
Clever Chemistry from JDRF-Funded 
Researchers—Liquid Glucagon
In T1D, synthetic liquid forms of the hormone insulin are 
used via injection or pump to lower blood glucose and 
prevent hyperglycemia (high blood glucose). The naturally 
occurring hormone glucagon responds to hypoglycemia 
(very low blood glucose) by raising the amount of glucose 
in the blood. In T1D, the regulation of both insulin and 
glucagon is impaired. Previous studies have shown the 
benefit of adding glucagon to T1D treatment. However, the 
currently available forms of glucagon present challenges 
because they are manufactured in dry form, not liquid.

JDRF-funded researchers at Oregon Health & Science 
University (OHSU) and Legacy Health developed a stable 
formulation of liquid glucagon. Their work was presented 
at the 72nd Scientific Sessions of the American Diabetes 
Association in June. The obstacle that the researchers faced 
was one of chemistry. Glucagon is an unstable substance 
that can only maintain its function for a short period of time 
after being dissolved in liquid.

The OHSU researchers found that raising the pH of 
glucagon—making it more alkaline—enabled the hormone 
to maintain a stable liquid form. This new form of glucagon 
could be used to improve T1D treatment, including 
delivering it in standard insulin pumps. The liquid glucagon 
could also be used to advance the development of 
bihormonal (delivering both insulin and glucagon) artificial 
pancreas systems. Additional studies are necessary for the 
formulation before seeking approval from the U.S. Food and 
Drug Administration. However, this discovery is a major step 
forward in improving T1D treatment.

Real-World Triumphs: Progress in 
Testing Artificial Pancreas Systems
Artificial pancreas systems require a continuous glucose 
monitor, an insulin pump, and a software component that 
automatically regulates insulin delivery in response to blood 
glucose levels. The JDRF Artificial Pancreas Project supports 
research to advance the science of these systems.

At the 72nd Scientific Sessions of the American Diabetes 
Association in June, the results of two JDRF-funded pilot 
trials in human subjects with T1D demonstrated significant 
progress in the development of safe and effective artificial 
pancreas systems. One study represented, for the first 
time, the feasibility of a wearable artificial pancreas in 
a “real-world” setting. A second study showed that a 
hypoglycemia-hyperglycemia minimizer (HHM) system 
could predict changes in blood glucose levels and adjust 
insulin accordingly.

In the first study, two participants with T1D wore the 
closed-loop system outside of a hospital for 18 hours. They 
ate dinner, stayed overnight at a hotel, had breakfast, and 
took a walk around town. One participant stayed in normal 
blood-glucose range for the entire time. The other subject 
remained within range 78 percent of the time. In the second 
study, 13 participants wore the HHM system for about 
24 hours. The system was able to predict blood glucose 
fluctuations and respond by adjusting insulin delivery. No 
adverse events occurred in any of the subjects. The results 
of these JDRF-supported studies represent important 
progress in delivering a functional artificial pancreas to 
people living with T1D.

COOL  
Research  
News  

Whether you are newly diagnosed or have been living with type 1 diabetes (T1D) for 
a long time, JDRF is committed to improving the lives of all people affected by the 
disease. We aim to accelerate the progress of research to provide better treatments, 

prevention, and ultimately a cure for T1D. We hope that you will enjoy reading about two exciting 
areas of research that have the potential to bring us closer to our goal.

To find out more about T1D research, or how to get involved  
with JDRF in your community, visit www.jdrf.org.
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