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Medicine + engineering 
U professor creates a patch to help repair damage done by disease 

Stem cell therapy has been a hot topic in cardiovascular sciences for more than a decade. The theory 
is that if doctors can successfully introduce stem cells—unspecialized cells that have the remarkable 
ability to become different types of specialized cells as they grow—to areas of heart muscle that have 
been injured during a heart attack, the damage could be repaired. 

But scientists have been stymied by how to successfully deliver “treatment” cells into a high-pressure, 
high-blood flow organ such as the heart. 

In clinical trials so far, the main two methods of delivering stem cells into the heart have been 
through an injection or catheter into the myocardium, the muscular wall of the heart, explains 
Jianyi Zhang, M.D., Ph.D., 
director of the University 
of Minnesota’s Laboratory 
of Cardiac Energetics and 
Cellular Therapy for Heart 
Failure, which is funded by the 
National Institutes of Health. 
“The problem,” he says, “is that 
when we test the engraftment 
rate four weeks after delivering 
the stem cells, we find that 
more than 99 percent of the 
stem cells are gone.”

A problem indeed. Carried 
away by the high rate of blood 
flow traveling through the heart, 
the stem cells don’t have a 
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A “fibrin patch” made in the lab of Jianyi Zhang, M.D., Ph.D., may help improve 
the effectiveness of stem cell therapies for the heart. 
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chance to do their job, which is to regenerate 
healthy heart muscle cells. And so began Zhang’s 
quest for a new delivery vehicle—to get into the 
pericardial sac, a sac that surrounds the heart 
and roots of the great blood vessels—to not just 

get the stem cells into place, but to keep 
them there long enough to engraft onto 

the heart muscle.

Medicine meets 
engineering
Zhang, who is a professor of 
both medicine and biomedical 
engineering as well as a member 

of the Lillehei Heart Institute, 
has long been fascinated by the 

connection between the two sciences.

“My dream, why I pursued biomedical 
engineering,” he says, “is because engineers 

drive so much innovation. When they work 
together with medical doctors, we find so many 
more efficient ways to bring medical science 
discoveries to benefit patients.”

That special affinity for engineering fueled his 
decade-long project that’s resulted in what 
Zhang calls the “fibrin patch,” for which the 
University received a patent in 2012.

A bandage for the heart
Zhang’s patch is created by injecting two 
different fluids into the pericardial sac at the 
site of injury in the heart, one carrying vascular 
cells derived from stem cells, the other a clotting 
enzyme. When the two mix, they form a gel that 
adheres to the damaged area like a Band-Aid.

Using this method, Zhang found that not only 
did the stem cell engraftment rate improve 
considerably, but the subject’s heart function 
and energy improved as well. Featured in the 
prestigious journal Cell Stem Cell, Zhang’s most 
recent findings show that when his patch is used 
in conjunction with tiny particles that slowly 
release growth factors to enhance delivery of the 
cells, there’s a greater than 20-fold increase in 
the rate of successful stem cell engraftment onto 
the heart muscle four weeks after the transplant.

“Leadership here at the U has worked hard to 
successfully bring engineers and physician-
scientists together,” says Zhang, who has 
recently been named holder of the Engdahl 
Family Foundation Chair in Cardiovascular 
Regenerative Therapies. “That bridge between 
the School of Engineering and the Medical 
School will be increasingly important in the next 
decade, when I believe we will see some very 
exciting breakthroughs.” 

Support through a lifetime—and beyond 
Your annual gifts to support heart research, 
education, and care at the University of 
Minnesota make a real difference to patients 
and their families. Did you know that you can 
continue to make a difference after your lifetime 
by including the University of Minnesota 
Foundation in your estate plan?

Here are three ways to continue your support:

• Leave	a	specified	dollar	amount	or	a
percentage of your estate to the University of
Minnesota Foundation through your will or
living trust.

• Name	the	University	of	Minnesota	Foundation
as a beneficiary of your retirement plan
account or a life insurance policy.

• Arrange	a	gift	that	will	provide	payments	to
you or others.

If you’ve already included a gift to heart health at 
the U of M in your estate plan, we hope you will 
let us know so we can work with you to ensure 
that your future gift is directed to the program 
you wish to support. You can share your gift 
intentions with us and still remain anonymous.
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For more information, 
please contact Lisa  
Meyer of the University  
of Minnesota Foundation 
at 612-301-8304 or 
llmeyer@umn.edu.
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Clearing up the controversy 
With philanthropic backing, a regional heart attack and stroke 
prevention study finds success enough to expand statewide 

Tens of thousands of Minnesotans soon could 
be asking this question: Can a daily low-dose 
aspirin prevent a heart attack or stroke for me? 

And the answer could often be yes, as a 
University of Minnesota–driven, statewide 
health initiative to prevent heart attacks and 
strokes expands upon the successes of an 
18-month study in Hibbing, Minnesota. 

“Even in 2014, there remains a huge amount 
of misunderstanding, controversy, and 
concern about using aspirin, and much of this 
controversy is misplaced,” says the Lillehei 
Heart Institute’s Alan T. Hirsch, M.D., who led 
the Medical School and School of Public Health 
collaborative study with colleague Karen Miller, 
M.S.W., M.P.A.

But Hirsch expects that this study will help 
clarify how some people might benefit from 
a daily low-dose aspirin.

The Centers for Disease Control and 
Prevention have long advocated the “ABCs”—
which includes “A” for aspirin—of heart disease 
and stroke prevention. Still, this project is the 
only community-based, aspirin-focused study in 
the United States, Hirsch says. 

Its initial goals, then, are threefold: to inform  
the public about heart risks via a compelling  
media campaign; to provide quick, efficient  
training of primary care health practitioners;  
and to encourage people to talk to their 
doctors about whether a daily low-dose aspirin 
regimen can lower their personal risk of heart 
disease and stroke. 

The big-picture goals go 
even further: to  
save individuals—and 
taxpayers—millions of 
dollars in health care costs, 
not to mention  
pain and suffering. “We’re 
promoting a series of easy 
and effective preventive 
interventions, not just 
emergency treatment of 
heart attacks,” says Hirsch, 
a cardiologist and vascular medicine specialist.

The target audience of the pilot project, 
supported in part by the Fred C. and Katherine 
B. Andersen Foundation, includes men ages 
45 to 79 and women ages 55 to 79. Whether 
someone should take aspirin is based on age, 
gender, risk-factor exposure, bleeding risk, 
and a personal perception of risk, says Hirsch. 
For safety, there are people who should 
not take aspirin: those who have a history 
of gastrointestinal bleeding, who use other 
anticlotting drugs, or have a rare aspirin allergy. 

During the Hibbing study, daily aspirin use in 
the target audience jumped from 36 percent to 
52 percent. With additional support, the effort 
will expand statewide next year.

“It is wonderful when the mission of a land-grant 
university to serve its citizens is achieved in 
daily real-world practice to preserve the health 
of the public,” Hirsch says. “This program is not 
really about aspirin. It’s about offering usable 
information about heart science directly to the 
public, as soon as the science is actionable.” 
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Karen Miller, M.S.W., 
M.P.A., and Alan 
Hirsch, M.D., led the 
Hibbing study that led 
to a jump in daily low-
dose aspirin use in the 
target demographic. 
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A chance meeting with 
a U cardiologist likely 
saved Rick Christensen 
from a burst aortic 
aneurysm. 
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In the nick of time
Fate works in funny ways. Just ask rick 
Christensen, who learned he had a life-
threatening aortic aneurysm after a chance 
meeting in 2012 with University of Minnesota 
Health cardiologist S. Kimara March, M.D.

Previously diagnosed with congenital heart 
disease, Christensen had open-heart surgery 
in 2000 to repair a defective heart valve. Fast 
forward to August 2012, when Christensen met 
March at a backyard barbeque. He mentioned  
his health history when he learned that March 
was a cardiologist, and she suggested he visit  
her for a checkup—being that complications  
can arise after the procedure.

A few days later, Christensen took March up on  
the offer. At a follow-up appointment, the U team 
discovered that a portion of his aorta, just above 

his replacement valve, had ballooned out from  
3.6 cm to more than 5 cm in width.

If left unattended, Christensen’s arterial walls 
would have grown weaker as the aneurysm 
expanded. Eventually, the walls would tear. 

If an aortic aneurysm bursts, the patient’s chance 
of survival is roughly 50 percent, March adds.

Surgery was Christensen’s only option. That fall, a  
team at University of Minnesota Medical Center 
replaced a portion of his aorta with synthetic 
material during another open-heart surgery. And he 
thinks often of the circumstances that led up to it.

“I don’t go to church a lot, but I am spiritual,” 
Christensen says. “I believe enough that I think 
everybody has their time, and somehow god just 
had more for me to do.”


