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10/1/87 to 9/30/93

   Title: An Intervention for Individuals  with Neuropathic Feet



   Type of Grant: NIH SBIR Phase II Proposal 2 R44 DK 4951-02A

   Funds: $ 705,112  (2 years):  $457,094 (10/98-10/99) ; $248,018 (10/99 to 10/2000)

   Total Period of Research (inclusive):  from 10/98 to 10/2000

   Funding Source: NIH, Dept of Health and Human Services, (SIRB)

   Role in the project: Local (Site) Principle Investigator

This project was a two-year plan to test the efficacy of a device that simulates the protective sensation lost to neuropathy.  The Neuropathic Foot Protection System (NFPS) is a portable, sensory feedback system designed to aid in the prevention of diabetic foot ulcers.  Elevated foot pressure, in the presence of neuropathy, is a known component cause of 84% of diabetic lower extremity amputations.  The NFPS increases user awareness of peak foot pressures generated during walking and may interrupt the pathway to ulcer formation.  In this project 80 neuropathic subjects were tested monthly using F-Scan collection system. Patients diagnosed with distal neuropathy participated in year long clinical trial.  The capacity and degree to which NFPS users learn protective motor skills was determined by tracking changes in plantar pressure distribution, compliance and learning, and changes in foot status. 

Project Title: Gait Mechanics of the Partial Foot Amputee 

Type of Grant: VA Central Office Grant #861



Funds: $ 656,087 (3 years)  

Total Period of Research (inclusive) from 7/1/96 to 6/30/99

Funding Source: Rehabilitation Research & Development  

Role in the project: Co-Principle Investigator

This project sought a clear definition of the motion, forces, pressure and muscle action experienced by various levels of partial foot amputees during level walking.  The research focused on providing criteria for prosthetic management which advance functional efficiency of the amputee.  Within the overall goal of defining the gait biomechanics of selected subjects there were several specific objectives.  These included quantifying the residual limb’s local pressure patterns, defining the effects of the contralateral limb of altered weight transfer, determining the relative muscle strength and quantifying the gait characteristics of the current prosthetic devices available. 

Project Title: Prosthetic Design for the Dysvascular Below-Knee Amputee

Type of Grant: VA Grant #: V600P-4878-93 (VA CO Grant #735)


Funds: $556,172 (3 years)   

Total Period of Research (inclusive): 7/1/93 to 6/30/96

Funding Source: Rehabilitation Research & Development  

Role in the project: Co-Principle Investigator

The objectives of this project were: a) to accurately define the strength patterns of key muscles groups of the residual and contralateral limb of dysvascular individuals with a below-knee amputation and correlate these values with their walking ability; b) to define quantitatively , muscle and motion patterns of those wearing dynamic prosthetic feet;  c) to define by quantitative gait analysis the normal and prosthetic patterns of tibial progression about the double foci of heel and ankle rotation;  d) to integrate these data to create guidelines for an optimum prosthetic foot to facilitate walking; e) to assist industrial development of an optimal prosthetic foot for the patient with dysvascular disease.  The objectives of the project were met as follows; a) The relationship between strength and walking ability was determined, b) effective tests for evaluating strength were developed, c) Muscle and motion patterns were identified, d) Patterns of tibial progression were defined, e) Guidelines for optimal prosthetic foot were proposed.  Other areas requiring further exploration remain.  Industrial development of an optimal prosthetic foot and ankle design to achieve early foot-flat and improved heel rocker may not fully address the problem of increased hip and knee extensor EMG action.  Further measures may be necessary to lower the energy cost during weight acceptance.  

Project Title: Efficiency of Dynamic Elastic Response Prosthetic Feet 

Type of Grant: VA Grant #V600P-4176-91 (VA CO Grant #517)


Funds: $490,272 (3 years) 

Total Period of Research (inclusive):  3/15/89 to 9/1/92

Funding Source: Rehabilitation Research & Development  

Role in the project: Co-Investigator

The objectives of this project were to compare the efficiency and gait mechanics of four dynamic elastic response prosthetic foot designs to that of the SACH foot, and to evaluate the relative effectiveness of these prosthetic feet for the dysvascular and traumatic amputee.  The finding that all five foot designs necessitated significantly more hip and knee extensor muscular effort by physically able traumatic amputees than used in normal walking as well as the finding of a corresponding increase in energy cost formed the basis for the proposal which followed, “Prosthetic Design for the Dysvascular Below-Knee Amputee”.  Analysis of amputee data suggested that the cause of this excessive loading response effort was the mechanics of the heel of the prosthetic foot. 

   Title: Insole Segmented Foot Pressure Measurement System
   Type of Grant: VA Grant #V600P-4550-91  (VA Central Office Grant #608)


   Funds: $364,670 
(2 years): 165,795
4/1/91 to 3/31/92

    198,875
4/1/92 to 3/31/93


 
   Period of Research (inclusive): 4/1/91 to 3/31/93

   Funding Source: Rehabilitation Research & Development

   Role in the project: Co‑Investigator

   The overall goal of this project was the development of an economical, thin, flexible but firm force

   sensing array that can eventually be used in a conventional shoe for gait analysis.  The project

   involved a subcontract with the developer, Bonniville Scientific and with Rancho Los Amigos

   Medical Center Pathokinesiology Service, who conducted prototype testing of the demonstration 

   devices.  The goal was to investigate all critical factors involved in the adaptation of their tactile

   sensor technology for clinical force sensing applications and a demonstration of the feasibility of a 

   high resolution, high speed, foot-force measuring device.  The testing was conducted on normal 

   volunteers and involved the simultaneous recording of body weight forces from the prototype 

   footswitch developed by Bonniville and the force plate system at the Rancho Gait Lab.

  Title: Evaluation of the APL Dankmeyer Above Elbow Electric Powered Prosthesis

  Funds: Approx $3,340 (Prosthetic cost only)

  Period of Research (inclusive): 7/1/89 to 6/31/90.


  Funding Source: Rehabilitation Research & Development Evaluation Unit, Baltimore


  Role in the project:  Participating Investigator


  The objective of this project was to evaluate the APL Dankmeyer Prosthesis developed under funding 

  from the Veterans Affairs, Rehabilitation R&D and developed through a collaboration between 

  Dankmeyer Inc, Baltimore Maryland, and Johns Hopkins Physics Laboratory.  The unique feature of 

  the prosthetic elbow was proportional control for both forearm position and terminal device while 

  being body and cable initiated.  The focus was to compare via questionnaire existing products with 

  regard to function, cosmesis, comfort, and durability.  Data instruments were completed both a pre and 

  post scaled response to select questions.  The application of the specific APL/Dankmeyer elbow unit 

  and control device was the only change introduced over the subjects previous prescription.  Each of 11

  subjects served as his or her own control.  Data instruments were collected prior to the fitting, 

  following 30 days of consecutive wear, an interim period of 6 months, and a final period of 1 year.  

  The Participating Investigator completed instruments by interview from the therapist, prosthetist, and 

  patient.
  Title: Pathokinesiology Services at Rancho Los Amigos Medical Center to VA Medical Center, 

Long Beach

  Type of Grant: VA Grant #V600P-4647-92 



  Funds: $41,000 per anum

  Total Period of Research (inclusive):  10/1/87 to 9/30/93

  Funding Source: Special Team for Amputations, Mobility, and Prosthetics-Orthotics

  Role in the project: Co-Investigator (Research Liaison)

  The purpose of the gait studies supported by the STAMP Program was to conduct pilot investigations

  which either answered limited research questions or clarified the appropriate directions for developing

  a major proposal.  Projects included assessment of the significance of narrow medial/lateral sockets 

  and the impact of alignment for below knee prostheses.  Selected spinal cord injury patients were 

  studied. Analysis of flexible elastic prosthetic feet on selected amputees later progressed into a series of

  major grants from Rehab R&D.

