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Principle Investigator 
Elizabeth Hedberg-Dirk, Ph.D. 
Dr. Elizabeth Hedberg-Dirk received her B.S. in Chemical Engineering from the University of California, Santa 
Barbara, her Ph.D. in Bioengineering from Rice University, and was a Post-doctoral Fellow at the University of 
Colorado, Boulder. She is currently an Assistant Professor at 
the University of New Mexico in the Department of Chemical 
& Nuclear Engineering and the Department of Pharmaceutical 
Sciences. She is also an active member of UNM's Center for 
Biomedical Engineering. Dr. Hedberg-Dirk's research focuses 
on the development of new polymeric materials along with 
novel processing techniques for the fabrication of materials 
with tunable spatial and temporal characteristics for tissue 
engineering and drug delivery applications. 
 

Market 
In 2009, there was a population of approximately 39.6 million 
older people in the U.S. representing 12.9% of the U.S. population according to Frost & Sullivan. By 2030, the 
older population is estimated to be approximately 72.1 million, about 19% of the total population. As a result of 
the aging population and increased sedentary lifestyles, the global orthopedic and prosthetic device market 

reached about $39 million in 2012. Additionally, the Amputee Coalition 
reports that there are nearly two million people living with limb loss in 
the U.S. Among those, the main causes of limb loss are vascular disease 
(diabetes, peripheral arterial disease, etc.), trauma, and cancer. Of 
persons with diabetes who have a lower extremity amputation, up to 55% 
will require amputation of the second leg within 2-3 years.    
 

Opportunity 
The tissue engineering market is highly competitive, but this market is 
also actively evolving. According to Frost & Sullivan, there is plenty of 
room for smaller entrepreneurial companies to offer innovative and 
disruptive products in this market. In addition, further technological 

advancements, fulfillment of need and extensive research activities will continue to bolster this market. Potential 
key deciding factors for the success of tissue engineering products will include ease of use, long-term effects, and 
patient comfort to name a few. 

 
Technical Overview 
 

Porous Conducting Biocompatible Non-Woven Mats  
(STC Ref #: 2011-108) 
Researchers at the University of New Mexico and Sandia National Laboratories 
have fabricated nonwoven, conductive, electro-spun mats utilizing silicone as the 
biocompatible matrix material for advanced prosthetics and nerve damage 



 
 
repair. Multi-walled carbon nanotubes are used to impart conductivity to the matrix material. The non-woven 
electro-spun mats can be fabricated with or without conductive elements which can include metal nanoparticles, 
grapheme, single-walled carbon nanotubes or multi-walled carbon nanotubes.  This method of fabrication allows 
for regenerative peripheral nerve interface electrodes that are materially and structurally compliant.  
 

Electrospun Fiber Mats from Low Glass Transition Temperature (Tg) Polymers  
(STC Ref #: 2010-006) (Issued Patent #s: 8,648,167 and 8,809,212)  
This biocompatible and biodegradable technology provides a novel technique 
for creating a cross-linkable polymer system in which nano- and micro-fibrous 
mats are produced. It is applicable to all polymers with glass transition 
temperatures lower than room temperature, which also contain a photo-
cross-linkable functional group. The system is cross-linked to produce non-
calendaring 3D porous scaffolds for use in tissue engineering.  
 

Fabrication of Neural Interfaces using 3D Projection Micro-Stereolithography  
(STC Ref #: 2013-044) 
University of New Mexico and Sandia Corporation researchers have collaboratively developed a new method to 
fabricate unique neural interface materials. This innovative method advances state of the art neural interface 
technology by developing photo-patternable synthetic materials with material properties closely matched to 
neurons. 
 
The stereolithographic method allows for the facile production of materials that assist in localized neuron growth. 
These materials facilitate close integration of interface materials with biological tissue without adverse effects on 
the surrounding tissues and nervous system. This new neural interface exhibits selective and structured 
conductivity to allow for multiple, electrically independent electrode sites and bidirectional transmission of neural 
signals. The interface can be physically and electrically connected to external circuitry through wires attached to 
each of the electrode sites.  It can also withstand significant patient movement and mechanical duress both 
during and after regeneration. 
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For more information or for licensing opportunities, please contact Erin Beaumont, Innovation Manager, 
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