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Abstract
We designed  an orally consumable device that would allow for the 
untargeted sampling of the gut microbiome in a non-invasive, qualitative, 
and semi-quantitative manner. We developed an associated clinical 
methodology to analyze the binding capacity of our microbeads. 

Introduction
C18 Hydrophobic Reaction Principles
 Our microbeads contain C18 chains that induce hydrophobic reactions 
with small metabolites in the gut that possess hydrophobic domains, such 
as butyrate.

Size Based Exclusion Method
The silica coating of our microbeads contains pores of sizes of (0.1-1nm) 
to exclude larger molecules based on size.

Protective Enteric Coating 
Microbeads have a 55 Coated shell to protect them from the harsh 
environment of the stomach and control the release time of the 
microparticles. 

Recovery Method
Particles will have Maghemite (Fe+) Core that allows for magnetic 
separation from fecal contents

Methods | Design | Analysis

Results
Due to COVID-19 we were unable to perform our killer experiment, however the expected 
outcomes for our device go as follows:

• Our device will demonstrate its capability to bind to small metabolites in a qualitative and 
semi-quantitative manner.

• The buffer conditions will not affect the device's ability to detect metabolites fluctuation.
• The magnetic recovery of magnetic microparticles is expected to be greater than 95%.
• Our experiment will demonstrate the utility of the novel methodology we designed as an 

inexpensive and easily accessible alternative to traditional metabolomic approaches.
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Conclusion

After the research and manufacturing phases of development, our device 
must pass several pre-clinical and clinical trials before FDA approval for 
commercial use. These trials will establish the safety and efficiency of the 
device in an In Vivo animal model. Once FDA approved, we will be ready 
for the mass production and shipment of our device to begin the collection 
of metabolic profiles to add to current metabolite libraries and improve 
global understanding of the gut microbiome. In the future, we would like to 
compile and submit our data to the Human Microbiome Project (HMP) to 
aid in the diagnosis and treatment of human gut associated disorders. 
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