
Scientists Are 3D Printing Organ Tissue 
That Could Help End the Transplant Crisis
Researchers are throwing lots of ideas at the wall to see what sticks, but the U.S. 
just put some serious cash behind the idea of 3D bioprinting.
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Every year, around 100,000 transplants 
are performed in the U.S. and nearly 
as many people are eagerly waiting for 
their own life-saving operation. While 
the most in-demand organ is kidney, 
the liver comes in second, and is in 
some ways a more crucial organ, as 
transplantation is currently the only 
recourse for treating acute liver failure 
— at least for now.

A team, led by scientists at Carnegie 
Mellon University, was just awarded 
$28.5 million from the Advanced 
Research Projects Agency for Health 
(ARPA-H) to develop a transplantable, 
bioprinted 3D liver. A creation of the 
Liver Immunocompetent Volumetric 
Engineering (LIVE) technique, this 
bioprinted intervention wouldn’t be a 
wholesale substitute for a new liver, 

but instead a kind of liver patch that 
provides time for a patient to regenerate 
his or her own liver, the only solid 
internal organ in the human body  
that’s able to do so.

“The goal is to create a piece of liver 
tissue that you can use as an alternative 
to transplant, specifically for acute liver 
failure,” Carnegie Mellon University’s 



Adam Feinberg, the principal investigator 
on the project, said in a press statement. 
“The liver we are creating would last 
for about two to four weeks. It would 
give patients time for their own liver to 
regenerate, and then, they would not 
need a liver transplant, freeing up those 
livers for other patients.”

Of course, 3D printing is just one of 
many transplant research projects 
currently underway. In recent years, 
scientists have revived organs after 
death and are investigating ways to 
improve perfusion techniques so 
organs can last longer outside the 
body — perhaps even providing a 
stable platform to genetically alter 
organs to better suit their intended 
recipients. However, the most talked-
about research involves the genetic 
modification of pig organs. Just last 
year, surgeons in China successfully 
transplanted a portion of a pig’s liver 
into a living patient.

Feinberg’s team takes a decidedly 
different approach and instead relies on 
Carnegie Mellon’s Freeform Reversible 
Embedding of Suspended Hydrogels 
(FRESH) platform to create a piece of 

liver that’s made entirely of human  
cells and structural proteins (e.g., 
collagens). And unlike livers prepared  
for xenotransplantation, these liver 
tissues are created from the ground  
up to be immune compatible,  
meaning no immune suppression 
medications required.

“The challenge is really the immune 
system,” Feinberg said in a press 
statement. “We are going to be 
using hypoimmune cells, which are 
engineered to be universal donors, so 
anyone can have the cells and tissues 
we are building without needing to take 
immune suppression.”

In April last year, Feinberg’s lab 
published a study in Science Advances 
that shows how the FRESH bioprinting 
technique can be vital for studying 
diseases, such as Type 1 diabetes, by 
building complex vascularized tissues 
out of biologic materials, creating what 
the team describes as “pancreatic-like 
tissues” similar to organ-on-a-chip 
systems. Yes, the implications for this 
technique could include other organs 
like the pancreas and even the heart  
or kidney.

“Going forward, the question is not, 
can we build it? It’s more of, what do 
we build?,” Feinberg said in a press 
statement in April 2025. “Ultimately, 
we want the tissue to better mimic the 
disease of interest or ultimately, have 
the right function, so when we implant it 
in the body as a therapy, it’ll do exactly 
what we want.”

With this new award, a new kind of 
transplantation technology is taking a 
major step in the right direction.
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