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Abstract 

  

 

Continuous and long-term power supply generated directly from biological organisms 
could have great impact for nano, micro to macro systems.  In futuristic applications, 
for example, diagnosing medical problems and delivering drugs from inside the body 
has been a dream of doctors since Isaac Asimov's 1966 science fiction classic 
``Fantastic Voyage,'' in which a group of doctors were miniaturized and injected into 
a patient to remove a blood clot.  Doctors can't be shrunk, but any future engineering 
device that resembles the “fantastic voyage” will requires power supply.  In 
large-scale system applications, implantable medical devices such as spinal cord 
stimulator and drug delivery devices used in spinal drug infusion therapy for pain 
relief applications also require power.  Micro power generation is an important 
element for small-scale systems and two types of power systems will be discussed in 
this talk: disposable micro batteries and microbial fuel cells.  The motivation of the 
microbial fuel cells came from the observation of the energy cycle from “nature” - 
energy in the form of light coming from sun assists the photosynthesis process in 
green plants that convert carbon dioxide and water into glucose.  Animals take green 
plant as the food for glucose support and in the aerobic respiration process, convert 
glucose and oxygen into carbon dioxide, water and ATP (adenosine triphospate).  We 
propose to extract energy from these energy translation processes by building up 
artificial fuel cells to interact with living bacteria for engineering applications, such as 
to power nano or micro devices.   
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