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3-D Bioprinting Could Aid Regenerative  

Medicine for Wounded Warriors 
By John M. Doyle, Contributor 

 
 

While improvements in body armor, advanced medical care and the explosive 
protection design of ground vehicles have led to fewer fatalities in Iraq and 
Afghanistan, the survivors of roadside bombs and other explosions are still 
suffering the loss of limbs, catastrophic wounds and severe burns. But another 
technology breakthrough – Additive Manufacturing – holds great promise for 
helping rebuild tissue, bone and muscle, say military medical researchers.  
 
 
 

A mechanical engineering technician uses a laser scanner to capture part dimensions to construct a 3-D model.  
After programming, the printer can run on its own 24 hours a day. Photo Courtesy/U.S. Air Force Photo/Tommie Horton 
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Additive manufacturing, more widely known as 3-D printing, is already expected 
to have a profound effect on U.S. Army logistics and supply, says Dale Ormond, 
director of the Army’s Research, Development and Engineering Command 
(RDECOM). And officials are starting to consider “the possibilities of three-
dimensional printed textiles, metals, integrated electronics, biogenetic materials 
and even food,” he wrote in Army Technology magazine’s 3-D Printing issue. 
 

Researchers have already 
begun to manufacture 
biological materials like 
biopapers for 
regenerative skin cells 
and prototypes of 
replacement external 
body parts like ears. “In 
the future, through 
additive manufacturing, 
we may be able to 
produce a heart and do 
transplants,” says Thomas 
Russell, director of the 
Army Research 
Laboratory. There are 
other medical benefits 
for soldiers, he added. 
 

“Many of the injuries soldiers receive in the field are not traditional. A lot of the 
medical community sees this as a new approach to medicine,” he told Army 
Technology. “We can 3-D scan injuries. We can replicate what those injuries are. 
Surgeons and medics can practice on those specific types of injuries and provide 
better service to the warfighter,” he adds. 
 
The Defense Department in 2008 established the Armed Forces Institute of 
Regenerative Medicine AFIRM an interdisciplinary network of universities, 
military labs and investigators to integrate research and development of science 
to replace or regenerate human cells, tissues or organs to establish normal 
function.  
 
Now a team of scientists from the Tissue Injury and Regenerative Medicine 
Project Management Office (TIRM PMO) at Fort Detrick, Maryland, is studying 
how to map a wound or severe burn with a laser and then print skin cells onto 
the patient using a 3-D bioprinter.   
 

A researcher works on an Army  project to 3-D print experimental muscle tissue for reconstructive 
surgery. Photo Courtesy/U.S. Army 
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Meanwhile, the Naval Research Laboratory (NRL) has developed and patented 
thin polymer/hydrogel scaffold sheets, or “biopapers,” which act as substrates—
the surface on which organisms grow—for cell and bioprinting. The NRL 
biopapers are used as mechanically stable sheets to use in a cell printing device. 
Each polymer sheet can be addressed with different growth factors and then 
loaded into a cell printer for cell seeding. 
 
At Fort Detrick, TIRM scientists load two types of healthy skin cells into the 
bioprinter, which is similar to an ink jet printer. Fibroblast cells make up the 
deep layer of skin and keratinocyte cells compose the top layer of skin. After the 
wound or burn has been scanned and a 3-D map of the injury is completed, the 
computer tells the printer where to start printing and what type of cells to use, 
depending on the depth of the injury and the layer of skin being constructed. 
The bioprinter deposits each cell precisely where it is needed and the cells grow 
to become new skin. The process, although promising, is still in the early stages 
of research.  
 
Burns account for 10 percent to 30 percent of battlefield casualties. The 
precision available through 3-D bioprinting allows for a custom solution for each 
patient. “Everyone has a different type of injury, and not everyone’s skin injury 
looks the same. Skin bioprinting would provide a scalable form of personalized 
medicine,” says Michael Romanko, a gene therapy and molecular medicine 
expert working with TRIM. 
 

Three Ways to Register 
 
Visit: www.militaryhealthcareevent.com 
Call: 1-800-882-8684 
Email: enquiryIQPC@IQPC.com  
 

 
 
 

http://www.militaryhealthcareevent.com/
mailto:enquiryIQPC@IQPC.com
http://www.nrl.navy.mil/techtransfer/available-technologies/biomolecular-engineering/cell-and-biofactor-printable-biopapers
http://www.nrl.navy.mil/techtransfer/available-technologies/biomolecular-engineering/cell-and-biofactor-printable-biopapers
http://www.militaryhealthcareevent.com/
mailto:enquiryIQPC@IQPC.com

