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Bladder failure is a widespread problem that drastically hinders the lifestyles of over 17 million1 adults in the United States alone.  The condition of an overactive bladder is both embarrassing and stressful for those afflicted and therefore a solution to this problem is greatly desired.  An analysis of bladder expansion must be a primary step in finding a solution to this inhibiting disease.  Currently no procedures exist that are capable of providing a full understanding of bladder failure.  However, a novel class of sensors based on ionic polymer transducers provides a means by which this investigation may take place.


Polymer sensors have four traits that make them appealing for examining deformations of the bladder.  Most importantly, ionic polymers have the ability to accurately sense small deformations such as those found in bladder expansion.  This acute sense of deformation is needed due to the gradual expansion of the bladder under normal circumstances.  A second characteristic that makes polymer sensors excel is their ability to maintain accuracy while remaining small in size.  With the use of small sensors, multiple sensors can be placed on the bladder simultaneously.  By using multiple sensors a better representation of bladder expansion can be obtained. Another trait that makes polymer sensors appealing for this work is their ability to recognize deformations in two directions.  This bi-directional attribute allows for the bladder to be analyzed while it is expanding and reducing in size. Furthermore, ionic polymer transducers are comprised off inert biocompatible materials that can be easily implanted on living tissues.

The objective of this research was to analyze a prototype of a bladder while it expanded and contracted.  A spherical balloon was filled with water to model the bladder system.  Four sensors were placed opposite from each other along the hemisphere of the balloon.  Voltage from the sensors was recorded as the balloon was filled in increments of 5mL of water starting from a constant initial volume.  The balloon was then decreased back to it’s initial capacity also with increments of 5mL.  The average voltage versus volume plot for the gathered data is shown in Figure 1. 
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Figure 1.  Average voltage versus volume for nine trials of increasing volume with increments of 5mL.

 
A linear correlation can clearly be seen between the voltage from the sensors and the volume of liquid in the balloon.  This analysis using ionic polymer sensors provides promising results toward developing a novel sensor that will enable the investigation of the biomechanics related to bladder failure.
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