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FEATURED RESEARCH

Norms, Needs and New Frontiers
in Pediatric Mental Health

t Nationwide Children’s Hospital, the Institute for Mental and Behavioral Health Research (IMBHR) is
driving discovery through improved assessments, effective treatments and digging deep to answer the ‘why’

behind clinical challenges. Specializing in areas such as mood disorders, autism, sleep, substance misuse and

self-injurious thoughts and behavior, this team is dedicated to advancing the best care in an ever-evolving specialty.

An interview with Eric Youngstrom, PhD,
director of the Institute for Mental and Behavioral

Health Research at the Abigail Wexner Research
Institute at Nationwide Children’s Hospital.

What are opportunities for technology
commercialization to drive better outcomes

for mental health?

The real opportunity in technology commercialization
is not simply launching a single app or assessment
tool—it’s building an ecosystem that brings discovery
science, data analytics and clinical workflow into
alignment. Commercial partnerships allow academic
innovations to evolve into interoperable, sustainable
solutions that can be used across many types of care
settings. For pediatric mental health, this means moving
beyond small pilot studies toward products that can
learn from clinical data, integrate with telehealth and
school-based services and reach families wherever they
already receive support. When developed thoughtfully,
commercialization accelerates the path from research
insight to measurable improvements in youth mental
health outcomes.

What is included in IMBHR's first strategic plan,
and how will it shape future research?
The strategic plan prioritizes research areas based on

unmet needs and opportunities for impact. It identifies
high-need conditions—such as attention problems,
aggression, anxiety and sleep disturbances—that
interfere with learning and development. The plan
also highlights where families are asking for help and
where funders are investing. It’s a roadmap for

where to grow the team and focus resources; it’s
interdisciplinary, bridging service lines across the
hospital and connecting research to clinical care.

What does improved asessment look like at
Nationwide Children’s, and which IMBHR
innovations excite you most?

We've built a comprehensive map of assessments
currently available to clinicians and identified tools
that need upgrading. A lot of the assessment tools
we're using are excellent choices with great research
behind them, but they lack normative data; no one has
invested in figuring out what's typical for a child or
teenager in the U.S. today. No one knows the answer
to the first question parents have when they visit the
clinic: is this normal?
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We're investing in building those norms, which will
allow us to give families clearer, more meaningful
feedback. For example, instead of asking if a teen

feels perfect, we can now say “Here’s what an average
amount of worry looks like.” That’s powerful. It helps
normalize experiences and guide care more effectively.

Personally, I'm excited about the work we're doing in
mood disorders, an area I've focused on throughout my
career, but the broader investment across conditions is
what makes this initiative so impactful.

What challenges do you foresee in translating
research-based tools into scalable, commercially
viable products for clinical use?

A key challenge lies in moving from rigorously

tested research instruments to tools that function
smoothly in the complex realities of clinical practice.
Products must retain their scientific validity while
accommodating diverse patient populations, languages,
workflows and resource levels. Regulatory requirements,
data privacy considerations and the need for
compatibility with electronic health record systems
add further hurdles. In addition, commercialization
requires sustained investment, technical infrastructure
and business planning—elements that extend beyond
traditional academic environments. Balancing scientific
precision with usability and feasibility is essential to
successful translation.

How is IMBHR working with the Office of Technology
Commercialization (OTC) to translate its assessment
innovations into tools that can be widely adopted

in clinical settings?

IMBHR works closely with the OTC to identify
innovations with clear potential for real-world impact,
such as digital versions of validated assessment scales,
predictive algorithms and tools that support
measurement-based care. Once an innovation is

ready for broader dissemination, the partnership
helps secure intellectual property, evaluate market
needs and connect investigators with industry, software
and implementation partners. This collaboration
ensures that IMBHR's research is not confined to
publications but is transformed into practical, scalable
tools that clinicians and families can use directly to
promote children’s mental health and well-being.

How do you envision the future of mental and
behavioral health assessments evolving in clinical
practice?

[ think the future lies in shifting our focus from
process to outcomes. I recently read a book on Al
that made a point of changing our thinking around
outcomes, and it directly applies to the work we're
doing. It's not about increasing the number of visits
or diagnoses, it’s about improving health, providing
solutions that help patients feel better and live
healthier lives. Families don’t want more time in
clinics; they want solutions. The goal should be less
despair and more resilience, more light instead of
looking at what’s dark. That means rethinking what
success looks like—not just eliminating symptoms,
but helping kids thrive. I think we'll see these [our
processes] evolve to support resilience, emotional
wellbeing and developmental growth. IMBHR is
embracing this vision by redefining the finish line:
not just treating illness but promoting wellness. It’s a
radical but necessary shift, and it’s one I believe will
transform how we care for children and families.

How do you anticipate the commercialization of these
tools will impact accessibility and equity in pediatric
mental health care?

When guided by a commitment to equity,
commercialization has the potential to greatly expand
access to high-quality mental health assessment.
Families live in a rapidly shifting technological
landscape, and commercialization makes it possible
for the tools to adapt and evolve to stay relevant.
Embedding validated screeners and risk tools into
digital platforms allows them to be used not only in
specialty mental health clinics, but also in primary
care, schools and community organizations. The goal
is to create tools that travel with families—not the
other way around—so that early identification and
support are available regardless of geography,
socioeconomic status or clinic resources. Thoughtful
commercialization can help ensure that every child
has access to timely, appropriate mental health care,
closing gaps rather than widening them.
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FEATURED RESEARCH

Tissue Engineered Vascular Grafts: A Breakthrough
for Children With Heart Defects

An innovation 30 years in the making is poised to change the way children
with single ventricle disease experience life after a Fontan procedure.

hildren with single ventricle disease are often

described as having “half a heart.” What this

really means is that one of their ventricles
(either the right or left lower chamber of the heart) is
under-developed, making it challenging for the heart
to effectively pump blood through the body.

Surgical Advances Require Synthetic Vessels
Advances in surgery enabled many children with
single ventricle disease to live into adulthood, with
life expectancies growing with advances in care and
follow up. When babies are born with single ventricle
disease, the standard surgical approach involved three
procedures to help the blood flow more efficiently.
The third procedure, called the Fontan, is typically
performed between the ages of 2 and 5 years old.

In the Fontan, surgeons use a synthetic graft to extend
the inferior vena cava (the vessel that brings blood
back to the heart from the body) to the pulmonary
artery (the vessel that takes blood from the heart to the
lungs). Currently, surgeons use a synthetic vessel made
from poly(tetrafluoroethylene) (PTFE).

However, this vessel does not grow with the child.
Considering the average age for the Fontan procedure

is 4 years, these children have a lot of growing to do.
To keep up with the growing child, additional surgeries
to place longer grafts will be needed.

Additionally, these grafts don’t behave like native
tissue— that is they don't stretch or constrict like
regular vessels which can lead to problems including
clots and stenosis, which is a narrowing of the vessel that
restricts blood flow. Treating these complications from
synthetic grafts may eventually require stent placement
or additional surgeries.

Tissue Engineering a Better Vessel

Christopher Breuer, MD, and Toshiharu Shinoka,
MD, PhD, co-directors for the Center for Regenerative
Medicine at Nationwide Children’s, are co-inventors
of a tissue engineered vascular graft (TEVG) that could
be the answer to the problem of synthetic vessels.
Their innovation is nearly 30 years in the making.

The Breuer and Shinoka TEVG uses a biodegradable
scaffold seeded with the patient’s own cells. After the
TEVG is implanted, the scaffold degrades as it is
replaced with the child’s own cells, resulting in a
neovessel that functions just like a native blood vessel.

“Tissue engineered vascular grafts are superior to
other options for pediatric congenital heart patients
for several reasons, the most important of which is the
graft's growth capacity,” Dr. Shinoka says. “Our grafts
don’t require immunosuppression or anti-rejection
medications because they are made up of the patient’s
own cells. And they grow with the child, decreasing
the number of follow-up surgeries needed with
conventional grafts.”

Through a series of preclinical, computational and
clinical studies, the team has refined their TEVG and
its production.
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TEVGs Resist Calcification and Improve Hemodynamics
Calcification is one of the biggest reasons for biomaterial
graft failure. In a study published in 2024 in Nature
Communications, Dr. Breuer and team showed that
compared to expanded PTFE grafts, TEVGs

exhibited superior durability, including reduced
late-term calcification.

“All of the biomaterials we routinely use for
cardiovascular surgery are susceptible to dystrophic

Native PTFE
vessel conduit

Native
vessel

calcification,” says Dr. Breuer. “This biomineralization
reduces the function of the material, whether it is
functioning as a vessel or valve, and can ultimately
lead to the need for replacement of the prosthetic.”

Additionally, TEVGs better matched the native
vessels in terms of elasticity and responsiveness, which
is measured as “compliance.” This better compliance
matching allowed the graft to act more like the native
vessel in response to changes in blood pressure and
flow. This better compliance matching also prevented
the formation of stenosis.

Preventing Stenosis With Surgical Technique

A study published in 2025 in JACC: Basic to Translational
Science outlines changes in surgical techniques that
would be needed with a future adoption of the tissue
engineered vascular graft.

In a large animal study to assess surgical factors that
could contribute to stenosis formation, Dr. Breuer and
his team implanted and evaluated 50 ovine TEVGs,
collecting angiography at 1 and 6 weeks after implantation.

Results indicated that hemodynamics and surgical sizing
of the graft were potential driving factors. Regression
analysis showed that narrowing at the inflow anastomosis
and graft oversizing were significantly correlated with
stenosis development. Computational fluid dynamics
simulations showed that these factors influenced wall

PTFE conduit does not expand with native vessel
after bolus is added

TEVG conduit expands with native vessel
after bolus is added

Computational fluid dynamics models show how TEVG respond to changes in hemodynamics compared to the traditionally used PTFE conduit.
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“The idea here is to make the technology safer by eliminating the manual parts of
graft production and make it more readily available by eliminating the need for a clean
room. Hopefully this would also make the product more accessible for patients.”

— Christopher Breuer, MD, co-director for the Center for Regenerative Medicine at Nationwide Children’s

Christopher Breuer, MD, co-director for the Center for
Regenerative Medicine at Nationwide Children’s

shear stress and flow patterns, contributing to
neovessel narrowing. Additionally, clinical trial data
supported these findings, emphasizing the importance

of matching graft size to the native inflow vessel when
using TEVGs.

“This current study demonstrates that, within TEVGs,
graft oversizing as well as greater narrowing of the
inflow anastomosis at the time of surgery worsen the
degree of stenosis,” says Dr. Breuer. “Considering that
the current clinical practice is for surgeons to oversize
the graft - for good reason, with synthetic grafts you
need to give extra room for the child to grow to reduce
reoperations — we need to be prepared to incorporate
education and behavior change support as we advance
the translation and implementation of TEVGs.”

As the TEVGs move closer toward commercialization,
Dr. Breuer and his team are thinking about the need
to educate surgeons on the best way to use the new
materials.

“Our team has been refining our implantation approach

for decades, guided by animal studies, clinical trial
experience and computational modeling,” says Dr.
Breuer. “Sharing what we've learned will be an important
part of expanding the use of TEVGs if the data continues
to support moving forward with the FDA.”

Manufacturing the Grafts: Clean Room vs. Closed
System

Just as Drs. Breuer and Shinoka have continued to
innovate the graft and the surgical procedures, they
have evolved the process to produce the graft.

Currently, the process involves collecting mononuclear
cells from the patient’s bone marrow via filtration.
Those mononuclear cells are then vacuum seeded onto
the biodegradable scaffold.

Once the graft is seeded with cells, the technicians
test the graft to ensure all the criteria are met. Once
approved, the seeded graft is brought to the operating
room for implantation.

“When patients come to the hospital for their
operation, they have their bone marrow harvested,”
says Dr. Breuer. “Then, we take that bone marrow to a
clean room to make the graft. This is a logical and safe
way to make the graft, but it presents challenges. Not
all hospitals have clean rooms. They're expensive to
build and super expensive to maintain.”

Dr. Breuer and team acknowledge the need for a clean
room will ultimately increase the cost of the product
and may limit the utility of the technology. So they
came up with an alternate option.

“In the next generation version of the graft, one of
the things we are working on is making a disposable,
closed system, where the whole process could be
performed not in a clean room, but in the operating
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room or in the blood bank where the cells are
collected,” explains Dr. Breuer.

The technician injects the bone marrow cells and the
process happens in an automated fashion. The cells are
filtered and vacuum seeded onto the scaffold in one
closed system, eliminating the need for clean room
conditions and reducing the number of opportunities
for errors in the process.

“The idea here is to make the technology safer by
eliminating the manual parts of graft production and
make it more readily available by eliminating the need for
a clean room,” says Dr. Breuer. “Hopefully this would also
make the product more accessible for patients.”

Regardless of whether the graft is made in the clean
room or a disposable closed system, the product is the
same — a biodegradable scaffold that has been seeded
with the patient’s own cells, ready for implantation.

Breaking Through to Commercialization

Dr. Breuer and Dr. Shinoka’s TEVG is currently the
only one in clinical trials in the United States evaluating
their technology in children and has recently been
granted Breakthrough designation by the U.S. Food
and Drug Administration (FDA). The designation
helps speed up the development and review of the
device, which could lead to faster access for patients
who need it.

The latest clinical trial enrolled their 10th patient in
July 2025.

Clean room

“After we follow the 10th patient for 6 months, we'll
review the data. And if it merits, we hope to submit
an application to the FDA for clinical approval,” says
Dr. Breuer.

In preparation, Dr. Breuer and his team are working
with the Office of Technology Commercialization at
Nationwide Children’s Hospital. Their goal is to build
a startup around the technology to help bring it to
market pending FDA approval.

“We're thrilled to see TEVGs moving from the
research labs toward real-world impact through a new
startup company, hopefully launching in 2026,” says
Kyle Murrah, PhD, senior licensing associate in the
Office of Technology Commercialization. “This
technology has the potential to transform care for
people with complex cardiovascular disease by
providing living, growing grafts that can improve
outcomes over a lifetime. It’s a powerful example of
how innovation at Nationwide Children’s Hospital,
combined with the right industry partners, can
accelerate life-changing therapies to patients who
need them most.”

“I am excited about the prospect of having our first
startup in the regenerative medicine space,” adds
Margaret Barkett, PhD. “This is an important area of
science, and we're looking forward to bringing this
and future regenerative medicine innovations to the
marketplace.”

Closed system
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OUR STARTUPS

IN GOOD COMPANY

Dozens of startups, which have been critical to advancing new, early-stage therapies
to the point of FDA approval, commercial viability and even global distribution, have

launched since the Office of Technology Commercialization was formed in 2008. One
such startup, Andelyn Biosciences, an affiliate company dedicated to the manufacture
of gene therapy products for biotechnology and pharmaceutical industries, has enabled

Nationwide Children’s to be one of the only pediatric hospitals in the world that can

offer gene therapy clinical trials for infants and children.

Learn more about

As Nationwide Children’s innovators connect with entrepreneurial partners to launch
our startups.

new ventures, the OTC seamlessly guides them every step of the way.
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“Each new startup built on Nationwide Children’s discoveries reflects
our commitment to turning breakthrough science into real-world
impact. Our expanding portfolio showcases the strength of our
innovation ecosystem, where pioneering research in gene and cell
therapy, therapeutics, medical devices and digital health grows into
companies shaping the future of care.”

- Margaret Barkett, PhD, Director of Licensing
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Nationwide Children's is a preeminent leader in innovative pediatric health
care — trailblazing ahead to improve the lives of children everywhere.

In 2026, Nationwide Children’s introduced its 2026-2030 strategic plan: Leading the Transformation of Child
Health to Achieve Best Outcomes. The 2026-2030 strategic plan is not a revolution, but an evolution of the 2021-
2026 plan. As we continue to press forward, we are committed to expanding, accelerating and leading the work
that is already happening.

Cultivating an organization where research drives clinical care and clinical care drives research ensures children
receive the most advanced therapies possible for their conditions. It also brings together bright minds from every
corner of the organization dedicated to solving the problems affecting pediatric health.

More than 1,800 faculty work in over 100 subspecialties and 15 research centers. Researchers make discoveries
about disease processes and potential therapeutic agents. Clinicians invent devices to address challenges they face in
everyday practice. Many doctors, nurses, surgeons and scientists didn’t begin their careers expecting to be inventors,
but they're all driven by the desire to improve delivery and outcomes, and they all have a hand in innovation.

Luckily, there’s no business experience needed. The Office of Technology Commercialization helps creative
employees translate novel discoveries to the bedside and bring new ideas to fruition and to market by walking
them through every step of the process — from patent searches and prototypes to licensing or launching startups.

More than ever, Nationwide Children’s innovators are driving the future of pediatric care.

Learn more about the innovative clinical and research programs across Nationwide Children’s
and the unique ways they're working together in the 2024-2025 Annual Report.

RESEARCH INSTITUTES AND CENTERS OF EMPHASIS

Areas of research in the Abigail Wexner Research Institute at Nationwide Children’s transcend traditional
academic boundaries, which facilitates interdisciplinary team science and catalyzes discovery.

* Biopathology Center + Center for Microbe and Immunity Research

+ Center for Biobehavioral Health + Center for Perinatal Research

+ Center for Cardiovascular Research + Center for Regenerative Medicine

+ Center for Child Health Equity and « Center for Suicide Prevention and Research
Outcomes Research « Institute for Mental and Behavioral Health

+ Center for Childhood Cancer Research Research

+ Center for Clinical and Translational + Kidney and Urinary Tract Center
Research - Steve and Cindy Rasmussen Institute for

« Jerry R. Mendell Center for Gene Therapy Genomic Medicine

« Center for Injury Research and Policy
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RESEARCH GROWTH AT NATIONWIDE CHILDREN'S
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RESEARCH BY THE NUMBERS
2023 2024 2025

Principal Investigators* 264 268 278
Research Fellows 93 110 108
Graduate Students 68 76 74
Employees 1815 1956 2262
Publications 1820 1867 1964

*Includes faculty from the Abigail Wexner Research Institute and faculty from Nationwide Children’s Hospital with $50,000 or more in
research funding support.
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OUR SPACE: WORLD-CLASS FACILITIES FOR LIFE-CHANGING DISCOVERY

RESEARCH FACILITY HIGHLIGHTS

The Research Institute at Nationwide Children’s
Hospital is ranked among the top 10 NIH-funded
freestanding pediatric research facilities in the U.S.
The amount of child health research space on our campus
tripled. The Wexner Institute for Pediatric Research
(Research Building I) opened in 1987 with 136,580

MAIN CAMPUS HIGHLIGHTS

« 1,563,577 square feet of inpatient space.

+ 681,415 square feet of outpatient space.

square feet of dedicated research space. In the years
since, we opened three additional research buildings.
Nationwide Children’s has more than 840,000 sq ft of
research and innovation space, including research
buildings and offices across campus and the off-site
Biopathology Center.

+ 756,916 square feet of education and support areas.

+ Largest neonatal network and provider of inpatient pediatric

surgeries in the United States.*

*Most recent data from CHA-member pediatric hospitals, based on highest number of ICU beds and inpatients surgeries.
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Nationwide Children’s Hospital

700 Children’s Drive
Columbus, Ohio 43205-2696
NationwideChildrens.org

CONTACT UsS:

Office of Technology Commercialization
Nationwide Children’s Hospital
700 Children’s Drive | Columbus, Ohio 43205

Phone: (614) 355-2818 | Fax: (614) 722-2716

Email:
Tech.Commercialization@NationwideChildrens.org

LinkedIn:
View the digital version LinkedIn.com/showcase/-office-of-technology-commercialization
of this publication online
for exclusive content
and to learn more.
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