthrosis Organization

01/01/07-12/31/08, $50,000 Total Costs

J. Lawrence Marsh, M.D., Principal Investigator

Donald D. Anderson, Ph.D., Co-Principal Investigator

Joseph A. Buckwalter, M.D., Investigator

CoONTINUED ON PAGE 8
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Implant/Construct Interactions in the Biomechanics of Total Hip Dislocation—

NIH 5 R0O1 AR053553

09/25/06-08/31/10, $1,207,471 Total Costs

09/01/08-08/31/09, $311,879 Annual Total Costs

Thomas D. Brown, Ph.D., Principal Investigator

John J. Callaghan, M.D., Co-Investigator

Douglas R. Pedersen, Ph.D., M. James Rudert, Ph.D., Yuki Tochigi, M.D., Ph.D., Investigators
Jeffrey A. Weiss, Ph.D., Principal Investigator (University of Utah Subaward)

Wear Analysis of Intervertebral Disc Replacements—NIH 5 R0O1 AR052653
09/22/05-06/30/10, $2,496,667 Total Costs

07/01/08-06/30/09, $498,202 Annual Total Costs

Thomas D. Brown, Ph.D., Principal Investigator

Douglas R. Pedersen, Ph.D., Sergio A. Mendoza, M.D., Co-Investigators

John Fisher, Ph.D., Richard M. Hall, Ph.D., Eileen Ingham, Ph.D.,

Co-Investigators (University of Leeds Subaward)

Heinz-Michael Mayer, M.D., Ph.D., Co-Investigator (Spine Center Munich Subaward)

Pathogenesis—Prevention of Post-Traumatic OA—NIH 5 P50 AR048939
09/16/02-08/31/08, $4,647,276 Total Costs

09/01/07-08/31/08, No Cost Extension

Joseph A. Buckwalter, M.D., SCOR Director

Thomas D. Brown, Ph.D., SCOR Associate Director

Project 1: Mechanical Determinants of Post-Traumatic OA

09/16/02-08/31/08, $795,301 Total Costs

09/01/07-08/31/08, No Cost Extension

J. Lawrence Marsh, M.D., Principal Investigator

Donald D. Anderson, Ph.D., Thomas D. Brown, Ph.D., George Y. EI-Khoury, M.D.,

Steven L. Hillis, Ph.D., Todd O. McKinley, M.D., Douglas R. Pedersen, Ph.D., Investigators
Joseph A. Buckwalter, M.D., Consultant

Charles L. Saltzman, M.D., Consultant (University of Utah)

Project 2: Effects of Distraction and Motion on Osteoarthritis
09/16/02-08/31/08, $1,045,190 Total Costs

09/01/07-08/31/08, No Cost Extension

Annunziato Amendola, M.D., Principal Investigator

Thomas D. Brown, Ph.D., George Y. EI-Khoury, M.D., Steven L. Hillis, Ph.D.,
James A. Martin, Ph.D., M. James Rudert, Ph.D., Alan L. Stolpen, M.D., Ph.D.,
Daniel R. Thedens, Ph.D., Investigators
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Project 4: Oxidative Stress in Post-Traumatic OA
09/16/02-08/31/08, $837,974 Total Costs

09/01/07-08/31/08, No Cost Extension

Joseph A. Buckwalter, M.D., Principal Investigator

James A. Martin, Ph.D., Anneliese D. Heiner, Ph.D., Investigators
Aloysius J. Klingelhutz, Ph.D., Collaborator

Garry R. Buettner, Ph.D., Herbert Dircks, Consultants

Administrative and Biostatistics Core
09/16/02-08/31/08, $707,346 Total Costs
09/01/07-08/31/08, No Cost Extension

Joseph A. Buckwalter, M.D., Principal Investigator
Stephen L. Hillis, Ph.D., Investigator

LoisA. Lembke, M.S., Grant Administrator

Biomechanics Core

09/16/02-08/31/08, $1,261,464 Total Costs
09/01/07-08/31/08, No Cost Extension

Thomas D. Brown, Ph.D., Principal Investigator

Donald D. Anderson, Ph.D., Douglas R. Pedersen, Ph.D.,
M. James Rudert, Ph.D., Investigators
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Quantifying 3@ Body Challenge in Total Hip Arthroplasty—NIH 1 RO1 AR057780-01
(Scored 10th Percentile)

07/01/10-06/30/15, $2,767,618 Total Costs

07/01/10-06/30/11, $578,104 Annual Total Costs

Thomas D. Brown, Ph.D., Principal Investigator

John J. Callaghan, M.D., Eileen Ingham, Ph.D., Co-Investigators

Anneliese D. Heiner, Ph.D., Investigator

John Fisher, Ph.D., Consortium Principal Investigator (The University of Leeds)

John J. Lannutti, Ph.D., Consortium Principal Investigator (The Ohio State University)
Thomas E. Baer, B.A., Mechanical Designer/Machinist

Influence of Chondrocyte Death on Cartilage Stability—NIH 3 P50 AR055533-03S2
09/01/09-08/31/10, $149,387 Total Costs

Joseph A. Buckwalter, M.D., Contact Principal Investigator

James A. Martin, Ph.D., Geoffrey McLennan, Ph.D., Co-Principal Investigators

Douglas R. Pedersen, Ph.D., Daniel R. Thedens, Ph.D., Yuki Tochigi, M.D., Ph.D., Co-Investigators
Eman Namati, Ph.D., Consultant (Harvard University)

New Approaches to Assess and Forestall Osteoarthritis in Injured Joints—NIH
3 P50AR055533-03S3

09/01/09-08/31/11 $1,872,766 Total Costs

09/01/09-08/31/10, $1,008,809 Annual Total Costs

Joseph A. Buckwalter, M.D., Principal Investigator

Donald D. Anderson, Ph.D., Douglas R. Pedersen, Ph.D.,

Yuki Tochigi, M.D., Ph.D., Project Principal Investigators

Annunziato Amendola, M.D., J.L. Marsh, M.D., Co-Principal Investigators
Douglas C. Fredericks, B.S., Jessica E. Goetz, Ph.D., Anneliese D. Heiner, Ph.D.,
James A. Martin, Ph.D., Daniel R. Thedens, Ph.D., Co-Investigators

Annunziato Amendola, M.D., Mary P. Stolley, Advisors

Todd O. McKinley, M.D., M. James Rudert, Ph.D., Consultants

Michael G. Conzemius, D.V.M., Ph.D., Consultant (University of Minnesota)

Local Biomechanics of Median Nerve Insult in Carpal Tunnel—NIH 3 RO1 AR053899-03S1
09/01/9-08/31/11, $323,041 Total Costs

09/01/09-08/31/10, $177,472 Annual Total Costs

Thomas D. Brown, Ph.D, Principal Investigator

Jessica E. Goetz, Ph.D., Ericka A. Lawler, M.D., M. James Rudert, Ph.D.,

Yuki Tochigi, M.D., Ph.D., Co-Investigators

Thomas E. Baer, B.A., Mechanical Designer/Machinist

Implant/Construct Interactions in the Biomechanics of Total Hip Dislocation—

NIH 3 R0O1 AR053553-04S1

05/01/09-08/31/10, $244,117 Total Costs

Thomas D. Brown, Ph.D., Principal Investigator

Curtis M. Goreham-\Voss, M.S., M. James Rudert, Ph.D., Yuki Tochigi, M.D., Ph.D., Investigators
» Thomas E. Baer, B.A., Mechanical Designer/Machinist



Orthopaedic Biomechanics Laboratory Annual Report | PENDING/SUBMITTED GRANTS 11
July 2008-June 2009

Wear Analysis of Intervertebral Disc Replacements—NIH 3 RO1 AR052653-04S1
05/01/09-06/30/10, $237,991 Total Costs

Thomas D. Brown, Ph.D., Principal Investigator

Thomas E. Baer, B.A., Mechanical Designer/Machinist

Biomechanics of the Dysplastic Hip—NIH 3 R01 AR053344-03S1
08/01/09-07/31/11 $310,245 Total Costs

08/01/09-07/31/10 $168,048 Annual Total Costs

Jeffrey A. Weiss, Ph.D., Principal Investigator (University of Utah)

University of lowa Subaward

08/01/09-07/31/11 $83,042 Total Costs

08/01/09-07/31/10 $49,971 Annual Total Costs

Thomas D. Brown, Ph.D., Principal Investigator

Thomas E. Baer, B.A., Lu Kang, Ph.D., M. James Rudert, Ph.D., Investigators

Dynamic MR Imaging of Carpal Tunnel Tissue Kinematics—NIH 1 RC1 AR058234-01
09/30/09-09/29/11, $580,300 Total Costs

09/30/09-09/29/10, $316,836 Annual Total Costs

Daniel R. Thedens, Ph.D., Principal Investigator

Jessica E. Goetz, Ph.D., Co-Investigator

ErickaA. Lawler, M.D., Thomas D. Brown, Ph.D., Investigators

Thomas E. Baer, B.A., Mechanical Designer/Machinist

Biomarkers of the Risk for Post-Traumatic Osteoarthritis—NIH 1 RC1 AR058403-01
09/30/09-09/29/11, $366,724 Total Costs

09/30/09-09/29/10, $182,311 Annual Total Costs

James A. Martin, Ph.D., Principal Investigator

Donald D. Anderson, Ph.D., J.L. Marsh, M.D., Co-Investigators

The Influence of Osteochondral Defect Characteristics upon Ankle Joint Contact
Mechanics—NFL Charities Medical Research Grants

01/01/10-12/31/10, $123,758 Total Costs

Donald D. Anderson, Ph.D., Principal Investigator

Annunziato Amendola, M.D., M. James Rudert, Ph.D., Yuki Tochigi, M.D., Ph.D., Investigators

Expediting Patient-Specific Assessment of Chronic Contact Stress Exposure—
University of lowa Center of Research Translation (CORT) Pilot and Feasibility Projects
on Post-traumatic Osteoarthritis

09/01/09-08/31/11, $141,450 Total Costs

09/01/09-08/31/10, $70,725 Annual Total Costs

Donald D. Anderson, Ph.D., Principal Investigator

Thomas D. Brown, Ph.D., J. Lawrence Marsh, M.D., Milan Sonka, Ph.D., Investigators

CoNTINUED ON PacGE 12
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Shape-Machined Structural Fillers for Juxta-Articular Segmental Bone Defects—
University of lowa Center of Research Translation (CORT) Pilot and Feasibility Projects
on Post-traumatic Osteoarthritis

09/01/09-08/31/11, $137,178 Total Costs

09/01/09-08/31/10, $74,839 Annual Total Costs

Thomas D. Brown, Ph.D., Principal Investigator

Donald D. Anderson, Ph.D., Yuki Tochigi, M.D., Ph.D., Investigators

Matthew C. Frank, Ph.D., Consortium Principal Investigator

Mitochondrial Dysfunction Causing Chondrocyte Death After Impact Injury—

University of lowa Center of Research Translation (CORT) Pilot and Feasibility Projects
on Post-traumatic Osteoarthritis

09/01/09-08/31/11, $149,052 Total Project Costs

09/01/09-08/31/10, $74,526 Annual Total Costs

Todd O. McKinley, M.D., Principal Investigator

Anneliese D. Heiner, Ph.D., Investigator

Local Biomechanics of Median Nerve Insult in Carpal Tunnel—NIH 3 RO1 AR053899
Administrative Supplement

09/01/09-08/31/11, $163,612 Total Costs

09/01/09-08/31/10, $91,436 Annual Total Costs

Thomas D. Brown, Ph.D, Principal Investigator
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Altenburg AJ, Callaghan JJ, Yehyawi TM, Pedersen DR, Liu SS, Leinen JA, Dahl KA, Goetz
DD, Brown TD, Johnston RC. Cemented total hip replacement cable debris and acetabular
construct durability. J. Bone Joint Surg. 2009;91(7):1664-1670. PMC2702252.

Anderson DD, Mosqueda TV, Thomas TP, Hermanson EL, Brown TD, Marsh JL. Quantifying
tibial plafond fracture severity: Absorbed energy and fragment displacement agree with clinical rank
ordering. J. Orthop. Res. 2008;26(8):1046-1052. PMC2562904.

Anderson DD, lyer KS, Segal NA, Lynch JA, Sharma L, Brown TD. Implementation of discrete
element analysis for subject-specific, population-wide investigations of habitual contact stress exposure.
J. Appl. Biomech. 2009 (Accepted).

Brown TD, Bartel DL. Implant Wear Symposium 2007 Engineering Work Group: What design
factors influence wear behavior at the bearing surfaces in total joint replacements? J. Am. Acad.
Orthop. Surg. 2008;16 Suppl. 1:S101-106.

Brown TD, Callaghan JJ. Impingement in total hip replacement: Mechanisms and consequences.
Curr. Orthop. 2008;22(6): 376-391. PMC ID — In Process.

Brown TD, Lundberg HJ, Pedersen DR, Callaghan JJ. 2009 Nicolas Andry Award: Clinical
biomechanics of third body acceleration of total hip wear. Clin. Orthop. Relat. Res. 2009;467(7):1885—
1897. PMC2690766.

Dirschl D, Hurwitz S, Brown TD, Nepola J. Tibial plafond fractures: Arandomized trial of post-
operative motion vs. non-motion. J. Orthop. Trauma. (Accepted)

Fakhry A, Tan SC, Heiner AD, Dehkordi-Vakil FH, Dircks WH. Methodology for measuring the in
vitro seating and unseating forces of prefabricated attachment systems used to retain implant
overdentures. J. Prosthodont. (Accepted)

Femino JE, Vaseenon T. The direct lateral approach to the distal tibia and fibula: Asingle incision
technique for distal tibial and pilon fractures. lowa Orthop. J. 2009;29:143-148. PMC Journal — In
Process.

Glennon LP, Baer TE, Martin JA, Lack WD, Brown TD. Sliding direction-dependence of
polyethylene wear for metal counterface traverse of severe scratches. J. Biomech. Eng.
2008;130(5):051006. PMC2593892.

Goetz JE, Pedersen DR, Robinson DA, Conzemius MG, Baer TE, Brown TD. The apparent
critical isotherm for cryoinsult-induced osteonecrotic lesions in emu femoral heads. J. Biomech.
2008;41(10):2197-2205. PMC2612542.

Hartmann JM, Rudert MJ, Pedersen DR, Baer TE, Goreham-Voss CM, Brown TD.
Compliance-dependent load allocation between sensing versus non-sensing portions of a sheet-array
contact stress sensor. lowa Orthop. J. 2009;29:43-47. PMC Journal — In Process.
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Heiner AD, Callaghan JJ, Brown TD. Stability differentials for proximal versus distal fusion of
THA femoral impaction grafts. J. Arthroplasty. 2008;23(6):921-926. NIHMS68813.

Heiner AD. Structural properties of fourth-generation composite femurs and tibias. J. Biomech.
2008;41(15):3282-3284.

Heiner AD, Lundberg HJ, Baer TE, Pedersen DR, Callaghan JJ, Brown TD. Effects of
episodic subluxation events on third body ingress and embedment in the THA bearing surface.
J. Biomech. 2008;41(10):2090-2096. PMC2572990.

Kang L, GalvinAL, Brown, TD, Jin Z-M, Fisher J. Wear simulation of UHMWPE hip implants by
incorporating the effects of cross-shear and contact pressure. Proc. Inst. Mech. Eng. [H].
2008;222(7):1049-1064.

Li W, Anderson DD, Goldsworthy J, Marsh JL, Brown TD. Patient-specific finite element analysis
of chronic contact stress exposure after intra-articular fracture of the tibial plafond. J. Orthop. Res.
2008;26(8):1039-1045. PMC2562934.

McKinley TO, Tochigi Y, Rudert MJ, Brown TD. The effect of incongruity and instability on
contact stress directional gradients in human cadaveric ankles. Osteoarthritis Cartilage.
2008;16(11):1363-1369. PMC ID — In Process.

Moussavi-Harami SF, Pedersen DR, Martin JA, Hillis SL, Brown TD. Automated objective
scoring of histologically apparent cartilage degeneration using a custom image analysis program.
J. Orthop. Res. 2009;27(4):522-528. PMC ID — In Process.

Paul MC, Glennon LP, Baer TE, Brown TD. Field variable associations with scratch orientation-
dependence of UHMWPE wear: Afinite element analysis. J. Biomech. Eng. 2008;130(6):061019.
PMC2593842.

Rumery MP, Pedersen DR, Mendoza SA, Siepe C, Mayer HM, Brown TD. A pose-based image
analysis technique for measuring in vivo wear of total disc replacements. Comput. Methods
Biomech. Biomed. Engin. (Accepted pending minor revision)

Segal NA, Anderson DD, lyer K, Baker J, Torner JC, Lynch J, Felson DT, Lewis CE, Brown TD.
Baseline articular contact stress levels predict incident symptomatic knee osteoarthritis development in
the MOST cohort. J. Orthop. Res. 2009 Jun 16. [Epub ahead of print]

Thomas TP, Anderson DD, Mosqueda TV, Van Hofwegen CJ, Hillis SL, Marsh JL, Brown TD.
Objective CT-based metrics of articular fracture severity to assess risk for post-traumatic osteoarthritis.
J. Orthop. Trauma. (Accepted pending minor revision)

Tochigi Y, Rudert MJ, McKinley TO, Pedersen DR, Brown TD. Correlation of dynamic
cartilage contact stress aberrations with severity of instability in ankle incongruity. J. Orthop. Res.
| 2008;26(9):1186-1193. PMC ID - In Process.
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Anderson DD, Tochigi Y, Rudert MJ, Vaseenon T, Brown TD, Amendola A. Effect of
implantation accuracy on ankle contact mechanics with a metallic focal resurfacing implant. J. Bone Joint
Surg. Am. 2009 (In revision).

Brown TD, Lundberg HJ, Pedersen DR, Callaghan JJ. Third body wear in total hip constructs: A
model for translational research. Clin. Orthop. Relat. Res. (2009 Otto Aufranc Award).

Goreham-Voss CM, Brown TD. Cross-shear implementation in sliding-distance-coupled finite
element analysis of wear in metal-on-polyethylene total joint arthroplasty: Intervertebral total disc
replacement as an illustrative case J. Biomech. (In revision)

Lundberg HJ, Pedersen DR, Callaghan JJ, Brown TD. Mechanisms of 3" body acceleration of
polyethylene wear in total hip arthroplasty. Orthopaedic Research Society, 2008 William H. Harris
Award Submission.

Marsh JL, McKinley TO, Dirschl DR, Pick AG, Haft G, Anderson DD, Brown TD. The
sequential recovery of health status after tibial plafond fracture. J. Orthop. Trauma. (In revision)

Pedersen DR, Thedens DR, Martin JA, Mastbergen S, Tadimalla S, Amendola A. Articular cartilage
composition effects on T1p MRI. Am. J. Sports Med.

YinY, Zhang X, Anderson DD, Sonka M. Multi-object multi-surface optimal layered graph
segmentation: Simultaneous 3D identification of bone and cartilage in the knee. IEEE Transactions on
Medical Imaging. 2008. (In revision).
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Amendola RL, Martin JA, Kurriger GL, Moussavi-Harami SF, Brown TD, Pedersen DR.
Automated Mankin scoring of osteoarthritis severity in rabbits. The North American Congress on
Biomechanics (NACOB 2008), August 5-9, 2008, Ann Arbor, Michigan. Abstract ID: 364,
Poster Presentation, Session 1.

Amendola RL, Martin JA, Kurriger GL, Moussavi-Harami, SF, Brown TD, Pedersen DR.
Automated Mankin grading of OA severity in rabbits. 55" Annual Meeting of the Orthopaedic
Research Society, February 22-25, 2009, Las Vegas, Nevada. Abstract ID: ORS2009-1020,
Poster Presentation #1076, Poster Session 24: Cartilage Matrix Degeneration.

Amendola RL, Walter M, Stroud NJ, McKinley TO, Martin JA. Variation in viable chondrocyte
density revealed by quantitative 3-dimensional imaging. 55" Annual Meeting of the Orthopaedic
Research Society, February 22-25, 2009, Las Vegas, Nevada. Abstract ID: ORS2009-2935,
Poster Presentation #1098, Poster Session 27: Osteochondral Defect Repair Models.

Anderson DD, Li W, Van Hofwegen CJ, Marsh JL, Brown TD. Predicting post- traumatic
osteoarthritis in tibial plafond fractures based upon elevated contact stress exposure. Orthopaedic
Trauma Association’s Basic Science Focus Forum, October 15-16, 2008, Denver, Colorado.
Abstract #763, Podium presentation. (Voted Best paper of the OTA 2008 Basic Science Focus
Forum.)

Anderson DD, Li W, Van Hofwegen CJ, Marsh JL, BrownTD. Post-traumatic OA in tibial
plafond fractures follows elevated contact stress exposure. 55" Annual Meeting of the Orthopaedic
Research Society, February 22-25, 2009, Las Vegas, Nevada. Abstract ID: ORS2009-0835,
Poster Presentation #803, Poster Session 13: Fracture.

Anderson DD, lyer KS, Baker J, Torner JC, Brown TD, Segal NA. Habitual cartilage contact
stress predicts the risk of developing painful knee OA. 55" Annual Meeting of the Orthopaedic
Research Society, February 22—-25, 2009, Las Vegas, Nevada. Abstract ID: ORS2009-1098,
Poster Presentation #1166, Poster Session 32: Osteoarthritis—Imaging.

Anderson DD, LiW, Van Hofwegen CJ, Marsh JL, BrownTD. Predicting post- traumatic
osteoarthritis in tibial plafond fractures based upon elevated contact stress exposure. 76" Annual
Meeting of the American Academy of Orthopaedic Surgeons, Orthopaedic TraumaAssociation
Specialty Day, February 28, 2009, Las Vegas, Nevada. Podium Presentation.

Brown TD, Lundberg HJ, Pedersen DR, Callaghan JJ. Clinical biomechanics of third body
acceleration of total hip wear. 61 Annual Meeting of the Association of Bone and Joint Surgeons,
May 13-17, 2009, Maui, Hawaii. Podium Presentation.

Buckwalter JA. Post-traumatic osteoarthritis: Impact, risk factors and implications for treatment of
jointinjuries. The American Orthopaedic Society for Sports Medicine Post-Joint Injury
Osteoarthritis Conference, December 11-14, 2008, New Orleans, Louisiana. Podium Presentation.
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Ding L, McCabe D, Stroud NJ, Buckwalter JA, Martin JA. Asingle blunt impact stimulated
activation of mitogen activated protein kinases in bovine chondrocytes. OARSI World Congress on
Osteoarthritis 2008, September 18-21, 2008, Rome, Italy. Abstract 07-A-227-OARSI, Poster
Presentation #164. Osteoarthritis Cartilage 2008;16(Supp 4):S83.

Elkins JM, Pedersen DR, Tochigi Y, Callaghan JJ, Weiss JA, Andersen AE, Brown TD.
Incorporating the hip capsule in a dynamic finite element model of total hip arthroplasty. Carver College
of Medicine, College of Pharmacy, College of Public Health and VA Health System Research Week,
April 14-15, 2009, lowa City, lowa. Abstract and Poster Presentation.

Elkins JM, Pedersen DR, Callaghan JJ, Brown TD. Impingement contact mechanics of hard-on-
hard total hip bearings. Carver College of Medicine, College of Pharmacy, College of Public Health and
VA Health System Research Week, April 14-15, 2009, lowa City, lowa. Abstract and Poster
Presentation.

Frank MC, Hunt CV, Anderson DD, McKinley TO, Brown TD. Rapid manufacturing in biomedical
materials: Using subtractive rapid prototyping for bone replacement. 2008 Solid Freeform Fabrication
Symposium, August 4-6, 2008, Austin, Texas. Abstract and Podium Presentation.

Frank MC, Hunt CV, Anderson DD, McKinley TO, Brown TD. Maintenance of surface porosity
when using subtractive rapid prototyping for bone replacement. 55" Annual Meeting of the Orthopaedic
Research Society, February 22-25, 2009, Las Vegas, Nevada. Abstract ID: ORS2009-2585, Poster
Presentation #801. Poster Session 13: Fracture.

Goetz JE, Pedersen DR, Robinson DA, Conzemius MG, Brown TD. Effects of lesion location on
collapse propensity in the emu model of femoral head osteoecrosis. 55" Annual Meeting of the
Orthopaedic Research Society, February 22—-25, 2009, Las Vegas, Nevada. Abstract ID: ORS2009-
1793, Poster Presentation #722, Poster Session 12: Bone—Material Properties and Mechanics.

Goetz JE, Pedersen DR, Robinson DA, Conzemius MG, Brown TD. Thermal history determinants
of cryogenically-induced osteonecrosis in emu cancellous bone. 55" Annual Meeting of the Orthopaedic
Research Society, February 22-25, 2009, Las Vegas, Nevada. Abstract ID: ORS2009-1846. Podium
Presentation, Paper #40, Session 08: Hip Disorders.

Goetz JE, Pedersen DR, Robinson DA, Conzemius MG, Brown TD. Increased incidence of femoral
head collapse in the emu model of osteonecrosis following a drill guide-positioned cryoprobe insult. 55
Annual Meeting of the Orthopaedic Research Society, February 22-25, 2009, Las Vegas, Nevada.
Abstract ID: ORS2009-2041. Poster Presentation #723, Poster Session 12: Bone—Material
Properties and Mechanics.

Goetz JE, Pedersen DR, Robinson DA, Conzemius MG, Brown TD. Comparison of bone
mineralization rates between avian and mammalian models of femoral head osteonecrosis. 55" Annual
Meeting of the Orthopaedic Research Society, February 22-25, 2009, Las Vegas, Nevada. Abstract
ID: ORS2009-2712, Podium Presentation, Paper #277, Short Talk Session 01: Bone Structure and
Mechanics .
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Goreham-Voss CM, Brown TD. Afinite element study of the effect of cross-shear on wear of the
Prodisc total disc replacement. The North American Congress on Biomechanics (NACOB 2008),
August 5-9, 2008, Ann Arbor, Michigan. Abstract ID #72, Podium Presentation, Session 4.

Goreham-Voss CM, McCabe DJ, Rudert MJ, Martin JA, Pedersen DR, Brown TD. Spatial
correlations between local impact stress and cell death distributions. OARSI World Congress on
Osteoarthritis 2008, September 18-21, 2008, Rome, Italy. Abstract 07-A-292-OARSI, Poster
Presentation #121. Osteoarthritis Cartilage 2008;16(Supp 4):S65-66.

Goreham-Voss CM, Brown TD. Effects of testing parameter perturbations in the 1SO standard for
total disc replacement wear. 55" Annual Meeting of the Orthopaedic Research Society, February 22—
25, 2009, Las Vegas, Nevada. Abstract ID: ORS2009-2298, Poster Presentation #2355, Poster
Session 64: Arthroplasty—Implant Wear.

Goreham-Voss CM, Brown TD. Finite element wear simulation of the Charite total disc replacement,
including cross-shear. 55" Annual Meeting of the Orthopaedic Research Society, February 22-25,
20009, Las Vegas, Nevada. Abstract ID: ORS2009-2320, Poster Presentation #2417, Poster Session
64: Arthroplasty—Finite Element.

Goreham-Voss CM, Dounié O, Vicars R, Hall RM, Fisher J, Brown TD. Motion track variations in
alternative wear testing protocols for total disc replacements. 55" Annual Meeting of the Orthopaedic
Research Society, February 22-25, 2009, Las Vegas, Nevada. Abstract ID: ORS2009-3240, Poster
Presentation #2357, Poster Session 64: Arthroplasty—Implant Wear.

Goreham-Voss CM, Brown TD. Motion allocation between the dual bearing surfaces as a factor
influencing wear of the Charité total disc replacement: Afinite element study. Spine Arthroplasty
Society 2009 Ninth Annual Global Symposium on Motion Preservation Technology, April 28-May 1,
2009, London, England. Abstract Reference #: A-133-0002-00334. Poster Presentation. Abstract
#334, pp. 192-193.

Goreham-Voss CM, Dounié O, Vicars R, Hall RM, Fisher J, Brown TD. Motion track variations in
alternative wear testing protocols for total disc replacements. Spine Arthroplasty Society 2009 Ninth
Annual Global Symposium on Motion Preservation Technology, April 28—-May 1, 2009, London,
England. Abstract Reference #: A-133-0002-00130. Oral Poster Presentation. Abstract #130, pp.
113-114.

Heiner AD. Structural properties of fourth-generation composite femurs and tibias. The North
American Congress on Biomechanics (NACOB 2008), August 5-9, 2008, Ann Arbor, Michigan.
Abstract ID: 12. Poster Presentation: Session I.

Heiner AD, Brown TD. Scratching vulnerability of conventional vs. highly crosslinked polyethylene
liners with embedded third body particles. The North American Congress on Biomechanics (NACOB
2008), August 5-9, 2008, Ann Arbor, Michigan. Abstract ID: 87, Poster Presentation: Session I1.
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Heiner AD, Brown TD. Scratching vulnerability of conventional vs. highly crosslinked

polyethylene liners with reproducibly embedded third body particles. 55" Annual Meeting of the
Orthopaedic Research Society, February 22-25, 2009, Las Vegas, Nevada. Abstract ID: ORS2009-
0915, Poster Presentation #2352, Poster Session 64: Arthroplasty—Implant Wear.

lyer KS, Anderson DD, Baker J, Torner JC, Brown TD, Segal NA. Biomechanical modeling to
predict the risk of developing painful knee OA. The North American Congress on Biomechanics
(NACOB 2008), August 5-9, 2008, Ann Arbor, Michigan. Considered for the Clinical Biomechanics
Award. Abstract ID: 130, Podium Presentation: Session 3.

lyer KS, Anderson DD, Baker J, Segal NA, Torner JC, Brown TD. Biomechanical modeling to
predict those at risk of developing painful knee OA. lowa Orthopaedic Society Spring Meeting, April
17,2009, Des Moines, lowa. (2009 Michael Bonfiglio Award for Student Research in Orthopaedic

Surgery)

Jensen NM, Goetz JE, Thedens DR, Baer TE, Lawler E, Brown TD. Semi-automated tendon
identification in MR images. The University of lowa College of Engineering’s Research Open House,
April 16, 2009, lowa City, lowa. Abstract and Poster Presentation.

Laird ND, Holbein CG, Flaucher BA. Mentors: Brown TD, Goetz JE, Baer TE. Cryogenic probe
redesign for inducing osteonecrosis in the emu femoral head. University of lowa Department of
Biomedical Engineering Senior Design Day, May 1, 2009, lowa City, lowa.

McCabe DJ, Stroud NJ, Pedersen DR, Martin JA. An innovative method to analyze the chondrocyte
response to mechanical injury both temporally and spatially. The North American Congress on
Biomechanics (NACOB 2008), August 5-9, 2008, Ann Arbor, Michigan. Abstract ID: 123. Podium
Presentation, Session 3.

McCabe DJ, Stroud NJ, Ramakrishnan P, Buckwalter JA, Pedersen DR, Martin JA. Intracellular
oxidant production by chondrocytes in osteochondral explants following blunt impact injury. OARSI

World Congress on Osteoarthritis 2008, September 18-21, 2008, Rome, Italy. 07-A-376-OARSI,
Poster Presentation #187. Osteoarthritis Cartilage 2008;16(Supp 4):S91-92.

Pedersen DR, Thedens DR, Martin JA, Tadimalla S, Ramakrishnan PS, Amendola A. ACL rupture
inan invivo impact model. The North American Congress on Biomechanics (NACOB 2008), August
5-9, 2008, Ann Arbor, Michigan. Abstract ID: 362, Podium Presentation, Session 28.

Pedersen DR, Martin JA, Mastbergen S, DeGroot J, Tadimalla S, Thedens DR. AGE effects on PG-
sensitive T1p MRI. 55" Annual Meeting of the Orthopaedic Research Society, February 22-25, 2009,
Las \Vegas, Nevada. Abstract ID: ORS2009-1903. Poster Presentation #1159, Poster Session 32:
Osteoarthritis—Imaging.

Pedersen DR. T1p, T2 and dGEMRIC measurements post-ACL reconstruction. Sports Medicine
Traveling Fellows, University of lowa Department of Orthoapedics & Rehabilitation, March 10, 2009,
lowa City, lowa.
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Pedersen DR, Tadimalla S, Thedens DR, Martin JA, Amendola A. Same day T1p, T2 and
dGEMRIC measurements of cartilage post-ACL injury. 3 International OA imaging Workshop
Osteoarthritis Imaging: Capitalising on the Knowledge Investment, May 13-16, 2009, York, United
Kingdom. Abstract and Podium Presentation.

Ramakrishnan P, Stroud N, McCabe D, Pedersen DR, Repeated measures improves detection of
early degenerative changes after cartilage injury. 55" Annual Meeting of the Orthopaedic Research
Society, February 22-25, 2009, Las Vegas, Nevada. Abstract ID: ORS2009-2820. Poster
Presentation #1082, Poster Session 25: Cartilage Impact Models.

Saltzman CL, Stolley MP, Hillis SL, Brown TD, Amendola A. Ankle joint distraction for advanced
ankle osteoarthritis: The effect of motion during distraction. OARSI World Congress on Osteoarthritis
2008, September 18-21, 2008, Rome, Italy. Abstract 07-A-640-OARSI, Poster Presentation #561.
Osteoarthritis Cartilage 2008;16(Supp 4):5237.

Segal NA, Anderson DD, lyer KS, Baker J, Torner JC, Brown TD. Baseline articular contact stress
is predictive of incident symptomatic knee osteoarthritis in the MOST study. OARSI World Congress
on Osteoarthritis 2008, September 18-21, 2008, Rome, Italy. Abstract 07-A-73-OARSI, Poster
Presentation #119. Osteoarthritis Cartilage 2008;16(Supp 4):S64—65.

Stroud NJ, McCabe D, Goodwin W, Pedersen DR, Martin JA. An innovative method for analysis of
the distribution and timing of chondrocyte responses to mechanical injury in vitro. 55" Annual Meeting
of the Orthopaedic Research Society, February 22-25, 2009, Las Vegas, Nevada. Abstract ID:
ORS2009-1014. Poster Presentation #1083, Poster Session 25: Cartilage Impact Models.

Stroud NJ, McCabe DJ, Goodwin WG, Pedersen DR, Martin JA. An innovative method for analysis
of chondrocyte responses to mechanical injury in vitro both spatially and temporally. The University of
lowa College of Engineering’s Research Open House, April 16, 2009, lowa City, lowa. Abstract and
Poster Presentation.

Tadimalla S, Thedens DR, Martin JA, Amendola A, Pedersen DR. Cartilage health post-ACL injury:
T1p and dGEMRIC measurements. 55" Annual Meeting of the Orthopaedic Research Society,
February 22-25, 2009, Las Vegas, Nevada. Abstract ID: ORS2009-2958, Podium Presentation,
Paper #237, Session 43: Cartilage Imaging.

Thedens DR, Tadimalla S, Martin JA, Amendola A, Pedersen DR. T1p assessment of human
cartilage in an impact injury model. International Society for Magnetic Resonance in Medicine 17
Scientific Meeting & Exhibition, Honolulu, Hawaii, April 18-24, 2009. Abstract 4319, Multimedia E-
poster Session: Cartilage: Quantitative Techniques & Loading.

Thomas TP, Van Hofwegen CJ, Anderson DD, Marsh JL, Brown TD. Elucidating the relationship
between residual incongruities, elevated contact stresses, and cartilage degeneration in fractures of the
tibial plafond. The North American Congress on Biomechanics (NACOB 2008), August 5-9, 2008,
Ann Arbor, Michigan. Abstract ID: 134, Podium Presentation, Session 18.
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Thomas TP, Anderson DD, Van Hofwegen CJ, Brown TD, Marsh JL. A pathomechanical study of
post-traumatic osteoarthritis: Linking intra-articular fracture incongruity to cartilage degeneration.
OARSI World Congress on Osteoarthritis 2008, September 18-21, 2008, Rome, Italy. Abstract 07-
A-276-OARSI, Poster Presentation #263. Osteoarthritis Cartilage 2008;16(Supp 4):S119-120.

Thomas TP, Anderson DD, Mosqueda TV, Van Hofwegen CJ, Brown TD, Marsh JL. Relating
objective CT-based metrics of fracture severity to the incidence of post-traumatic osteoarthritis. OARSI
World Congress on Osteoarthritis 2008, September 18-21, 2008, Rome, Italy. Abstract 07-A-360-
OARSI, Poster Presentation #270. Osteoarthritis Cartilage 2008;16(Supp 4):S122.

Thomas TP, Anderson DD, Mosqueda TV, Van Hofwegen CJ, Marsh JL, Brown TD. Objective
CT-based assessment of fracture severity: Prediction of post- traumatic osteoarthritis in tibial plafond
fractures. 24" Annual Meeting of the Orthopaedic Trauma Association, Denver, Colorado, October
15-18, 2008. Abstract#333, Poster Presentation.

Thomas TP, Van Hofwegen CJ, Anderson DD, Marsh JL, Brown TD. Elucidating the relationship
between residual incongruities, elevated contact stresses, and cartilage degeneration in a clinical series of
tibial plafond fractures. Orthopaedic Trauma Association’s Basic Science Focus Forum, October 15~
16, 2008, Denver, Colorado. Abstract #768, Podium Presentation.

Thomas TP, Anderson DD, Van Hofwegen CJ, Marsh JL, Brown TD. Predicting post-traumatic
OA based upon objective CT-based measures of articular fracture severity. 55" Annual Meeting of the
Orthopaedic Research Society, February 22-25, 2009, Las Vegas, Nevada. Abstract ID: ORS2009-
0982. Poster Presentation #804, Poster Session 13: Fracture.

Thomas TP, Anderson DD, Van Hofwegen CJ, Marsh JL, Brown TD. Long-term effects of
residual incongruities following intra-articular fractures: Spatial correlation between elevated contact
stress and cartilage degeneration. 55" Annual Meeting of the Orthopaedic Research Society, February
22-25, 2009, Las Vegas, Nevada. Abstract ID: ORS2009-1666, Podium Presentation, Paper #387,
Short Talk Session 14: Foot and Ankle.

Thomas TP, Anderson DD, WillisAR, Marsh JL, Brown TD. Adevelopment platform for three-
dimensional puzzle solving of comminuted articular fractures. 55" Annual Meeting of the Orthopaedic
Research Society, February 22-25, 2009, Las Vegas, Nevada. Abstract ID: ORS2009-2455. Poster
Presentation #802, Poster Session 13: Fracture.
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Society 2009 Ninth Annual Global Symposium on Motion Preservation Technology, April 28-May 1,
2009, London, England. Abstract and Podium Presentation. Abstract #155, p. 107.
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ID: ORS2009-2175, Podium Presentation, Paper #109, Session 20: Foot and Ankle.
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Research Society, February 22-25, 2009, Las Vegas, Nevada. Abstract ID: ORS2009-1606. Poster
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Vicars R, Goreham-Voss CM, Brown TD, Ingham E, Fisher J, Hall RM. Complementary physical
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Reference #: A-133-0002-00092. Poster Presentation. Abstract #92, p. 184.

Vicars R, Goreham-Voss CM, Brown TD, Ingham E, Fisher J, Hall RM. The influence of AP shear
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Reference #: A-133-0002-00268. Poster Presentation. Abstract #268, p. 190.
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Zhou B, Willis AR, Sui Y, Anderson DD, Thomas TP, Brown TD. Improving inter-fragmentary
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YinY, Zhang X, Anderson DD, Brown TD, Van Hofwegen CJ, Sonka M. Simultaneous
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Faculty

Annunziato Amendola, M.D.
John and Kim Callaghan Chair in Sports Medicine
Professor of Orthopaedics & Rehabilitation

Donald D. Anderson, Ph.D.*
Research Associate Professor of Orthopaedics & Rehabilitation

Thomas D. Brown, Ph.D.*
Richard and Janice Johnston Chair of Orthopaedic Biomechanics
Professor of Orthopaedics & Rehabilitation, and Biomedical Engineering

Joseph A. Buckwalter, M.D.
Arthur A. Steindler Chair
Chairman, Department of Orthopaedics & Rehabilitation

John J. Callaghan, M.D.
Lawrence & Marilyn Dorr Chair in Hip Reconstruction & Research
Professor of Orthopaedics & Rehabilitation, and Biomedical Engineering

Michael G. Conzemius, D.V.M., Ph.D., D.A.C.V.S.
Professor, College of Veterinary Medicine, University of Minnesota

John Femino, M.D.
Clinical Assistant Professor of Orthopaedics & Rehabilitation

Richard C. Johnston, M.D.
Clinical Professor of Orthopaedics & Rehabilitation

ErickaA. Lawler, M.D.
Clinical Assistant Professor of Orthopaedics & Rehabilitation

J. Lawrence Marsh, M.D.
Carroll B. Larson Chair in Orthopaedic Surgery
Professor of Orthopaedics & Rehabilitation

Todd O. McKinley, M.D.
Professor of Orthopaedics & Rehabilitation

Sergio A. Mendoza, M.D.
Associate Professor of Orthopaedics & Rehabilitation

Douglas R. Pedersen, Ph.D.*
Research Associate Professor of Orthopaedics & Rehabilitation

Neil A. Segal, M.D.
Associate Professor of Orthopaedics & Rehabilitation

Stuart L. Weinstein, M.D.
Ignacio V. Ponsetti Chair of Orthopaedics & Rehabilitation
Professor of Orthopaedics & Rehabilitation

H. John Yack, Ph.D.
Associate Professor of Physical Therapy



Staff
Thomas E. Baer, B.A.*
Engineer Il

Curtis M. Goreham-Voss, MS.*
Research Assistant 11

Jessica E. Goetz, Ph.D.*
Assistant Research Engineer

Anneliese D. Heiner, Ph.D.*
Associate Research Engineer

Stephen L. Hillis, Ph.D.
Adjunct Assistant Professor
VA Statistics & Actuarial Science

Orthopaedic Residents

Jared L. Michalson, M.D.

Teresa V. Mosqueda, M.D.
Christopher J. Van Hofwegen, M.D.

Biomedical Engineering Graduate Students
Nave

Junghyun Byun, M.S.*
Jacob M. Elkins, M.S.*
Curtis M. Goreham-\Voss, M.S.*
Nicole M. Jensen, B.S.E.*
Noelle F. Klocke, B.S.E.*
Erin K. Main, B.S.*

Megan K. O’Brien, B.S.*
Ellen E. Sauter, B.A.*
Nicholas J. Stroud, B.S.E.*
Sirisha Tadimalla, B.E.*
Thaddeus P. Thomas, M.S.*
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Lu Kang, Ph.D.*
Postdoctoral Research Scholar

Julie M. Mock, M.A.*
Program Assistant

M. James Rudert, Ph.D.*
Associate Research Engineer

Yuki Tochigi, M.D., Ph.D.*
Associate Research Scientist

Tanawat VVaseenon, M.D.*
Postdoctoral Research Scholar

Externs
Katelyn Goetz
Daniel Jaramillo

DEGREE PROGRAM DaTtES

Ph.D. Candidate Began August 2008
MSTP/Ph.D. Candidate = Began November 2007
Ph.D. Candidate Began August 2008
M.S. Candidate Began May 2008
M.S. Candidate Began June 2009
M.S. Candidate Began June 2009
M.S. Candidate Began June 2009
M.S. Candidate Began June 2009
M.S. Candidate Began May 2008
M.S. Candidate Began July 2007
Ph.D. Candidate Began January 2005

Biomedical Engineering Undergraduate Students

Nicholas D. Laird
Nicholas J. Muhlenbruch
Catherine J. Pospisil
Rachel M. Williams

*Personnel based in the Orthopaedic Biomechanics Laboratory.
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Facilities

The Laboratory occupies 22 individual rooms
(5,333 ft2) in contiguous space on the ground floor
of the Westlawn building. Located on a bluff
overlooking the lowa River, this five-floor building
was originally constructed in 1926, and underwent
major reconstruction in 1996-1998 as part of the
College of Medicine’s capital improvement
program. About half of the Laboratory’s space is
in a newly constructed wing added to the back of
the building and half is in renovated pre-existing
space. The Laboratory is currently configured
primarily for macroscopic-level physical testing
of musculoskeletal constructs (e.g., bones,
articular joints, orthopaedic implants) and for
corresponding computational modeling. The
physical testing area includes a 320 ftz multi-
purpose wet lab, a 360 ft2 multi-purpose dry lab,
a 320 ft2 surgical preparation room, a 750 ft?
mechanical testing room, a 360 ft2 machine shop,
and a 250 ft2 specimen storage area. The
computational modeling area (380 ft?) is arranged
around 8 separate workstation seats in two
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adjoining partially partitioned areas. Adjacent to
these core operational areas are 3 faculty offices,
5 research staff offices, 3 student/fellow offices
(4 desk spaces each), an administrative/reception
area (330 ft?), and a library and conference room
(450 ft2).

The mechanical testing room is fully equipped for
studying the response of musculoskeletal tissues
and/or implant constructs to mechanical loads.
Two servo-hydraulic materials testing machines
are maintained: an MTS Model 858.20 (Bionix),
and an MTS Model 810. The Bionix is configured
for experiments requiring independent axial and
torsional loading, and has ratings of £ 25 kN
(5,500 Ibs) axially and £ 250 N-m (2,500 in-Ibs)
in torsion. Maximum stroke length is £ 100 mm
(4 inches) axially and £ 50 degrees rotationally.
Inaddition to this system’s standard axial/torsional
load cell (spanning the full range of system load
rating), a higher sensitivity axial/torsional load cell
(MTS Model 662.20C-01, 2500 N and 25 N-m
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Staff | Copy Room Personal Engineering
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full scale range), and higher-sensitivity load cells
(Lebow Models 3167-50, 3167-25, and 3108-
5, with 220 N, 110 N, and 20 N full scale ranges,
respectively)are available for experiments
requiring precise detection of low forces and/or
low torques. The controller was upgraded in 2003
to increase system versatility, to a current total of
four control channels and seven transducer
conditioners configurable for AC or DC, and
twelve A/D channels. The transducer conditioners
and A/D channels can be used to facilitate
synchronous recordings from ancillary sensors
such as strain gages, extensometers, displacement
transducers, or pressure transducers. This MTS
also has 16 channels each of digital input and digital
output. The MTS 810 is an axial-only loading
system, with tension/compression rating of 10 kN
(2,200 Ibs), and a maximum stroke length of £
100 mm (4 inches). This system also has one extra
transducer conditioner and two digital input/output
channels. Each system has its own hydraulic pump,
housed in a maintenance room located in the
basement of the building. A wide variety of
fixturing and specimen grips are available for both
machines. Both systems operate with graphical
user interfaces under the control of digital-
computer-based TestStar controllers, running
TestWare control software under the Windows
XP operating system. Individual users can
software-configure the systems to the needs of
their particular experiments and can program
specimen loading protocols using either simple
menu waveforms (e.g., steps, ramps, haversines)
or more complex input profiles (e.g., physiologic
loading histories) obtained by concatenating
individual waveform segments. As needed for
additional processing, input and output data from
the MTS controllers can be seamlessly ported
from their respective Pentium-based control
computers to other workstation platforms on the
laboratory network. Our newest mechanical
testing system is an MTS Insight 1, a tabletop
electromechanical system with 1000 N force
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capability and a crosshead travel of 750 mm. The
Insight is an axial-only system intended for static
and quasi-static testing at lower forces. Our Insight
system includes a 1000 N load cell and a 100 N
load cell, an extensometer channel, tensile grips,
and compression platens. The Insight runs on
TestWorks software, which we upgraded to allow
for more extensive test programming capability.

Multi-channel data collection and control is
performed with a 12-bit, 8-channel SCXI1-1000
system from National Instruments. This includes
isolation amplifiers with capabilities for remote/
portable applications, such as data collection from
specialty instrumentation developed for operating
room measurements. Additional mechanical
instrumentation includes an 8-channel Honeywell
218 dynamic bridge amplifier, a Vishay system
5000 strain data collection system running Strain
Smart software, a Vishay P-350 strain indicator,
a Vishay 10-channel switch and balance unit, an
AMTI 6 degree-of-freedom load cell, three
extensometers, and two Bell & Howell physiologic
pressure transducers. High-precision, non-contact
displacement measurement capabilities are
provided by a Kamon KD-2400 eddy current
proximeter, an Aromat Model LM100 laser sensor
(5 um resolution) and an EDP Sonaswitch Model
1700 ultrasonic sensor (100 um resolution). In
situ displacement measurements are provided by
three Lucas/Schaevitz Model GCA-121 linear
variable displacement transformers (LVDTs) with
1 um resolution, six Microstrain Model M-DVRT-
3 differential variable reluctance transducers
(DVRTs) with 1.5 um resolution, and six
Microstrain Model SG-DVRT-8 differential
variable reluctance transducers (DVRTS) with
<3 um resolution.

Full three-dimensional rigid body kinematic motion
measurement is provided by a Flock of Birds DC
electromagnetic motion tracking system
(4 receivers, each with 6 degrees of freedom).

CoNTINUED ON PAGE 28
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Motion tracking can alternatively be performed
using a four-camera optoelectronic Qualisys
motion capture system operated with the Qualisys
Track Manager software. The four Oqus 300
cameras capture motion data in 1.3 megapixels at
rates up to 500 frames per second, and motion data
at rates up to 10,000 frames per second at reduced
resolution. Two of the four system cameras can also
capture synchronized high-speed black and white
video of the motion event. This system is highly
portable because it utilizes passive retroreflective
markers illuminated by infrared strobes on the
camera, which can be placed in any configuration
on the specimen or subject of interest, and the
cameras are “daisy chained” together using
combination power/data cords. Larger markers
allow for evaluation of whole-joint motion, and small
markers (1 mm hemispheres) allow for evaluation
of specific tissue motions in experimental tests.
Transient contact stress measurement capability is
provided by a Tekscan K-Scan system, which
includes high-resolution sensors customized
specifically to fit the ankle joint. This new sensor
design enables the system to display and record
dynamic real-time pressure distribution at 2 %2 times
greater spatial resolution and 7 times better
magnitude resolution than was possible with earlier
generation sensor designs.

General purpose electronic equipment includes: a
4-channel programmable digital storage oscilloscope
(Hewlett-Packard Model 54601A), two digital
multimeters (HP Model 3465A and Fluke Model
8012A), an HP Model 8011 pulse generator, a
function generator (BK Precision Model 3025), a
Heathkit Model IP-27 regulated power supply, two
HP DC power supplies (Models E3611A and
E3620A), and several custom-built power supplies.
Flexible data collection is provided by two portable
PCs with 32 channels A/D and with four 8-pin outputs
(2 channels of digital and 2 channels of analog
output). Photographic and video equipment includes
a Kodak Professional DCS 315 digital camera, a
Nikon 35 mm SLR macro camera, and a 19-inch
.. high resolution color monitor (NEC Model CM-
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1951A). A Canon XL-1 Digital/Video camera
provides high resolution acquisition of digital video,
easily transferred to our personal computers.

The conference room (seating for ~ 25 people) is
equipped with a Dell Inspiron 9100, Sony SLV-
D300P VCR/DVD player, WolfVision VZ8 Light
Document Camera, WolfVision LB-9 Light Box,
Hitachi CP-X328 ceiling-mounted projector, Audio
Technic Wireless Mic System, and GyroPro Wireless
Keyboard and Mouse.

The machine shop is fully equipped for fabricating
mechanical testing fixtures, implant prototypes, etc.
Facilities include a Haas TM-1 CNC Tool Room
Mill, a Haas HPCL CNC Precision Collet Lathe, a
Sherline model #4530 miniature machining station,
a 1/3-hp 13-inch 5-speed drill press, a 2-hp 18-
inch 4-speed band saw, machinist’s precision layout
tools, a 24 x 18 x 3-inch granite surface plate, and
a wide assortment of portable power tools, hand
tools, and hardware supplies.

The specimen preparation room is equipped with
a Shandon-Lipshaw 8-foot stainless steel autopsy/
dissection table, specially augmented for bio-
hazard runoff treatment. A full complement of
orthopaedic surgical instruments and supplies is
maintained, along with an alternative set of power
tools (band saw, drill press) and hand tools
exclusively for use on tissue specimens. An Xonics
Ultima CD mobile x-ray unit and Kodak Lanex
Fine Screen film cassettes (35 x 43 cm and 20 x
25 cm) are available for dry bone, cadaver, and
living specimen radiographs. A swivel-base
orthogonal grid fiducial box is used in conjunction
with this unit for high-precision biplanar
radiography. Also available are two floor-mounted
surgical microscopes (a Zeiss and a fiberoptic-
equipped MICROSurgical unit), a Harvard
Apparatus Dual Phase Respirator Pump, a Valley
Lab Coagulator, a Tracer Bone Mill, a temperature
monitor, thermal pads, and an Olympus NDT
35DL-M3-E4 Precision Digital Ultrasonic
Thickness Gage with V309-SU-F-1.00-IN-PTF,



Immersion and M201 Sonopen transducers. Three
large chest freezers, six upright freezers, and a large
refrigerator are used for perishable specimen storage.

The computational facilities (schematic on page 30)
are configured to provide seamless data transfer
among three inter-related types of applications:
compute-intensive mechanical analysis on
engineering workstations, laboratory instrumentation
support, and office operations.

An HP Proliant DL380 server with 2 Dual-Core 2
GHz Intel Xeon processors provides primary lab
access to an HP Integrity rx4640 with 600 GB fibre
channel hard disk drive, an HP xw8400 with 2 Dual-
Core 3 GHz Intel Xeon processors, and an HP
xw8400 with 2 Quad-Core 3 GHz Intel Xeon
processors. The Proliant server runs RedHat server
OS for its 1TB internal and 12TB external disk
arrays. The Integrity system uses a 64-bit HP-UX
operating system, while the xw8400 workstations
run under open SUSE. All three are specially tailored
to perform very large nonlinear, large deformation,
finite element analysis contact problems, as well as
computational fluid dynamics and fluid-structure
interaction problems (ABAQUS, ADINA). Three-
dimensional finite element model generation
(PATRAN, TrueGrid) can begin with manufacturer’s
blueprints or with engineering drawings (ProEngineer,
AutoCAD, VectorWorks). Alternatively, models are
generated directly from medical images (CT, MR,
and plane-film) using OsiriX, Geomagic Studio, and/
or MATLAB on desktop personal computers.
Medical image segmentation is facilitated by two
Wacom Cintig 21UX interactive pen displays. A Vital
Images Vitrea workstation, configured identically to
those in the Ul Radiology/Hospital network,
facilitates analyses of patient images. Finally, laser
surface scanning capability is atforded by a
NextEngine Desktop 3D scanner, wken geometry
must be derived from actual objects.

Desktop PCs are maintained in each of the faculty,
staff, and student/fellow offices, running Microsoft
Windows XP / Office 2007 Professional or Mac
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OS X 10.5/ Office 2008. NoMachine’s NX server,
SAMBA, and Secure-Shell permit direct access to
both laboratory and remote computers from the
desktop PCs. Networked Pentium PC’s operate the
MTS Insight, MTS Bionix and MTS 810 materials
testing machines, the Flock of Birds motion tracking
system, LabView data collection through a National
Instruments SCXI A/D converter, an RDI 8/12-bit
whole-film transmissive scanner, and a Microtek
ScanMaker 9800XL large format flatbed scanner
with TMA 1600 transparency media adapter. Printing
is provided by HP 4100TN duplex B/W and HP
4650DN duplex color laser printers. Laboratory
personnel also maintain seven laptops: two for
database compilation at Des Moines Orthopaedic
Surgeons PC for ongoing collaborative studies of
total hip and knee follow-up, and five for off-site
data collection and ad hoc travel use.
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mnypt:

HP Server Proliant DL380 G5
Redhat Linux, 8 GB RAM, 1TB internal HD
2 dual core Xeon 5130 processors (2GHz)

July 2008-June 2009

MNO0970 — 2181H
Tom Brown

MNO0847 — 2181J-2
Doug Pedersen

MNO0908 — 2181E
Julie Mock

M66490 — 2181D
Anneliese Heiner

MNQ0920 — 2175
Tom Baer

MN0942 — 2181C
Jim Rudert

MNO0819 — 2168
Lu Kang

MNO0875 — 2180
Jessica Goetz

ME1444 — 2182
Yuki Tochigi

M81418 — 2172
Tanawat Vaseenon

M66501 — 2172
Curt Goreham-Voss

MN0914 — 2168
Jacob Elkins

M87145 — 2168
Nick Stroud

MNO0869 — 2168
Nicole Jensen

MT9885 — 2172
Megan O’Brien
Quadcore 3Gb ram

MT9891 — 2170
Erin Main
Quadcore 3Gb ram

MT9918 — 2170
Noelle Klocke
Quadcore 3Gb ram

MT9924 — 2171J4
Imaging workstation
Quadcore 3Gb ram

M40917 — CDC
Oakdale — Thinkpad

M33700 — DMOS
Rhonda Chalus

RP-Doug - travel
Dell Latitude D410

M88088 — 2181B
Droptower

RP-Tom - travel
Dell Inspiron 700m

Dell Inspiron 700m
Remote Admin

Next Engine 3D
Laser Scanner

Vital Images-Vitrea
Radiology - UIHC

MG0452 — 2181J3-4
2TB- OAl database
1TB- TDR CT data
1TB- Capsule RO1

1TB- T1p database
1TB- 3" body RO1

1TB- Capsule VA

M74689 — 2181J3-5
Cintiq 21UX
interactive pen
display:

OsiriX / MATLAB
Segmentation
Workstation
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HP MSA60 12TB SATA solution
|

M87012 — 2181J-4
ScanMaker 9800XL with TMA

]
Qualisys Motion Capture
System
Synchronized 1.3MP high-speed
video and optical motion capture
M71287 — 21814

I

Ascension Flock of Birds
Portable 3-d motion analyzer
M42032 — Dell Laptop

I
TekScan I-Scan V5.0
Dynamic pressure measurement
M33699 — 2181B

|

M88749 — 1182 ML — ScopePro
Olympus BX60 Microscope
Automated stage-camera: 1.5TB

MNO0853 — 2174
Conference Room

Dell Inspiron 9100 laptop
Hitachi CP-X328 Projector
Sony SLV-D300P VCR/DVD
WolfVision LB-9 Light Box
WolfVision VZ8 Light Document
Camera

Kodak DCS 315 Digital Camera
Canon XL1 Digital Camcorder
Nikon D50 Digital SLR Camera

HP 54601A digital oscilloscope
DirectView 8 channel A/D
M33738 — 2175

T
Analysis Software — ABAQUS, Patran,
ADINA, MATLAB, ImageJ, LabVIEW,
Amira, ProEngineer, AutoCad, Geomagic
Studio, TrueGrid, DataManager, OsiriX,
XRsim, MathCAD

Office Software — MS Office Professional,
Endnote, Photoshop, lllustrator, PageMaker,
Acrobat

R552 HP 4650 dn —2181J-5
Duplex Color LaserJet Printer
R496 HP 4100 TND - 2181E
Duplex B/W LaserJet Printer

Pressore Step Analysis System
Sports Medicine Clinic UIHC

Gr8oafe: HP xw8400
openSUSE Linux, 16 GB RAM,
3.75TB internal HD,

2 quad-core Xeon 5355 (3GHz)

Terabl: HP xw8400 workstation
openSUSE Linux, 16 GB RAM,
2.5TB internal HD,

2 dual-core Xeon 5160 (3GHz)

ProEngineer - CNC
HAAS TM-1 mill
HAAS HPCL Lathe

Materials Testing

MTS 810 Tension-Compression

TestStar IIS V3.3B control
MNO0831 - 2181B

MTS Bionix Biaxial Torsion

TestStar IIS V3.3B control

4 active control channels
M88127 — 2181B

MTS Insight
Electromechanical — 1kN

National Instruments SCXI
Operating Room A/D collection

Matsushita LM100 Laser
Displacement Sensor

Bell & Howell 4-327-I Pressure
Transducers

Vishay System 5000
StrainSoft control software
M67777 — Inspiron 8200 Laptop

Arthroscope M58156— 1182 ML
Dynamic video measurement of
Cartilage under cyclic loading
MA8256 — 1182 ML

triaxial- cartilage loading device

Integrated Cartilage Testing
M66484 — 1182 ML

Drop tower impacts
Automated stage

Ultrasound depth meter
Laminar Flow Hood

ME1238 — 1182 ML

3-station voice-coil loading
Environmental Control Chamber
Indentation testing

MGO0402 — 1182 ML
Viscoelastic material testing
Incubator

Websites: Laboratory (http://poppy.obrl.uiowa.edu/) Department (http://www.medicine.uiowa.edu/Ortho/)




