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Novel Device would Deliver Oxygen Intravenously 
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During health, oxygen is available in abundance; however, COVID-19 and 

many other forms of critical illness can damage the lungs and compromise systemic 

oxygen delivery. 

In a recent study, researchers developed an experimental device to help 

patients experiencing refractory hypoxemia. The experimental study findings were 

published in the journal Proceedings of the National Academy of Sciences on March 

21, 2022. 

Current treatment involves the use of an extracorporeal membrane 

oxygenation (ECMO) machine or ventilator support for critically ill patients. 

However, this often involves the risk of infection, device failure and even lung 

damage. Therefore Dr Ashwin Kumar Vutha and his team developed a new machine 

that can add oxygen directly to blood while it is still inside the patient. 

They demonstrated that by co-infusing oxygen gas and a liquid solution 

through a series of sequential nozzles of decreasing size they could create bubbles 

of oxygen that are smaller than a single red blood cell on-demand and in real-time. 

They noted that these bubbles were membrane" similar to that in every other 

cell in the body will 

Prevents them from merging with other bubbles to create larger ones, 

Provides a path for oxygen to diffuse out and into the blood, and 

Minimizes the likelihood of material-related toxicities. 

The researchers tested their machine on human donor blood and in rats and 

found it passed as a proof of concept. In human blood, their machine could increase 

blood oxygen saturation from 15% to over 95% within seconds to minutes. And they 

increased saturation from 20% to 50% inside of rats. 

The authors concluded, "In conclusion, we have shown that clinically 

important volumes of oxygen gas (∼20% of baseline VO2) can be delivered 



intravenously in real-time by on-demand encapsulation within LOMs. It is clear that 

microbubbles are able to traverse the lung without causing obstruction and provide 

arterial oxygenation. We believe that the aforementioned effects would be 

particularly helpful in providing long-term oxygen support to patients with 

refractory hypoxic respiratory failure." 
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