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Sarah Beth Cain was born in Nashville, TN and grew up in the 
nearby city of Franklin.  After graduating from UT Knoxville, she 
worked as the Donations Coordinator for the Transitional 
Housing Program at the YWCA Knoxville and volunteered with 
the Victim’s Advocacy Program to support outreach to the 
Hispanic Community. In May 2011, she moved to Montejaque, a 
small town in the Málaga Province of Spain, to work in a small 
restaurant/hotel.  After returning to Tennessee, Sarah Beth 
taught pre-school and worked as a nanny and then decided to 
return to school to pursue a degree in chemical engineering.  
Sarah Beth works as an interpreter, volunteers as a Court 
Appointed Special Advocate and serves on a fundraising 
committee for a local nonprofit. 

Sarah Beth earned a bachelor’s degree in Spanish Language with 
a concentration in Hispanic Culture from the University of 
Tennessee Knoxville in 2010 and continued her studies of 
Spanish in  El Programa Internacional de Estudios de Español in 
Ronda Spain.  She earned a bachelor’s degree in Chemical 
Engineering with a concentration in Biomolecular Engineering 
from Tennessee Technological University in May 2017 and 
transitioned into TTU’s master’s program in chemical 
engineering that fall.  She will graduate from TTU with her 
master’s degree in Chemical Engineering in December 2019.   
    

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ABSTRACT FIELD OF STUDY 

THESIS TOPIC 

EXAMINING COMMITTEE 

Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-
PAGE) is a technique used for the separation of the components of 
complex protein mixtures by molecular weight. The acrylamide 
monomer is attractive for producing these gels because it will not 
bind to the proteins, but it is also known to be a potent neurotoxin.  
It is therefore of interest to develop techniques for working with 
polyacrylamide gels that reduce exposure to the acrylamide 
monomer.   

Hydrogels composed of 6% and 9% acrylamide were produced with 
varied concentrations of SDS, ranging from 5% to 15%, and the 
polymerization time and physical orientation of the gels during 
formation were systematically varied for several gel compositions.  
Some of these gels were subject to an electric field to remove the 
SDS micelles and others were evaluated directly as nanocomposite 
gels.  For this research quantitative data is presented that was 
obtained through electrophoretic protein separations and 
qualitative observations are made on the behavior of the gel, the 
embedded SDS micelles and the protein sample before and after 
electrophoresis.  

Analysis of the resolution and migration of proteins indicate that a 
gel’s performance as a separation medium is influenced by the angle 
of polymerization.  An increase in the time of polymerization also 
showed a consistent positive correlation with an increase in protein 
resolution.  Furthermore, crystallization behavior of the SDS 
particles indicates a change in gel structure that is influenced by the 
physical orientation of the gel during polymerization.   

This work has identified a set of conditions under which all of the 
protein sizes in a known sample were resolved using only 6% 
acrylamide.  Through this work, a new set of conditions for the 
production of acrylamide gels has been established which can guide 
future efforts to continue to minimize the risks posed by the 
acrylamide monomer by decreasing the amount needed to produce 
gels that are effective as separation media.   
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