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Sterilization of a Medical Heating and Cooling Unit using Low Temperature 
Plasma   

Overview 
The Sorin 3T is a heating and cooling unit that was widely used, roughly 60% of all cardiac surgeries in the United States, to 
keep the organs and blood of patients thermally regulated who required open heart surgery. This device has been linked to the 
contaminating immunocompromised patients with a potentially death causing bacterium known as Non-tuberculosis 
Mycobacteria (NTM). This problem is to be solved using low temperature plasma as the sterilization source.  

Objectives 

The major objective is to develop  a prototype that is designed specifically for the Sorin 3T to sterilize the device. Sterilization 
is to be done using Low Temperature Plasma. The prototype should be easy to use and effective at killing NTM bacteria.  A 
reach objective is to actually be able to test this prototype on a bacterium similar to NTM to calculate it's effectiveness.  

Approach 
• Our approach to the problem was to create a plasma jet and further its reach by floating Cu wire in tubing 

• Customer needs were gathered by weekly meetings and emails with our sponsor 

• Concept generation was done while rapid prototyping, taking direction as we ran into issues. 

• Concept selection was based on feasibility with machine capability, time, cost, and priority in plasma generation 

• We performed a patent search for heater/cooling units, as well as plasma generation systems. Other systems on the 
market were also examined 

• During our visit with Dr. Myers, we learned more of the Sorin 3T and its current problems, given access to papers, 
presentation, and photography of the machine 

• Solidworks models were created in order to print adaptive parts to our plastic tubing to attach endoscope, to the jet, and to 

the plasma output 

• We created a prototype jet with multiple different ends for testing floating Cu wire configurations. 

• We were able to test the flexible tubing for plasma generation, as well as initial experimentation on bacterial cell cultures 

using plasma. 

• We saw that plasma can kill some E.coli and S. aureus bacteria cells. Using this data, we hope further experimentation 

can show death of NTM over a longer exposure time. 

Outcomes 

 
• The flexible tubing will help propagate the plasma further into the device than a stationary plasma jet. 

• The wires that are fixed on the flexible tubing shows a proof of concept that the device can be steered inside the Sorin 3T 

machine. 

• The 3D printed pieces can allow the user to mount an endoscope to visualize the inside of the tank. 

• The project showed that accessing the inside of the Sorin 3T is extremely difficult and could be impossible. 

 


