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Abstract 

Shape memory polymers are polymers that respond to an environmental stimuli and can 

recover to their original shape from a stable temporary shape. They have the ability to 

recover from large deformations due to a wide range of stimuli in general. The types of 

stimuli  range from electric, magnetic, pH, and temperature. In this thesis, the use of a 

bio-compatible and thermally responsive shape memory polymers in minimally invasive 

percutaneous spinal cord stimulation is investigated. This idea was originally conceived in 

detail by Dr. Vikas Srivastava and Dr. Albert Telfeian. This design increases coverage in 

the spinal column with the use of percutaneous leads that are smaller in diameter and 

requrie less invasive surgery. In our design, derived from the crosslinking between 

polymer chains, the properties of the shape memory polymer when coupled with the added 

stiffness of a super elastic metal alloy help bend various parts of the percutaneous leads. 

This design concept results in an increase in the dorsal region coverage of the spinal cord 

stimulus. 
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4 Conclusion and Future Works 

In this research project, use of shape memory polymers in minimally invasive percutaneous 

spinal cord stimulation is studied. A new design concept is optimized to allow 

incorporation of an optimum number of stimulus electrodes using minimally invasive 

surgical procedure. Given the increase in electrodes using percutaneous leads with the 

configuration calculated in this, our goal on increasing the number of electrodes has been 

achieved. The current configuration takes up almost all of the given space within the 14 

gauge needle, which leads to a the question of how small can the Ptlr core be so that a 

sufficient amount of current makes it to the electrodes. The current Ptlr core diameter is 

proprietary information that isn't released to the public, so this had to be calculated. It is 

theorized that the current Ptir core diameter used in practice is more for keeping the leads 

rigid enough that they don't bend when inserting them into the epidural space. This leads to 

the assumption that the diameter of the core can then be reduced further which also 

reduces the size of the SMP hinge that is used. That being said, further refinements can 

be made in regard to other biocompatible shape memory polymers that can be studied. For 

a more accurate representation of a Spinal Cord Stimulation design finite element modeling 

and simulations can be performed, taking into account 3 dimensional movement and 

actual scale. 
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