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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: Principal Investigator

Neil A. Segal (PI) 10/01/08-09/30/10

Foundation for Physical Medicine & Rehabilitation

Quantification of Functional Limitation in Older Adults with Symptomatic Knee Osteoarthritis Through
Evaluation of Gait Variability

In this project, a new technique to quantify variability in leg motion during walking by means of tri-axial
acceleration of the lower limb segment will be studied. The long-term goal is to develop a valid method for the
guantitative assessment of locomotive function in people with symptomatic knee osteoarthritis.

Role: Co-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: Principal Investigator: 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: Co-Investigator



5 R01 AR53553 Thomas D. Brown (Pl) 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

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: Principal 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: Co-Principal 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: 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: Principal Investigator

Yuki Tochigi (PI) 04/01/03—-09/30/04

American Orthopaedic Foot & Ankle Society Research Grant

The Role of the Ankle Articular Surfaces in Controlling Joint Motion

This study consisted of two types of experiments, one with a dynamic loading sequence and the other quasi-
static. 1) To assess the contribution of the peri-ankle ligaments versus the articular surfaces to stabilizing the
ankle during walking, tensile behavior of the peri-ankle ligaments during a dynamic loading sequence
simulating normal stance phase was explored in a cadaver experiment. 2) To assess the capability of articular
surface geometry to control ankle motion during walking, the function of articular surface geometry in
stabilizing the ankle under weight-bearing conditions was investigated.

Role: Principal Investigator



