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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the application. Project 
objective and, technical abstract will be posted on the CSUPERB website only if project is funded. Non-technical abstract will be used for 
public information or program promotion, only if funded. Use only single-spaced text; and all abstracts are limited to one page total. See 
instructions for more information.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key milestones.)   
To design and develop a new wire/hypotube fatigue testing equipment that can be used for evaluating 
fatigue life of medical devices.  Engineering students will design the equipment, technicians will fabricate 
it, and the students will then use it for their Senior Project and M.S. thesis research.  

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
Several implantable medical devices use very thin wires or very small tubular products (hypotubing), 
examples being guidewires, vena cava filters, stents, and catherers, among others.  When implanted in the 
human body they are subjected to cyclic loading.  A stent, for example, is subjected to an average of 40 
million cycles per year.  The wires and tubes frequently have different chemical compositions and 
material treatments which can affect the fatigue life of these implanted components, even when the 
nominal composition is the same.  The environment in which fatigue tests are done is also important.  
Most current fatigue tests use standard specimens, with the testing being done in air.  In this project the 
PI, together with engineering students, will design and develop fatigue testing equipment that will be 
capable of: (a) using actual wire or hypotubing products used in medical devices, (b) having the 
flexibility to accommodate a variety of stresses, below the yield stress, so that even superelastic materials 
like Nitinol can be tested with the same equipment, (c) testing up to 10 specimens at the same time so that 
statistically valid results can be obtained, (d) testing the specimens in a liquid environment that is 
representative of biological environments, and (e) accommodating an imposed electrical current as an 
accelerating factor.  Upon completion of the design, construction and testing the apparatus, students will 
do their research using this equipment.  This will provide engineering students with exposure to testing 
materials for biological applications, and enhance SJSU’s research capabilities, thus making it more 
competitive when applying for external funding. 
EXECUTIVE SUMMARY: (State in layman's terms the application’s broad, long-term objectives and specific aims, making reference to the 
potential public benefits of the project for California.)         
When medical devices are implanted in the human body they see a unique environment that is not typical 
for engineered products.  They are subjected to repeated loading due not only to the nature of human 
activity, but also due to the fact that the cardiovascular system pulsates at an average rate of 72 beats per 
minute.  Cyclic loading can significantly reduce the service life of medical implants; this is called 
“fatigue”.  Another factor that can affect the service life is the chemistry of the human body with which 
implants come into contact.  Current fatigue test methods do not adequately address the unique needs of 
medical devices either because the environment is not accurately reproduced during the testing, or, the 
test methods are extremely expensive.  In this project engineering students will collaborate with the PI to 
design and develop a new fatigue test method and apparatus that can use actual wires and hypotubing that 
are used in medical devices.  Upon completion of the fabrication of the equipment the students will use it 
for their research.  The PI will use this as the basis for developing proposals for submission to the 
National Science Foundation.  It is also expected that several companies that design and manufacture 
medical devices will be interested in accessing this new testing capability.  This will result in California 
companies having access to improved testing capabilities for their medical devices.  Engineering students 
will also receive education and training on the application of engineering knowledge and skills towards 
improved design and construction of medical devices, especially implantables. 


