
▪ Current methods of studying cancer cells 
fail to simulate conditions in human 
bodies. Results are poorly translated to 
humans.

▪ The amount of oxygen is probably the 
most important factor when it comes to 
regulating the tumor-microenvironment.

▪ Controlling/Monitoring the oxygen levels 
precisely is one of the most important 

factors in simulating conditions in the 
human body. In order to do so, a sensor 
that can sense the amounts of oxygen 
and express that amount is needed. 

▪ Our goal is to build a sensor that can 
accurately convey the amount of oxygen 
in a confined area by using oxygen 

insensitive fluorophores and oxygen 
sensitive luminophores, and find the 
sensor response time of the sensor: the 
delay in sensing the levels of oxygen.  
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Making PDMS with the sensor particle
▪ PDMS (polydimethylsiloxane) is a biocompatible, clear, gel-like substance that can be 

cured (heated) to turn the gel into a solid form
▪ Mix the prepolymer and curing agent together in a 10:1 ratio. Place in Thinky machine
▪ Put sensor particles in the PDMS, mix/stir gently. Place in Thinky machine again. 
Spin coating sensor particle with PDMS
▪ Place a coverslip in the spin coater machine. 
▪ Place a drop of the sensor particle with PDMS in the center of the coverslip.
▪ Start the spin coating process.
Image acquisition and analysis
▪ Observe the coverslips under the microscope using an inverted fluorescent microscope.
▪ Analyze the images on the computer using MATLAB after exposing it to Cal 0 water 

(water with no oxygen, simulating hypoxic conditions) and regular water (serving as the 
control). 

▪ Uniform distribution of sensor particles. Look for microparticle that distributes better. Increase 

sensor particle to PDMS ratio.

▪ Localization of testing on the coverslip. 

▪ Determining size differences between the sensor particles.

▪ Simulate human body environments better.
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▪ In the graph on the top, it looked like the 
sensor response time is around 2 
minutes. 

▪ In the graph on the bottom, the sensor 
response time seems to be around 20 
minutes, since it reaches a plateau. A little 
longer than the expected 10-15 minutes, 
Areas to improve: repeat the experiment 
for a longer period of time, or optimizing 
our procedures so that the Cal 0 water 
stays 0% oxygen until the end.
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Figure 2, 3, & 4: (from left to right) Thinky Machine, Spin Coating Machine, and Fluorescent Microscope

Figure 7 & 8: (top to 

bottom) Relationship 

between Fluorescent Ratio 

and Time (unfocused & 

focused, respectively)

Figure 1: Sensor Response Time

Figure 5 & 6: (left to right) Nile Blue Chloride in regular water and 

Ruthenium Complex in Cal 0 water


