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WORLD-CLASS FACILITY
A NORTH CAROLINA RESEARCH GEM ATTRACTS THE BEST AND 
BRIGHTEST FROM ACADEMIA, GOVERNMENT AND INDUSTRY

Housed inside the Joint School of Nanoscience and 
Nanoengineering (JSNN), a 105,000-square-foot, LEED Gold 
Certified research facility, is the Joint School’s Institute for 
Research Technologies (JSIRT). It holds more than 100 state-of-
the-art pieces of equipment for use in micro and nanofabrication, 
imaging, analytical characterization, synthetic biology, advanced 
materials design, and computational research. JSNN is a unique 
academic collaboration between North Carolina Agricultural and 
Technical State University and the University of North Carolina 
at Greensboro. It builds on the strengths of both institutions to 
offer innovative, cross-disciplinary graduate programs in research 
areas where nanoscience and nanoengineering play a key role, 
including synthetic biology, materials science, computational 
nanotechnology, and environmental science and sustainability. 
JSNN offers master’s and doctorate degrees in nanoscience and 
nanoengineering as well as graduate certificates in advanced 
materials, micro and nano devices, systems and synthetic biology, 
STEM entrepreneurship, medical sciences, instrumentation, 
and nanoscience. In collaboration with Georgia Tech, JSNN is 
a partner in the Southeastern Nanotechnology Infrastructure 

Corridor, funded by the National Science Foundation’s National 
Nanotechnology Coordinated Infrastructure program.

JSNN has received outstanding research contributions from 
faculty and students. Under the leadership of Dr. Sherine Obare, 
who in 2019 took the helm of leading JSNN as its second dean, 
enrollment at the school has increased by 35%, external funding has 
grown by 54%, and the school was recognized in 2021 by Insights 
into Diversity for novel initiatives that increase women’s careers 
in nanotechnology. Talented faculty from various disciplinary 
backgrounds have fostered significant innovation at JSNN.

The fee-for-use-based resources and equipment are available 
to academic, government, and industry users. In addition to the 
equipment, users have access to highly skilled staff and world-
class specialized training. JSNN serves academic, industrial, and 
governmental researchers across the U.S. and around the globe. 
The advanced microscopy instrumentation includes the only 
Helium Ion Microscope in the Southeast. A brand-new micro-
computed tomography (micro-CT) scanner, installed in March 
2022, produces high-resolution 3D images of a variety of artifacts 
and organisms.

Dr. Shyam Aravamudhan, director of JSNN core facilities, said, 
“We provide 24/7 open access to laboratories, equipment, tools, 
and support for nano and microscale lithography, fabrication, 
synthesis, characterization, design, and computation, as well as 
hands-on training in a shared user environment. There is no other 
place in Piedmont that offers access to such a stellar facility with 
world-class equipment and access to our expert staff.”

JSNN’s world class facility has also led to exciting research 
innovations. A recent patent titled Amphiphilic Hybrid 
Nanomaterials by Drs. Daniel Herr, Hemali Rathnayake, and 
Kristen Dellinger would enable the tech industry to manufacture 
high performance computer chips at reduced cost. It also creates 
a potential path for dissolvable prosthetic devices and promises to 
help address the global computer chip shortage of computer chips. 
This shortage, creating a deficiency not seen in decades, stalls the 
production of millions of products, including cars, smartphones, 
household appliances, computers, and much more. Current 
production of computer chips relies ‘top-down’ manufacturing, 
in which designed structures are etched into a functional 
substrate, creating a significant amount of material waste. This 
invention represents a ‘bottom-up’ approach that builds functional 
nanostructures as needed, in a way that is similar to how our 
bodies create cells, with very little wasted material.”

Furthermore, JSNN researchers use bio-based and bioinspired 
tools to help usher in a new era of information processing. A 
new convergent technology called Semiconductor Synthetic 
Biology promises to transform semiconductor manufacturing and 
information processing technologies and achieve this twenty-year 
vision. Several JSNN faculty co-authored and contributed to the 
first SemiSynBio roadmap in 2018. The JSNN faculty, whose 
collaborative team addresses the roadmap’s key information 
storage challenges, are becoming world leaders in this emerging 
field, with support from an NSF grant, “DNA Mutational 
Overwriting Storage.”

The memory industry realizes the critical need to explore 
alternative storage materials. Due to the absence of alternatives, 
an information storage crisis is imminent. With the demand 
for memory growing exponentially, the JSNN DMOS team’s 
environmentally sustainable DNA-based data storage system 
does not require resource-intensive de novo DNA synthesis. This 
breakthrough system exhibits the potential to augment or replace 
state-of-the-art digital memory platforms, which are rapidly 
approaching their physical limits. This collaborative DMOS team, 

led by Dr. Reza Zadegan, includes the following JSNN researchers: 
Drs. Shyam Aravamudhan, Daniel Herr, Eric Josephs, and 
Dennis LaJeunesse, accompanying a number of leading industrial 
and academic stakeholders engaged through the SemiSynBio 
Roadmap. Thus far, the team has demonstrated the enormous 
potential of DNA-based information storage. They also suggest 
and are working to verify that DNA digital memory provides 
far superior spatial capacity, energy efficiency, and information 
durability compared to other sophisticated memory materials.

In a recent patent, Lithium Recovery from Wastewater, Dr. 
Hemali Rathnayake and Dr. Sheeba Dawood (a JSNN alumna) 
are co-founders of Minerva Lithium, a JSNN spin-off. Together 
they developed a method to capture lithium from water. By 
2030, half of all vehicles sold in the U.S. will be electric, fueling 
increased demand for lithium batteries. But mining this relatively 
rare element is detrimental to the environment, and lithium is 
not common in the U.S. This technology can also be tailored to 
remove toxic substances like lead and heavy metals from water. 
Their newly patented technology removes valuable chemical 
elements from wastewater in 24-48 hours. Focusing on lithium 
because of high demand, the technology can trap lithium from 
water with a yield of 90% in less than 24 hours, a tremendous 
improvement over traditional lithium recovery, which can take 
more than one year with a success rate of 30-65%.

JSNN is a place for talent and innovation. The facility, the 
equipment, and the brilliant faculty make it one of the state’s 
points of pride and a place for research advancement.

If you are interested in learning more about accessing 
research equipment, enrolling in graduate programs, or fostering 
collaborations, please visit jsnn.ncat.uncg.edu.

Visit us online at www.jsnn.ncat.uncg.edu

2907 E. Gate City Boulevard, Greensboro, NC 27401
336-285-2800

SHERINE O. OBARE, PHD 
dean and professor, 
Joint School of Nanoscience and 
Nanoengineering
North Carolina A&T State 
University and UNC Greensboro


