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a computer outside the MRI room. The device also 
provides a method for immobilizing the arm during 
the MRI to allow for minimal image artifact. 
Through research using the MR Compatible Hand 
Diagnostic Device, the changes in the brain over a 
rehabilitation period can be mapped to the 
increasing mobility of the hand. Advancement in 
this area of neurological rehabilitation research has 
the potential to reach the millions of people living 
with the effects of stroke. 

 SUMMARY OF IMPACT 
The design goal was to make a diagnostic tool for 
the hand that is fMRI compatible and universal to all 
stroke patients. The design process followed the 
Food and Drug Administration‟s (FDA) Quality 
System Requirements (QSR) by developing design 
inputs and outputs and validating that the design 
outputs adequately met the design requirements. 

The primary market for this device is neurological 
research institutions and research hospitals.  

 TECHNICAL DESCRIPTION 
Customer surveys were used to gather design input. 
An extensive concept testing and selection process 
was used to select the design of this device. The 
product was designed, prototyped and tested. It is 
shown in Figures 6.10 and 6.11. 

To optimize the device for manufacture, a cost 
model was generated which includes estimates for 
standard and custom components, processing, 
assembly, and overhead – yielding an approximate 
unit cost of $177. Based on the manufacturing cost of 
this device, the retail price is expected to be $1,400, 
which is reasonable for the market consumers at 
research hospitals and universities and other 
research institutions.  

 

 

  Fig. 6.11. MR Compatible Hand Diagnostic Device. 
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 TRANSFERRING WHEELCHAIR 
 Designer: Darron Anglin 

 Supervising professor:  James Abbas 
 Harrington Department of Bioengineering 

 Arizona State University 
 Tempe, AZ 85287 

 

 INTRODUCTION 
The objective of this biomedical device was to assist 
with the transfer of people from a wheelchair to a 
stationary object such as a bed.  This device is based 
on the design of the basic wheelchair and includes 
variations of that design in order to accomplish the 
purpose of the device. 

 SUMMARY OF IMPACT 
For many, the wheelchair transfer process is difficult 
and cumbersome, as well as painful. It affects those 
using a wheelchair and those assisting with this 
process. This new wheelchair design includes new 
features that will aid with the transfer process.  These 
include: 1) reclining seatback of chair; 2) extra 
supports for stability in the reclined position; and 3) 
sliding seat and seatback to facilitate moving from 
chair to object. 
  

 TECHNICAL DESCRIPTION 
This is a medical device design and thus would be 
under the jurisdiction of the Food and Drug 
Administration. Design and manufacture must meet 
quality standards of viability, safety, and effective 
design. The design controls consist of such areas as: 
design input, design output, design transfer, design 
verification, and validation, and the manufacturing 
processes. From these procedures the final product 
specifications have been established, and the final 
prototype has been created and tested. It is shown in 
Figure 6.12. 
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  Fig. 6.12. Wheelchair in Transferring Position. 



56  NSF 2006 Engineering Senior Design Projects to Aid Persons with Disabilities 

 

 HIP-KNEE MENTOR 
 Designer: Enrique Joel Garcia 
 Mentor: Ed Koeneman, KMI 

 Harrington Department of Bioengineering 
 Arizona State University 

 Tempe, AZ 8587 
  

 

 INTRODUCTION 
Many stroke survivors have a loss of some degree of 
motor control. If the lower extremities are affected, 
gait may be limited and the ability to perform 
routine tasks may be reduced.  There is a need for a 
device to help rehabilitate hip and knee movement. 

 SUMMARY OF IMPACT 
The device in development for this need is dubbed 
the Hip- Knee Mentor.  The purpose is to retrain the 
brain, through repetitive motion, to potentially 
establish new neural pathways in order to recover 
lost motor control in both the hip and knee. 

 TECHNICAL DESCRIPTION 
The Hip- Knee Mentor, shown in Figures 6.12 and 
6.13, was designed to help patients regain hip and 
knee motion.  Once the mentor is put around the 
waist, it uses force to move the patient's hip and 
knee.  The patient is expected to focus on the hip 
and knee movement, thus forcing the brain to 
associate the function with the movement of the hip 
and knee.  Such a device will be used for years on a 
daily basis for several hours a day.  In certain cases, 
the brain will not be able to relearn the motion, 
depending on the age of the patient, and the extent 
of brain damage. 

In the long term, the brain is expected to rewire 
neural pathways, thus creating new hip and knee 
flexion and extension functions.  It is not reasonable 
to assume that the patient will have the same hip 
and knee control that he or she had before the 
accident, but it is reasonable to expect that the 
patient will be able to move his or her hip and knee, 
which is more beneficial than not being able to move 
them at all. 

 

 

  Fig. 6.13. The Hip-Knee Mentor Fully Extended. 
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  Fig. 6.14. Hip-Knee Mentor Helps a Person Flex the Knee and Hip Joints. 



58  NSF 2006 Engineering Senior Design Projects to Aid Persons with Disabilities 

 

 




