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Objectives/Goals Abstract
Conventional ball-and-socket hip prostheses suffer from challenges
requiring surgical revision, material wear, and bio-contamination froen ' Bading to bone loss

modeled mathematically, and tested in alaboratory framewor

The first objective of the study isto analyze and vali thei

patent-pending hip prosthesis design employing a gi [

determine load-carrying capacity and predict durability uk
Methods/M aterials

The investigation, modeling and analysis and validatig

transformations and Quaternion approaches.
Results

Adding not just one but two rotational bearingg :

degree of rotational freedom enabling a gredde ra The extrarotation comesinto play when

the U-joint nears a position when xes lose their linear independence - a condition

termed gimbal lock in the mathematlcs
Conclusions/Discussion

The ability of the U-joint prosQess othly and safely with adequate range of motion, last

infection of the joint, and not be gishgal®s ential improvement over existing prostheses and
worthy of future study and clink ¥ation. The durable design may find applications to other
joints of the body, including #

ous year's reﬁearch that investigated a new hip prosthesis design using a
Unlversall | t, thisyear's study analyzed (Eulerian Angle transformations and Quaternion
approaches) h ew hip prosthesis design

Help Received \/
| received verification of the unique prosthesis design from Dr. Rama Chandran, an orthopedic surgeon.
My father helped supply tools and guidance in building the test frame for a part of the study.
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