
	  

	  

BIOFUEL CELLS FOR PORTABLE AND IMPLANTABLE DEVICES  
Sean Jones (Bruce Gale) 

Department of Mechanical Engineering 
 
Biofuel cells carry the potential to have a wide impact on society as they can 
decrease the dependence on non-renewable, environmentally unfriendly fuels and 
batteries.  The attraction of using an enzymatic biofuel cell arises from its ability 
to generate power using renewable fuels and to harvest energy from biological 
fluid.  One of the main objectives of this project was to bring a contact lens-based 
enzymatic biofuel cells closer to being a viable source of power for portable and 
implantable devices.  
  
Working alongside PhD student Russ Reid, I tested a first-generation contact lens 
biofuel cell in artificial tear solution on a PDMS eye at 35¡C, which replicated 
ideal body conditions.  We then implemented a new fabrication process to create 
the second-generation contact lens that included a flexible, high surface area, 
carbon paste electrode that could be molded into the contact lens surface.   
In order to fabricate the lens in a way to allow greater development of the 
electrode, we used a custom 3D-printed mold, UV-curable PDMS, UV light, and 
a spinner.  The carbon paste electrode required many iterations varying the 
amount of graphite, PDMS, and mineral oil to be optimized.  We then connected 
wires to the contact lens electrodes using silver epoxy, immobilized enzymes on 
the electrodes, and began running experiments on the contact lens biofuel cells. 
It was found with the first-generation contact lens that the device produced 61.3 
microamps per cm2 of electrode area and 8.01 microwatts per cm2.  This is 
enough power required for a small device such a glucose sensor; unfortunately it 
would need more voltage to actually work.  Two ideas to overcome this include 
using multiple electrodes in a series formation to increase voltage, or using a boost 
converter.  More tests still need to be performed to see the overall improvement 
of the second generation lens. 



	  

	  

 

 
   

	  
 


