
Conclusion
● Developed a non-invasive device that can 

calculate percent oxygenation accurately using the 
Beer-Lambert law

● This device could be used in the future to achieve 
the original goal of measuring bilirubin levels

● Future directions involve making the experiments 
reproducible and accurate by changing how the 
LED fiber is placed on the finger and increasing 
the intensity of the LED
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Objective
Develop a device with the ability to non-invasively 

measure bilirubin levels accurately and reliably

Background
● Bilirubin is a substance that results from the body’s 

processing of old red blood cells 
● Hyperbilirubinemia occurs when there are 

excessive bilirubin levels and if left untreated can 
result in jaundice and kernicterus 

● Hyperbilirubinemia is most common in newborns 
● Current methods to detect bilirubin levels involve 

blood sample extraction which is invasive 

Methods

Figure 1. Device set-up

Figure 6. Cropped 
Green Signal

Equation 1. Beer-
Lambert’s Law

Equation 2. % Oxygenation Equation 

Figure 3. Device Setup Diagram

Figure 2. Fast-Fourier Transform

Figure 7. Cropped 
Red Signal

Figure 5. Denoised 
Red Signal

Figure 4.Denoised 
Green Signal
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