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THE R1 THAT WORKS

UNC Charlotte Makes a Difference for North Carolina

With a designation of Carnegie R1 status — indicating “very high
research activity”— UNC Charlotte continues on a path to becoming
one of the country’s preeminent public research universities. Chancellor
Sharon Gaber defines this achievement as “a win not only for the
university but for the region.”

R1 institutions offer extensive doctoral programs, attract and retain
leading faculty, and draw significant public and private funding. They fuel
economic growth and strengthen the regional workforce — with every
invested research dollar generating four times its impact, and drawing
skilled professionals four times more effectively than degree output.

Through ten internally funded research centers and 11 UNC System
centers and institutes, plus laboratory- and field-based research conducted
by hundreds of faculty members, postdoctoral fellows, graduate and
undergraduate researchers, and external partners, UNC Charlotte

is makinga difference in health care and life sciences, advanced
manufacturing, energy, innovative technology, business leadership, arts
and culture — and more.
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UNC CHARLOTTE’'S RESEARCH TRAJECTORY:
o Carnegice R1 designation, Feb. 2025

° Among the country’s fastest—growing research universities,
climbing 46 spots in 2023 to the top 20% (NSF HERD)

e Top 20% for computer and information sciences
o Top 30% for social sciences, physics,
engineering, chemistry

o Third-largest public research university in North
Carolina, and the only one in the state to rank among
the nation’s most innovative schools (2025 U.S. News &
World Report)

e $92 million in research and development expenditures,
2023

e 146 new inventions, 239 patents filed, 18 spin-out
companies created, 2020-24: top five nationally per
research dollar spent for patents filed and new startups

SPONSORED SECTION

LEADING THE WAY IN SCIENCE DISCOVERY

o Chemistry and biological sciences researchers are using artificial
intelligence to revolutionize gene therapy, matching medical
treatments to patients’ biology.

e Bioinformatics researchers and their external partners
discovered that tailoring the timing of COVID-19 boosters
- depending on one’s past infections and geographic location —
leads to better outcomes.

o Nanoscale chemistry students developed a compound that
reveals the presence of common illicit drugs. The award-
winning invention can test for fentanyl, heroin and cocaine on
the spot, allowing law enforcement and health care providers to
test for substances quickly.

DRIVING INNOVATION IN ADVANCED MANUFACTURING

e The Center for Precision Metrology influences manufacturing
products and processes from microchips to airplanes, employing
hair-splitting accuracy to air travel safety, vehicle fuel efficiency

and cell phone operability.

e The Center for Additive Manufacturing of Advanced
Ceramics convenes UNC System researchers and industry
and government laboratories to drive innovations such as 3-D
bioprinting for creating customized parts for tailored prosthetics
and regenerated joints and ligaments.

MEETING ENERGY’'S ECONOMY-DRIVING DEMANDS

o The Energy Production and Infrastructure Center (EPIC) is
tackling large, multidisciplinary research projects like electric
charging of rolling stock, energy data analytics and smart grids.

e Rescarchers from the North Carolina Battery Complexity,
Autonomous Vehicle and Electrification (BATT CAVE)
Research Center are driving solutions for next-gen batteries for
vehicles, smart cities and intelligent systems — and building
batteries for maximum efficiency, effectiveness and optimization
in autonomous vehicles and remote-controlled devices.

DEVELOPING NEW TECHNOLOGIES FOR Al, DATA
SCIENCE AND CYBERSECURITY

CYBERSECURITY

o Designated a National Center of Academic Excellence in
Cybersecurity for Cyber Research through 2030 (since 2008)
and a Center of Academic Excellence for Cyber Defense
Education through 2028 (since 2001) by the National Security
Agency

o Federal CyberCorps Scholarship for Service site: 144 graduates
since 2002; 15 students currently in undergraduate and graduate
programs

DATA SCIENCE
o First School of Data Science in the Carolinas

o Ph.D. in data science (fall 2025); bachelor’s degree in data science;
NC’s only bachelor’s degree in sports analytics; M.S. and graduate
certificate in health informatics and analytics; M.S. and graduate
certificate in data science and business analytics

ARTIFICIAL INTELLIGENCE

o Groundbreaking research: Predicting and mitigating spread of
disease, reducing risk for financial institutions, using big data to
determine flooding and landslide risks, training business leaders

e Bachelor’s and master’s degrees in Al (forthcoming);
concentration in Al robotics and gaming for computer science
majors; minor in Al for non computer science majors; graduatc
certificate in applied AI

LEADING BUSINESS INNOVATION

e CO-LAB, part of the city of Chatlotte’s Al-cybersecurity-
energy-focused North Tryon Tech Hub, provides entrepreneurs
and innovators access to university expertise for tackling real-
world challenges.

e The Center for Leadership Science uses Al and virtual reality
tools to observe leader behaviors and determine improvements,
potentially redefining the societal meaning of leadership,
informing leadership training and improving organizational
systems.

DEVISING SOLUTIONS FOR A VIBRANT, WORLD-CLASS
CITY

o The Cato College of Education applies research-based methods
to teaching reading. Backed by the Mebane Foundation, the
college offers opportunities to Charlotte Mecklenburg Schools
to assure students are reading proficiently by the third grade.

o The Charlotte Regional Data Trust helps local government
agencies and nonprofits analyze and interpret data that
illuminates challenges faced by individuals and families.

UNC Charlotte: Research that works for all of North Carolina

UNC CHARLOTTE
9201 University City Blvd.
Charlotte, NC 28223
704-687-8622
charlotte.edu
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UNC GREENSBORO

FROM RESEARCH LAB TO THE BATTLEFIELD

UNCG Strengthens Innovation for the Military and Supports Service Members

UNC Greensboro (UNCG) is emerging as a national leader

in research that strengthens the protection, health, and career
advancement of military service members, veterans, and their families.
North Carolina is home to one of the nation’s largest active-duty and
veteran populations, making UNCG’s commitment to addressing
military challenges through research, innovation, and collaborations,

iCOMMAND's initiatives include:

. Holistic health and fitness
programs to prepare soldiers
for combat and boost their

o - performance.

mission critical. Applied science and technology to
create functional and protective
materials for the warfighter.
Workforce development

At the forefront of this commitment is the launch of the Institute

for the Convergence of Optimizing Methods for Military Advances for
National Defense or iCOMMAND, at UNCG. iCOMMAND serves
as a cutting-edge hub that unites researchers to develop advanced
solutions that enhance military readiness, defense technologies, and
veteran reintegration. The Institute bridges the gap between academic
research, Department of Defense priorities, and military installations

programs for military personnel
transitioning to civilian life,
military-affiliated students, and
students interested in defense-
related careers.

across the state. The work undertaken by iCOMMAND
is a result of several initiatives,
collaborations, and partnerships with
defense installations and labs.

The challenges facing the military are complex and evolving fast.
Solutions to them require interdisciplinary approaches, which is where
iCOMMAND’s ability to bring together researchers, front-line troops
and military leaders creates new opportunities for a stronger military.
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THE HUMAN ELEMENT

Unlike athletes, soldiers do not have an off-season time, which
means they must stay prepared year-round. Their physical
demands include sustained aerobic activity during combat,
followed by high-intensity anaerobic exertion as they advance
mission-critical objectives. UNCG’s research strengths in health
and wellness positions its faculty to redefine military fitness by
developing research-driven training to better prepare soldiers for
combat while protecting their long-term performance.

For example, through a multi-institutional collaboration, Dr.
Erin Reifsteck, an associate professor of kinesiology, works with
active-duty service members at Fort Bragg to maintain their
physical readiness. The work involves equipping soldiers with
the best resources to achieve peak physical and mental readiness,
reduce injuries, and enhance performance. Reifsteck and her
collaborators have developed and are testing a mobile app that
uses place-based notifications to improve health behaviors.

Back on campus, Reifsteck, along with her kinesiology colleague
Dr. Michael Hemphill, and UNCG’s Military-Affiliated Services
Director Chris Gregory are working on ways to help veteran
students find academic and social supports on campus, as well as
maintain or improve their health and fitness.

MATERIALS RESEARCH INNOVATION

Researchers like Dr. Sherine Obare, Dr. Tetyana Ignatova, and
Dr. Yirong Mo are leading an initiative titled Next Generation
Protective Materials for Soldier Empowerment (Next-Gen
ProMiSE) that bridges collaborations in materials science,
artificial intelligence, and sensors while building collaboration
with faculty across the State in partnership with the DEVCOM
Soldier Center. The work, supported by the UNC System
Research Opportunities Initiative, is developing technologies,
including wearables, sensors and protective measures. The
research has led to innovations that are urgently needed by
soldiers on the battlefield.

Collaborate with us. Learn more at uncg.edu/category/research/

UNC
GREENSBORO

Furthermore, UNCG scientists are harnessing the power of
artificial intelligence (AI) to accelerate the discovery and design
of advanced materials that enhance soldier protection on the
battlefield. By using machine learning algorithms to analyze vast
datasets, researchers can quickly identify material combinations
with optimal strength, flexibility, and durability.

WORKFORCE DEVELOPMENT

In North Carolina, over 20,000 members of the military transition
to civilian life each year. Many of them will need additional
education and training to build careers. Understanding how
universities like UNCG can best support those veteran students

is critical to their success. iCOMMAND creates frameworks

that help service members transition into high-value civilian roles
by aligning their military skill sets with workforce demands in
fields such as information systems, supply chain management,
manufacturing, biotechnology, cybersecurity and Al

In partnership with the DEVCOM Soldier Center, Dr.
Chartanay Bonner, Director of Strategic Research Initiatives and
Research Development, in collaboration with Dr. Charlene Mello,
have launched the Defense Research Experience and Mentored
Career Exploration, or DREaM Scholars Program. Funded by

the Department of Defense, this program provides students with
research experiences, professional development, and mentoring.

It sets them on the path to civilian careers that support defense
programs.

North Carolina’s military ecosystem
generates approximately $80 billion
in gross state product and supports
653,000 jobs. This network includes
everything from high-tech startups to
long-established defense contractors.
UNCG’s iCOMMAND extends
beyond research and workforce
development to create potential
defense technology breakthroughs
that will spark new companies,
generate spin-offs with civilian
applications, create high-paying jobs
and attract investment to the state.

For North Carolina’s business community, iCOMMAND offers
a unique value proposition. Companies looking to engage with
cutting-edge research, access skilled talent, or explore defense-
related opportunities now have a clear pathway through the
institute.

UNC GREENSBORO
1400 Spring Garden Street
Greensboro, NC 27412
336-334-5000
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Al POWERS DISCOVERY AND
BREAKTHROUGHS AT UNC-CHAPEL HILL

Across campus and in our communities, University of North
Carolina at Chapel Hill’s faculty, students and staff serve as global
leaders in Artificial Intelligence (AI) research and innovation,
translating groundbreaking discoveries into real-world solutions
that address critical challenges in healthcare, the environment,
and beyond.

This ambition is supported by over 150 Al faculty experts, like
Dr. Jeffery Stringer, whose team developed a novel technology
combining Al algorithms with a handheld ultrasound device,
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significantly reducing the need for trained staff. This innovation,
initially for developing nations, now offers a powerful solution for
maternity care deserts in the US, including 19 counties in North
Carolina where pregnant patients currently lack local ultrasound
access.

Dr. Stringer’s work on the Al-guided ultrasound received
pre-commercial grant support from the UNC Institute for
Convergent Science, which brings together imaginative, cross-
disciplinary teams to move ideas from basic research into

SPONSORED SECTION

transformative real-world applications. These efforts to bolster
teamwork among researchers and inventors with varied areas of
expertise will continue to prove essential for solving complex,
multi-pronged problems. In this vein, we see AT’s ability to link
concepts and rapidly explore ideas across previously disconnected
domains as a catalytic force for the scientific innovation needed to
solve modern grand challenges.

While AT has only recently captured mainstream attention, it’s
not new to researchers at UNC-Chapel Hill. Tar Heels have been
innovating with Al for over a decade, producing more than 3,000
publications advancing the field. To seed future impact, in early
2025 Carolina launched its AT Acceleration Program, an initiative
providing funding, mentorship and resources for groundbreaking
Al projects.

We're also investing in cutting-edge infrastructure to unlock the
transformative potential of our data assets. This includes ensuring
secure and ethical access to data, providing researchers with

the tools and resources to analyze responsibly everything from
de-identified health records to valuable datasets. Other efforts
include expanding our advanced computing power and increasing
our GPU capabilities to support the demanding computational
needs of modern Al research.

To foster a vibrant Al ecosystem, we are optimizing Al expertise
by supporting faculty Al research innovation, providing resources
and mentorship to faculty pursuing groundbreaking research. We
are also empowering education and training, equipping the next
generation of Al leaders with the skills and knowledge they need
to thrive in this rapidly evolving field.

Our strategy establishes a strong foundation for Al research and
innovation by developing best-in-class data management practices.
Our Research Data Management Core (RDMC) provides
researchers with the tools and expertise to manage, share, and
utilize data effectively and securely.

At Carolina, we also understand that harnessing the positive

@ l | ‘ \‘C RESEARCH
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potential of Al isn’t a go-it-alone endeavor. That’s why we formed
the campuswide UNC AI community, founded by the Office of
the Provost, which brings together nearly 600 students, faculty,
researchers and industry partners who are actively working

on Al projects or are interested in collaborating with other

Al enthusiasts. This initiative is catalyzed by the University’s
innovation hub called the Innovate Carolina Junction, which is
located in downtown Chapel Hill.

Carolina’s innovation hub is also reaching beyond Chapel Hill to
convene leaders from other universities to explore trends in how
Al and other emerging technologies are rapidly transforming

the professional world. After hosting an innovation summit that
brought together the leaders of 50 innovation hubs from 22 states,
we conducted in-depth interviews with hub leaders and published
the 2025 best practices report “How Will University Innovation
Hubs Shape the Future of Work?” Among other findings,

the report sheds new light on how university hubs equip their
constituents with skills in Al robotics, cybersecurity, and other
technologies that will redefine tomorrow’s workforce.

We are also fostering collaborations across disciplines and

with external partners to accelerate Al research funding and
translate research into real-world impact. For instance, in spring
2025, Launch Chapel Hill—a startup accelerator formed via a
collaboration between the University and Town of Chapel Hill—
forged a new partnership with KPMG to offer a novel Al-enabled
accelerator program focused on innovation frontiers like Al
quantum computing, humanoid robotics, semiconductors and
microchips, crypto and digital assets, automated manufacturing,
and biotech and life sciences. Unlike traditional models, this

new accelerator guides startups to rapidly refine their customer
discovery efforts and uses Al capabilities to help the companies
identify initial pilot projects, partners, or customer engagements.

By investing in our infrastructure, cultivating talent, and fostering
a collaborative research environment, UNC-Chapel Hill is
committed to pushing the boundaries of what’s possible with A1,
creating a brighter future for all.

INNOVATE
CAROLINA

MWUNC

innovate.unc.edu
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Revolutionizing Healthcare Through
Strategic Research Collaborations

Wake Forest Researchers Bridge Business and Medicine to Deliver Real-World Impact

The intersection of healthcare and business is a rapidly evolving
frontier, where collaboration is unlocking groundbreaking
advancements that address complex challenges. At Wake Forest
University, this intersection isn’t just theoretical — it’s a thriving
reality. Through a growing partnership between the School of
Business and the School of Medicine, business acumen meets
clinical expertise to cultivate cutting-edge research and drive real
impact in how healthcare is delivered to patients across the country.

These collaborative, life-changing healthcare solutions stem
from a recently assembled, multidisciplinary collective of faculty
members spanning a variety of disciplines across medicine and
business. The group is spearheading projects that draw on fields
as diverse as operations, organizational behavior, information
systems, strategic management, and more — working across a
broad spectrum of healthcare domains to address some of today’s
most pressing challenges.
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“Collaborations between the School of Business and the School
of Medicine create opportunities to bring complementary
perspectives to complex healthcare challenges,” said Dr. Jennifer
Claggett, AT&T Faculty Fellow and Associate Professor at the
School of Business. “For example, in my discipline of Information
Systems, we use systems thinking to better understand how
technologies can be designed and implemented to support both
clinicians and patients. These kinds of interdisciplinary efforts —
like those fostered through this new initiative — are essential for
driving meaningful healthcare innovation.”

Claggett is also an associate at the Wake Forest School of
Medicine’s Center for Artificial Intelligence Research (CAIR)
and the Center for Healthcare Innovation (CHI), where she
collaborates on interdisciplinary projects at the intersection of
technology, data analytics, and healthcare.

SPONSORED SECTION

BUSINESS + HEALTHCARE

Another member of the collective is Dr. Amol Joshi, who serves

as Thomas H. Davis Professor in Business and an Associate
Professor of Strategic Management. He is also an Affiliate Faculty
Member of the School of Medicine in the Centers for Healthcare
Innovation, Artificial Intelligence, and Precision Medicine.

“One of the unique things about Wake Forest is that though we
are perhaps a smaller institution, we have a lot under one roof,”

he says. “I have a joint appointment on the faculty in the School
of Medicine, and just yesterday I was on a call with folks from the
School of Law and Engineering Department. We're all working
on the regulation of software as a medical device, which intersects
all our areas of expertise.”

One example of this synergy is LAUNCH, hosted by the Center
for Healthcare Innovation (CHI). LAUNCH is an annual
incubator, competition, and accelerator program that brings
together experts from across the Atrium Health enterprise.
Created in 2022, this weckend-long event provides a platform for
trailblazers in medicine, business, and technology to showcase
innovative ideas while competing for crucial fundingand
resources to bring their projects to life.

“While LAUNCH is structured as a competition, its real value
lies in the collaboration it fosters,” said Dr. Claggett. “Many of
us from the School of Business serve as mentors and consultants
during the event, helping clinical teams shape their proposals, tell
their stories more effectively, and present a compelling business
case for their ideas.”

Through the impactful research these joint efforts are producing,
faculty and students are not just observing healthcare challenges;
they’re solving them. Notably, there are several standout projects
currently shaping the future of healthcare innovation at Wake
Forest University.

Case in point, a collaborative study led by researchers from the
Wake Forest School of Business (Dr. Claggett, Dr. Joshi and

Dr. Stacie Petter, the Associate Provost for Faculty Affairs) and
School of Medicine (Dr. Eric Kirkendall) and the University of
Tennessee’s Research Foundation (Dr. Todd Ponzio) proposes a
comprehensive framework to strengthen the design and delivery
of remote patient monitoring (RPM) programs — from secure data
collection to producing actionable insights for clinicians.

While RPM is often seen as a key part of healthcare’s future,
implementing it effectively remains complex. By addressing
barriers to scale and sustainability, the project offers a path
forward for expandingaccess and promoting equity in healthcare
delivery.

In another new study, Dr. Claggett and Dr. Elena Karahanna
(University of Georgia) identify specific ways hospital
technologies can better support timely, effective teamwork,
especially in fast-paced environments like emergency rooms.
Electronic health records (EHRs) were created to store

patient data, but how and when they’re accessed by healthcare
professionals make them well-positioned to impact coordination.

By analyzing real-world episodes of clinical coordination, the
researchers surfaced key features that may help teams share
information when it matters most. They also discovered that the
right combination of features depends on the type of task.

Catalyzed by a shared spirit of collaboration and striving to create
a better world, these and other ongoing studies are offering a
framework to address pressing issues impacting healthcare systems
that will ultimately help enable safer, more efficient care today
and in the future.

For more information visit business.wfu.edu.

WAKE FOREST

BUSINESS

HELPING BUSINESSES
AND ORGANIZATIONS
CREATE A BETTER WORLD
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PLANTING POSSIBILITY

How Winston-Salem State University’'s Astrobotany Lab is growing the future of

space agriculture

When WinstonSalem State University’s (WSSU) Astrobotany
Lab was established in 2018, few could have predicted its rapid
ascent to national prominence. Founded by Dr. Rafael Loureiro,
associate professor of botany and plant physiology, the lab holds
the distinction of being both the only space plant biology lab at a
Historically Black College and University (HBCU) and the sole
HBCU with a Space Act Agreement with NASA’s Kennedy Space
Center Crop Production Team.

Loureiro launched the lab with support from a new investigator
award through an NC Space Grant in 2018, enabling pilot
research projects, crucial partnerships and foundational
infrastructure. The grant included funds for student scholarships,
research stipends and lab equipment, laying the groundwork

for an initiative that would grow into a national model for
undergraduate space research.

Their research mission: to explore how plants adapt, survive and
thrive beyond Earth.
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WHAT IS ASTROBOTANY?

Astrobotany is an emerging field that refers to the study of plant
life and plant interactions in space environments. This includes
understanding how plants respond to spaceflight and whether
they can grow sustainably on other planets.

WSSU’s research includes experiments with a variety of crops
with future aspirations to explore staple grains like wheat.

While traditional crop science focuses on growth under Earth’s
gravity, astrobotany asks a more radical question: Can we grow
food off-planet? WSSU is working to answer that question.

In the lab, the students focus their research efforts on advancing
regolith-based agriculture by evaluating plant physiological and
developmental responses to high-fidelity lunar and Martian

soil simulants such as LHS-1, LMS-2 and MGS-1 (soil-like
materials that mimic what’s found on the moon and Mars).

SPONSORED SECTION

Their studies investigate how these substrates affect germination,
root architecture, and overall crop viability under extreme

abiotic stressors including elevated calcium, iron, aluminum

and radiation. Central to the lab’s approach is the integration

of tailored microbial consortia to enhance plant resilience and
nutrient acquisition in nutrient-poor regolith environments.

By coupling these strategies with gene expression analysis and
morphological assessments, the astrobotany lab work supports the
development of sustainable agricultural systems for long-duration
space missions and off-world habitats.

NASA PARTNERSHIP & SPACE ACT AGREEMENT

WSSU’s partnership with NASA began with internships, lab
visits, and shadowing NASA crop production scientists at
Kennedy Space Center. It culminated in a Space Act Agreement,
a rare and prestigious collaboration, further elevating WSSU’s
scientific reach, championed by Dr. Gioia Massa, senior scientist
at Kennedy Space Center space crop production.

Biology majors who apply and join the astrobotany lab juggle
rigorous coursework alongside 10-plus hours per week in hands-
on research often exceeding that time to support multi-phase
experiments. Their efforts have been funded and supported
consistently by NC Space Grant, and NASA, enabling onsite
NASA collaboration and Capitol Hill visits.

HISTORIC VOYAGE ABOARD BLUE ORIGIN NS-31

Until spring 2025, the students’ research was conducted in
simulated conditions. On April 14, 2025, WSSU took a quantum
leap. Three students watched from ground control as their plant
samples soared aboard Blue Origin’s all-female flight NS-31,
which included former NASA rocket scientist Aisha Bowe, who
personally carried the samples, alongside journalist Gayle King
and pop artist Katy Perry.

This milestone marked the first time WSSU’s experiments left
Earth’s atmosphere — and the first HBCU-led plant research
conducted in suborbital space.

Students tracked six specific genes involved in nutrient transport,
cellular metabolism and molecular stress signaling. Samples sent
aboard Blue Origin were compared to identical Earth-based
controls, with a focus on analyzing gene expression changes
triggered by microgravity.

“By participating in this suborbital flight experiment, our

Collaborate with us. Learn more at wssu.edu.

WINSTON-SALEM

STATE UNIVERSITY
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students gain hands-on experience that will help shape the future
of astrobotany, space exploration and sustainable food production
beyond Earth,” Loureiro said.

The mission transcends campus pride. As WSSU Chancellor
Bonita J. Brown noted, the collaboration gives HBCU students
real leadership in space science and highlights the crucial role
these institutions play in shaping humanity’s future beyond Earth.

While the project offers exciting implications for space travel,
its applications on Earth are just as significant. Understanding
how plants adapt to harsh environments informs indoor vertical
farming, hydroponic systems and climate-resilient agriculture.
These advances have the potential to address global food
insecurity and environmental change.

LOOKING FORWARD

The lab continues to engage in partnerships, funding students and
bridging the gap between academic ideas and orbital platforms.

Loureiro’s vision is to build a pipeline of HBCU students trained
in space biology who can lead future missions in agriculture,
biotechnology and planectary science.

As Black Engineer magazine noted, “What began in a small lab
at Winston-Salem State University is now reaching the edge of
Earth’s atmosphere.

In the words of Chancellor Brown, WSSU isn’t just participating
in space science — it’s leading it. This mission is a testament to
the critical role that HBCUs play in advancing space research
and preparing our students to lead the future of exploration.”

WINSTON-SALEM STATE UNIVERSITY
601 S. Martin Luther King Jr. Drive
Winston-Salem, NC 27110

336-750-2000
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