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Building an artifi cial pancreas 
U, Mayo Clinic working to develop a revolutionary treatment

Diabetes never takes a break. 

For people living with type 1 diabetes, the task of monitoring blood glucose levels and administering 
insulin is always at the forefront of their minds. It’s something they must do multiple times a day, 
every day. 

But University of Minnesota and Mayo Clinic scientists are working together to build an artifi cial 
pancreas that would eliminate this burden.

As part of this work, the University’s Steven Koester, Ph.D., an electrical engineer, is designing a more 
accurate and reliable continuous glucose sensor that would make the artifi cial pancreas a better 
treatment option. 

Tackling the sensor problem
For the last fi ve years, Mayo Clinic researchers, 
Yogish Kudva, M.B.B.S., and Ananda Basu, M.B.B.S., 
M.D., have been developing an artifi cial pancreas 
for treating type 1 diabetes. 

Here’s how it works: The artifi cial pancreas 
consists of a continuous glucose sensor, insulin 
pump, and a computer algorithm that controls 
the insulin delivery—accessed by a laptop or 
hand-held device. The sensor and insulin pump 
are placed at two separate sites under the skin 
on the abdomen. The sensor records the glucose 
data, the computer algorithm calculates how much 
insulin a patient needs (and when), and the insulin 
pump then delivers insulin beneath the skin.
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University Professor Steven Koester, Ph.D., is working 
on developing an advanced continuous glucose sensor.
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To date, teams engaged in artificial pancreas 
research have relied on commercial glucose 
sensors for this device, but those sensors have 
many limitations. 

One major drawback is that the commercial 
sensor provides data about glucose levels in 
tissue, but not in blood. “If there is a delay in 
what happens in blood verses tissue, the data 
becomes less reliable,” says Kudva. 

The sensor’s location on the body also must be 
changed every three to seven days—a nuisance 
that could inhibit use by patients. In addition, the 
commercial sensor is also about the size of two 
postage stamps. If it were even smaller, Kudva 
says, more people may be willing to wear it.

Other shortcomings: “The [sensor’s] lifetime is 
relatively short,” Koester says. “A new sensor 
is needed every three to seven days.” And the 
sensor’s wires stick out of the patient’s body.

Koester hopes his new sensor will provide better 
usability and data for the artificial pancreas. 
“The Achilles’ heel is the sensor—it could be 
done better,” he says.

The U’s new sensor
To improve upon the current technology, Koester 
is testing a material called graphene that would 
be placed under the skin. “It’s a two-dimensional 
piece of carbon that’s one atom thick,” he explains. 

He also is working on attaching receptors to the 
graphene sensor so that it can detect glucose. 
The sensor then wirelessly sends the data to the 
device’s computer, which tells the insulin pump 
what to do. 

The wireless graphene sensor is much smaller 
than the current commercial sensor—about the 
size of a grain of sea salt. Because of the small 
size and lack of wires, Koester says, it could be 
put in more inconspicuous places.

“It’s a new way of doing sensing,” he says. “You 
could get a better glucose reading.”

Gathering more accurate glucose data would 
help patients who are living with diabetes, 
Kudva says. “If we get a more reliable signal, 
then we can fine-tune the insulin better.”

Philanthropic support needed
This collaboration was made possible by a 
$500,000 grant from the Decade of Discovery—a 
statewide initiative of the Minnesota Partnership 
for Biotechnology and Medical Genomics, a 
collaboration of the University, Mayo Clinic, and 
the state of Minnesota. But that funding will 
soon run out.

Mayo Clinic will be conducting human testing 
of the artificial pancreas with the commercial 
sensor. But more funding is needed to further 
develop the University’s new graphene sensor 
before it can be tested in clinical trials. 

Both Kudva and Koester agree that philanthropy 
could play a big role in advancing this work. 
“To make an impact quickly, it could be 
tremendous to have additional funds to develop 
the technology,” Koester says. “It’s one of these 
potential game changers.”

The goal is to get the graphene sensor to market as  
soon as possible, Kudva says, adding, “Philanthropy 
will definitely enable us to go faster and further.”

Artificial pancreas  (continued from cover) 

“It’s a 
new way 
of doing 
sensing. 
You could 
get a better 
glucose 
reading.”
Steven Koester, Ph.D. 

Sutherland wins international award
University of Minnesota transplant surgeon David Sutherland, M.D., Ph.D., received the 2012 Medawar 
Prize in July at the 24th International Congress of the Transplantation Society in Berlin, Germany. The 
award is considered the world’s highest recognition for contributions to the field of transplantation. 

Sutherland, a professor of surgery and director of the University’s Schulze Diabetes Institute, performed 
the world’s first living-donor partial pancreas transplant at the University of Minnesota in 1979.
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Rudy and Kathryn Dankwort 
Submitted photo 

It wasn’t love at first sight when Rudy Dankwort 
met his future wife, Kathryn. She was 7 and he 
was a teen. Kathryn was his best friend’s little 
sister. But the two fell in love 11 years later and 
married, beginning a 37-year union that lasted 
until her death in 2009. 

Although Kathryn Dankwort died shortly a�er 
being diagnosed with esophageal cancer, she had 
endured type 1 diabetes since she was 12 years old. 

When her kidneys failed in 1997, Kathryn began 
hemodialysis and then peritoneal dialysis, 
which pumped four to five gallons of fluid a day 
through a surgical tube in her stomach. Rudy 
saw his wife’s struggles and wanted a better life 
for her. He became determined to donate one of 
his kidneys to Kathryn. “Chances of success are 
much better with a living-donor kidney,” he says. 

The couple researched various transplant 
programs. “We had four choices,” says the 
Arizona native, “and we picked the University of 
Minnesota Medical Center, Fairview. They did 
everything right … for us.” 

Dankwort remembers arriving in snowy 
Minneapolis and being thrilled to meet David 
Sutherland, M.D., Ph.D., former director of the 
pancreas and kidney transplant program at  
the University. Sutherland is famous for 

performing the world’s first living-donor partial 
pancreas transplant at the University—one of the 
school’s many world firsts. 

While many people called Dankwort’s gi� of his 
kidney unselfish, he doesn’t look at it that way: 
“That was the most selfish thing I ever did in my 
life. What was important to me was [Kathryn]. 
She meant everything to me.”

That transplant, which Dankwort calls a 
“complete success,” plus a follow-up pancreas 
transplant at the University a year later, gave 
Kathryn eight years of a healthful life, plus 
freedom from diabetes, until her body rejected 
the pancreas in 2007. A second pancreas 
transplant wasn’t as successful, although it  
meant that she only needed to supplement with 
insulin injections—averting the need for the 
resumption of a harsh dialysis regimen.

Today, Rudy Dankwort is a generous supporter 
of the University’s diabetes research and 
transplant programs.

He has made planned and current-use gi�s: 
An IRA bequest gi� of $600,000 supports 
the Jeffrey Dobbs–David Sutherland Diabetes 
Research Chair, and this year, he also directed 
the annual distributions from his IRA support 
the University’s immunology research  
in diabetes.

Dankwort jokes that over the years he and 
Kathryn were “pretty parsimonious,” but that 
now, “I’m free to spend [money] more generously.”

He says he’s glad to share it with others. “I am 
very thankful,” Dankwort says, “and I’m showing 
it in my financial donations.” —Karin Miller

To support diabetes research at the University 
of Minnesota, contact Jean Gorell at  
612-625-0497 or j.gorell@mmf.umn.edu.

“I am very 
thankful, 
and I’m 
showing 
it in my 
financial 
donations.”
Rudy Dankwort 

Gi�s of gratitude honor late wife 
Husband’s current and planned gi�s support U diabetes research
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Your annual gi¦s supporting diabetes research 
at the University of Minnesota have a real impact 
on treatments for patients living with the disease. 
Did you know that you can leave a legacy that will 
make a difference a¦er your lifetime?  

When you include a gi¦ in your estate plans to 
support the University’s diabetes research, you 
provide critical future funding to internationally 
renowned scientists working to solve the 
complexities of type 1 and 2 diabetes.

Ways to give
You can support a diabetes research fund 
or project through the Minnesota Medical 
Foundation by:

•	 Leaving	a	specified	dollar	amount	or	a	percentage	
of your estate in your will or living trust.

•	 Naming	the	Minnesota	Medical	Foundation	as	
a	beneficiary	of	your	retirement	plan.

•	 Naming	the	Minnesota	Medical	Foundation	as	
a	beneficiary	of	a	life	insurance	policy.

Benefits 
•	 Gifts	from	your	estate	will	not	affect	your	

current income. 

•	 You	maintain	control	of	your	assets	and	can	
modify your plans if your circumstances change.  

•	 There	may	also	be	significant	tax	benefits	for	
your estate and your heirs.

Have you already included a gi¦ to us in your 
estate	or	financial	plans?	Please	let	us	know,	so	
that we can ensure your future gi¦ is directed 
to the programs you wish to support. You can 
share your gi¦ intentions with us and still remain 
anonymous.

To discuss the many ways that you  
can leave a legacy, please contact  
Jean Gorell at 612-625-0497 or  
j.gorell@mmf.umn.edu.

Leave a 
legacy 
of hope




