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C. Research Support

Ongoing Research Support

Yuki Tochigi (PI) 01/01/09-12/31/09

Orthopaedic Trauma Association

Acute Cartilage Damage Associated with Intraarticular Fractures

The major goal of this project is to build toward a large animal model of intraarticular fracture by establishing
strong scientific rationale for the fracture impact technique. A one-year research project that consists of two in-
laboratory experimental studies is proposed to characterize acute-phase pathology of cartilage injury in human
ankle intraarticular fractures (Aim 1), and to clarify the mechanisms of fracture-associated cartilage injury (Aim 2).
Role: Investigator

5 P50 AR055533 Joseph A. Buckwalter (PI) 09/10/07-08/31/12

US DHHS, National Institutes of Health/NIAMS

New Approaches to Assess and Forestall Osteoarthritis in Injured Joints

The goal of the University of lowa CORT is to develop new methods of forestalling post-traumatic osteoarthritis
(PTOA) through a multi-disciplinary translational approach including biological science, bioengineering, imaging,
and clinical research. The central theme is that joint injuries initiate a sequence of biologic events that lead to
PTOA and that new treatments of joint injuries will minimize these deleterious events and promote joint healing.
Role: Investigator Project 2: Acute Versus Chronic Mechanical Damage in the Etiology of Post-Traumatic OA,
Biomechanics & Imaging Core, and Tissue & Experimental Modeling Core.

5 R01 AR053899 Thomas D. Brown (PI) 09/07/07-08/31/11

US DHHS, National Institutes of Health

Local Biomechanics of Median Nerve Insult in Carpal Tunnel

The long-term goal of the study is to establish an objective mechanistic framework for linking CTS with
guantifiable biomechanical influence factors. An interdisciplinary approach will be adopted, integrating research
team member expertise in the areas of biomechanical stress analysis, hand surgery, and musculoskeletal
magnetic resonance imaging (MRI).

Role: Investigator

5 R01 AR053344 Jeffrey A. Weiss (PI) 07/01/07-06/30/12

US DHHS, National Institutes of Health

Biomechanics of the Dysplastic Hip

The overall hypothesis of this study is that acetabular dysplasia causes alterations in hip joint biomechanics,
which predispose the joint to cartilage degeneration. Subject-specific, three-dimensional finite element
modeling techniques will be developed and validated to study hip joint biomechanics. Then, using three patient
populations (normal, traditional dysplastic and retroverted dysplastic), patient-specific finite element models will
be used to determine stresses in and around the hip joint during simulated walking, stair-climbing and
descending stairs. The primary focus of the University of lowa subcontract will be development and validation
of a sensor for transient contact stress measurement in the hip, based on the TekScan technology.

Role: Investigator

5 R01 AR53553 Thomas D. Brown (PI) 09/25/06—-08/31/10

US DHHS, National Institutes of Health/NIAMS

Implant/Construct Interactions in the Biomechanics of Total Hip Dislocation

The major goal of this project is to study the interaction between implant design parameters, surgical
placement, and capsule integrity/repair on the dislocation propensity of total hip constructs. The work involves
three-dimensional nonlinear FEA, validated cadaverically in a multi-axial servohydraulic hip simulator.

Role: Investigator



Completed Research Support

Yuki Tochigi (PI) 02/01/07-12/31/08

University of lowa OVPR Biological Sciences Funding Program (BSFP)

Development of an Animal Model of Human Intra-Articular Fracture

The purpose of this project was to develop a novel animal model of intraarticular fracture that allows in-vivo
pilot studies of new treatment strategies for human post-traumatic osteoarthritis. The goal was to establish
definitive methodology to realistically replicate the pathophysiology of human intraarticular fractures in animal
joints.

Role: Investigator

Annunziato Amendola (PI) 01/01/07-12/31/08

Arthrosurface, Inc.

The Effects of Osteochondral Defects and Focal Resurfacing on Joint Contact Mechanics

The proposed research aimed to clarify the pathomechanics of focal osteochondral defect in the ankle and to
assess the ability of resurfacing to restore functional joint contact mechanics.

Role: Investigator

5 P50 AR048939 Joseph A. Buckwalter (PI) 09/16/02—-08/31/08

US DHHS, National Institutes of Health/NIAMS

Pathogenesis—Prevention of Post-Traumatic OA

The University of lowa Specialized Center of Research (SCOR) in Osteoarthritis (OA) supported and
coordinated a multidisciplinary group of experienced investigators in clinical, bioengineering, cell and molecular
biology research to advance understanding of the pathogenesis of post-traumatic OA, and develop innovative
approaches for preventing and treating this disease. The Biomechanics Core provideed technical support for
SCOR Projects 1-4, and operated from the University of lowa’s Orthopaedic Biomechanics Laboratory.

Role: Investigator

M. James Rudert (PI) 06/15/06—-08/15/06

Smith & Nephew, Inc.

Investigation of Dislocation Kinematics of Smith and Nephew Oxinium THA Components

The Ul Orthopaedic Biomechanics Lab assisted Smith and Nephew in an investigation of possible dislocation
damage of Oxinium THA components. The components were implanted in Sawbones® hip joint models that
had been augmented with a hip capsule analog. The THA/sawbones/capsule construct was mounted in our hip
motion simulator in order to explore clinically plausible joint movements under which the dislocation and
damage might occur.

Role: Principal Investigator

Yuki Tochigi (PI) 04/01/05-03/31/06

Chiba University Orthopaedic Alumni

The Role of the Articular Surfaces in Ankle Stability

This project studied the mechanism via which ankle stabilization by articular surface resistance is developed,
using a newly developed computer model of ankle surface geometry. The goal was to determine the
contribution of articular surface geometry to passive ankle stability, and to determine the effect of individual
geometric differences on the level of that contribution.

Role:Co-Investigator

R49 CCR721745 Todd O. McKinley (PI) 09/30/02—-09/29/06

US DHHS/CDC

Unstable Joints: Stress Anomaly and OA

The goal of this project was to determine the means by which injuries that cause a joint to become unstable
lead to arthritis. This involved characterizing how injured joints that are rendered unstable react as indexed by
changes in the biochemistry of the cartilage, in the microscopic appearance of cartilage, and by changes on x-ray.
Role: Investigator



