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● Over 13M COVID-19 cases and 265K deaths in U.S.³
● Current Diagnostic Test Methods⁴

○ Polymerase Chain Reaction (PCR) Test : 
detects genetic material of the virus, RNA

■ Sensitive and accurate
■ Usually not usable at point-of-care (POC)
■ Can take a few hours to a few days to return results

○ Antigen Test: detects specific proteins
■ Inexpensive, POC, fast turnaround time (15-60 min)
■ Less sensitive and accurate

● Testing prevents spread of infection and helps with 
treatment⁵

Introduction & Motivation

Daily Trends in Number of COVID-19 Cases in 
the United States [2]



Solution: Bio-Layer Interferometry (BLI)
● Shift in interference pattern of white light measures thickness of 

biological layer on biosensor tip
● Advantages³

○ High throughput
○ Accurate and highly sensitive
○ Fully automated
○ Excellent candidate for POC testing

Approach

FDA Class I



Our Focus: Agitation and Temperature Control Components

Approach

Our team will:
● Design a prototype that is easily alterable to test various parameters 

including thermal conduction, fluid agitation, and temperature accuracy.
● Use multiple thermocouples to measure the temperature at various 

points on the block - determine sufficient time for liquid in vials to reach 
optimum temperature - use a feedback loop to control the heating 
elements output

● Analyze the time it takes for dye to sufficiently mix in the vials for 
agitation parameter

● Determine how accurately we can measure and maintain the 
temperature.



Design
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Design
Design Criteria

● Allowable temperature 
fluctuations

● Agitation motion to be no 
more than the difference of 
the ID of a vial and the 
diameter of the measuring 
probe

● Computer to allow for single 
interface to operate all 
parameters 

Acceptance Criteria
● Our group can successfully 

analyze the time it takes for 
dye to sufficiently mix in the 
vials for agitation parameter

● The plate can accurately 
measure and maintain the 
optimum temperature.



Future Goals
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