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Letter from the President

The superpower of academic innovation...
Looking

back on the past year,

I

can proudly say we’ve done

more to improve our utility belt of tech transfer tools than

I’ve been at UNeM ed.
I’ve always been proud of the way our team seeks (and usually
finds) innovative ways to help promote the technologies UNMC
and UNO researchers bring through our door. B ut this last
year was something different. It was a whole new level .
Last fall, we produced for the first time the MidWest Drug
Development Conference, which was a resounding success. I
can’t tell you how many rave reviews we received. It was a fairly
simple idea : B ring several of the best Midwestern universities
together in Omaha for two days and combine resources to
attract the attention of global pharma, biotech, and venture
capitalists.
We gained more than a dozen new contacts and opportunities
from that conference, not to mention the support from
SHARPhub (Sustainable Heartland A ccelerator Regional
Partnership) grant funding. SHARPhub is funded by a Small
Business Technology Transfer grant from the National
Institutes of Health, and aims to provide entrepreneurial
resources to researchers in so-called flyover states like
Nebraska, Kansas, Oklahoma and the Dakotas.
SHARPhub will provide the kind of support that UNMC
and UNO startups might need to be more competitive for
venture or SBIR funding, or it may help provide support for
additional development of new technology. Early support like
this could make all the difference between obscurity and FDA
approval .
Combining SHARPhub with another new resource, UNeTech,
could prove to be a new super power for us. A s UNeTech—the
University’s Omaha-based biotech startup accelerator—grows,
any other time since

it will be yet another way to start and build companies that
will develop our new technologies past

UNeTech

Valley

of

Death.

will be the cornerstone for biomedical startups in

our region.

New

startups can go there to find all the support

they need, whether it’s affordable physical space or expertise
or mentoring or other resources.

UNeTech

can be a place where

biomedical entrepreneurs can move past their origin stories
to develop products that have a national and global impact on
human health.

I

Michael Dixon, Ph.D.
President and CEO

expect these new tools will lead to more success stories

Virtual Incision, which recently raised $18 million in
Virtual Incision is one of our most
successful startups, and is redefining minimally invasive surgery
to such an extent that it could create an entirely new industry.
Virtual Incision’s road to this point began more than a
decade ago, and I can’t help but wonder where they would be
today if they had access to the resources we have now.
I can only imagine.
But I feel fairly certain that biotech innovations
like

additional funding .

and startups that come through our doors today have an
opportunity for success like never before.

A nd

their success is

to all our benefit, not just here, but everywhere.
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Drug DEvelopment Conference a huge success!

On October 1-2, 2018, UNeM ed hosted its first-ever MidWest
Drug Development Conference, and it was an unqualified success.
“No question about it,” said Michael Dixon, CEO and President
at UNeM ed, the event’s primary host. “Taking a swing at something
major like this is more than a little nerve- wracking . Will anyone
show up? A re we wasting our time? B ut this was a home run, no
doubt—and not just for us.”
Dixon added that he received positive feedback at every turn
during the conference, which was held on October 1-2 at the Capital
District Marriott in downtown Omaha. Even weeks later, at other
national and regional events, Dixon reported feedback from other
university and industry representatives.
“People kept asking me how they could help next year,” he said, “or
how to be more involved. A lot of them were just really impressed
with the event and got a ton of value out of it.”
The conference pulled together more than a dozen Midwestern
universities, which represented more than $5.7 billion in research
expenditures and 1,937 new inventions in 2016, according to the
most recent data available. Those 13 universities presented more
than 40 new, drug- related technologies in short, 10-minutes
presentations. The audience was a collection of pharmaceutical
executives, venture capital groups and other potential partners who
could help further develop those new technologies.
The participating universities included Colorado State, Iowa,
Iowa State, Kansas, Kansas State, Missouri, Nebraska, Ohio State,
Oklahoma, Purdue, South Dakota, and Washington University in St.
Louis.
A ll told, 113 people attended the two-day conference, including
representatives from 24 companies and investment groups. A bout 146
one-on-one partnering meetings were scheduled, including 15 with
UNMC and UNO representatives alone.
A post-event survey yielded glowing reviews.

One

industry representative rated it a

“[g]reat
geography.”

said it was a
a vast

“10

out of

10”

and another

collection of universities, enabling access to

A nother respondent commented:
“This event was a great mix of opportunities to meet industry
folks, but also to meet academic folks. I actually met an individual
that may be interested in forming an academic collaboration.
A lso having VC firms, accelerators/incubators present allowed
for a unique networking opportunity for academia, industry, and
entrepreneurship.”
For UNeM ed, the conference yielded 27 new opportunities for
UNMC technologies, including 33 new contacts and 13 new company
and investment groups.
“A n opportunity is anytime we have a conversation with an
interested third-party that wants to learn more about a technology
for potential investment,” said M att Boehm, UNeM ed’s Director
of Licensing and principal planner of the event. “Those new
opportunities are conversations that can lead to agreements and
partnerships that help these early-stage innovations become new
treatments one day.”

The MidWest Drug Development Conference was born from the
UNeM ed has hosted in prior years: UNMC
Technology Demo Day and the Industry Partnering Summit. The
primary goal for each of those events was to highlight U niversity
combination of two events

innovations before an audience of pharmaceutical and biotech

representatives and potential investors or venture capital firms.

The

new conference is a combination of various key aspects from

both events, then an expansion to include the entire

Midwest

as a way

to attract more interest from major pharmaceutical and investment
firms.

The strategy apparently worked. UNeM ed hosted the second
MidWest Drug Development Conference on Sept. 30-Oct. 1, 2019.
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Thrills!
Chills!
Spills!
UNeMed launches
tech transfer podcast
Last

year,

UNeM ed

launched the best— which

is to say the only— tech transfer podcast on
the planet:

What

Innovation Overground.

began as an experiment in the medium

for promoting

Nebraska

innovations and

the value of technology transfer offices

everywhere, the project steadily grew into
something more.

The

podcasters quickly

expanded the mission to include raising
awareness about academic innovation
everywhere, not just at the

Nebraska.
The podcast’s

University

of

original intent was to

examine what it takes to advance academic
inventions and discoveries beyond the

research bench and into people’s lives as
“actual things on a shelf.”
“We really want to tell the untold stories
of innovation,” said Joe Runge, one of
the podcasts’ three co-hosts and UNeM ed’s
Business Development Manager. “We see
these stories every day, and they’re a really
interesting and fun way to show people how
universities—not just
to improve our lives.”

Nebraska—are

working

Runge is also the associate director of
UNeTech, the University’s biotech startup
accelerator in Omaha .

Tyler Scherr, Ph.D.

“We could make this about just Nebraska or UNMC or even just
UNeM ed,” Runge said. “But then that wouldn’t be very interesting to
very many people. W hat is interesting is finding those stories and
telling them in a compelling way.”
He is joined on the podcast by UNeM ed licensing associate Tyler
Scherr, Ph.D., and communications specialist Charlie Litton. The
podcast is currently available on all major hosting services, including
iTunes, Google Play M usic, S potify and iHeartRadio. It’s also
available on most other services.
In the premiere episode, which runs about 17 minutes, the co-hosts
bantered about some of the more pervasive “myths” associated with
tech transfer. They also discuss the idea of moving publicly funded
research into things on a shelf, and point out that innovation doesn’t
have to be a big idea to make a life-altering impact.
Later episodes discuss more specific technologies and their
potential impacts, such as the CRISPR gene-editing tool, home DNA
testing kits, drone technology, and dozens of others.
“I think what’s great about this project are the fun little nuggets
we find about the innovations we discuss,” said Scherr. “This isn’t
going to be a weekly innovation infomercial . Our goal here is to make
these podcasts less ‘S ham Wow !’ and more VH-1’s ‘Behind the M usic .’”
A ll episodes typically run about 15-20 minutes.

Joe Runge
4
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Amazing!

UNO Biomechanics is ...

2018 Innovator
of the year
OMAHA, Nebraska (Oct. 29, 2018)— The University of Nebraska
Omaha highlighted the 12th installment of the annual Innovation
A wards Banquet when UNO’s Biomechanics program became the first
department to claim the Innovator of the Year A ward.
The awards ceremony also honored a most Promising New
Invention A ward and a Startup of the Year. A n estimated audience
of 183 attended the event.
Each year UNeM ed celebrates the discoveries and creations that
emanate from UNMC and UNO with an awards ceremony that honors
all faculty, students and staff who submitted a new invention,
received a U nited States Patent or had their technology licensed
during the previous fiscal year.
In 2018, UNeTech also presented its first-ever award: The
Startup of the Year. UNeTech is the university’s startup accelerator
and incubator program, which was established to help nurture earlyat

stage technologies and fledgling startup companies that have ties
to the university.

Centese, Inc., was named the Startup of the Year. Led and coNebraska native Evan Luxon, Centese is poised to bring
to market Thoraguard, a medical device that automatically clears
founded by
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More 2018
innovation
awards
Award History
Most Promising New Invention
2018

chest tube blockages.

Centese is awaiting final FDA approval,
Thoraguard on the market.
UNeM ed presented Catherine Gebhart, Ph.D., (above,
left) and Varun Kesharwani, Ph.D., (above, right) the M ost
Promising New Invention award. They collaborated to
develop a test that detects four types of human herpes virus.
Their approach also minimizes the risk of false negatives.
Nicholas Stergiou, Ph.D., (below) accepted the Innovator
of the Year A ward on behalf of his Biomechanics D epartment
at UNO.
Dr. Stergiou is the founding chair of the Biomechanics
Department, which has produced a remarkable portfolio of

2017

Jingwei Xie, Ph.D.
Shixuan Chen, Ph.D.
Mark Carlson, M.D.

2016

Joyce Solheim, Ph.D.
Tatiana Bronich, Ph.D.

which could soon put

2015

innovations that could have significant impacts in healthcare

Catherine Gebhart, Ph.D.
Varun Kesharwani, Ph.D.

those innovations is a gait analysis system that can

A nother

innovation

detects concussions and potentially other traumatic brain

2014

Jason MacTaggart, M.D.

Orthagonal AquaBlade

2013

Keshore Bidasee, Ph.D.

Targeted Glyoxalase-1 Gene
Transfer to Prevent Cardiovascular and End-Organ Complications
in Diabetes

2012

Gregory Oakley, Ph.D.

program is building low-cost,
and cybernetics.

A nd

3D-printed

Babu Padanilam, Ph.D.

Novel Target for the Treatment
of Renal Fibrosis

2010

Stephen Bonasera, M.D., Ph.D.

Noninvasive Monitoring of Functional Behaviors in Ambulatory
Human Populations

A nother

prosthetic limbs

yet another program could predict

sudden onset of life-threatening symptoms for sufferers
Chronic Obstructive Pulmonary Disorder or COPD.

Small Molecule in Vivo InhibN-Terminal Protein
Interacting Domain of RPA1

2011

injuries by measuring the subtle fluctuations in a person’s
weight distribution as they simply stand in place.

Compositions for Modulated
Release of Proteins and Methods
of Use Thereof

itors of the

look at the way people walk and determine the risk of falls
in the elderly or other frail patients.

Nanofiber Sponges for Hemostasis

Michael Wadman, M.D., F.A.S.E.P. Emergency Medicine Care PortfoThang Nguyen, M.S.N., A.P.R.N., F.N.P
-C.
.
lio: Wound Irrigation System &
Oral Airway Management

in coming years.

A mong

Multiplex Assay for Rapid DetecHSV1, HSV2, EBV and CMV
by qPRC

tion of

of

2009

Paul Dunman, Ph.D.

Novel Antibiotic Compounds

*2008

Guangshun (Gus) Wang, Ph.D.

Anti-HIV Peptides and Methods
of Use Thereof

*2008

Janina Baranowska-Kortylewicz,
Ph.D.

Sex Hormone Binding Globulin:
New Target for Cancer Therapy

*Note: Most promsing new invention award was shared in 2008

Special Awards

6

2018

UNO Department of Biomechanics

Innovator of the Year

2018

Centese, Inc.

Startup of the Year (UNeTech)

2017

Donny Suh, M.D.

Emerging Inventor

2016

Irving Zucker, Ph.D.

Innovator of the Year

2015

Tammy Kielian, Ph.D.

Innovator of the Year

2014

Marius Florescu, M.D.

Emerging Inventor

2013

Howard Gendelman, M.D.

Innovator of the Year

2012

Tammy Kielian, Ph.D.

Emerging Inventor

2011

Jonathan Vennerstrom, Ph.D.

Lifetime Achievement

2010

Amarnath Natarajan, Ph.D.

Emerging Inventor

2009

Rodney Markin, M.D., Ph.D.

Lifetime Achievement

2008

Dong Wang, Ph.D.

Emerging Inventor

2007

Robert LeVeen, M.D.

Lifetime Achievement
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Gendelman
breaks internet
with HIV news
It’s

easy to get excited when one of our

researchers scores interesting results from
an experiment.

When

those results then lead to

a prestigious publication, it gets even more

tempting to start shouting from the rooftops.

Still,

we try to temper our enthusiasm as best

we can because a lot of the technologies we see
are still years away from reaching the clinic .

Then, on July 2, 2019, Howard Gendelman,
M.D., stood before a gathering of reporters and
cameras, and revealed his most recent publication
in Nature Communications.
He knocked everyone’s socks off.
A long with his team and partners at Temple
University, Dr. Gendelman showed that a treatment
regimen involving CRISPR and his LASER ART
technology may one day be able to cure HIV. A nd
hopefully sooner than anyone thought possible.
Dr. Gendelman’s innovation is an improvement
on existing HIV treatments known as
antiretroviral therapies or ART. One problem
with antiretroviral therapies: They are ineffective
at reaching viral reservoirs
such as the lymph nodes and the
central nervous system .

These

viral

reservoirs essentially serve as
bunkers that shelter

current medications.

HIV

from

Dr. Gendelman’s LASER ART—
Long A cting Slow
Effective Release for A ntiRetroviral Therapies—uses the
power of the patient’s immune
short for

system to store and deliver
medications throughout the
entire body in a sustained release
formulation.

LASER ART

targets the

immune system’s hunter cells, or

macrophages, which roam the body
on a perpetual seek and destroy
mission looking for foreign
invaders.

LASER ART

piggybacks

on the macrophages, which have

full access to all parts of the

body, including the central nervous
system—a particularly difficult

system to hack for most modern
medicines.

Dr. Gendelman’s

latest

experiments apparently cured a
small number of mice infected with

HIV.
It

might still be years before

the innovation moves into clinical
trials, but that didn’t stop the

news from blowing up across the
internet and airwaves.
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1,792

...in Metric City...

‘15-’19

Material Transfer Agreements

943

1,324

‘05-’09

‘10-’14

48

Patent Applications

Foreign Patents

Another new record and
a 128% increase over
the previous year!

196

‘05-’09

64

52

‘05-’09

80

34

‘10-’

U.S. Patents

A new record & 52% increase
over 2018! Previous record
was 52, set back in 2017.

$2.18m

104

‘15-’19

‘10-’14

Sponsored Research

Snaps a 10-year-old record
when UNeMed brought in
$2.13 million in sponsored
research in 2009!

License Agreements

8
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461

‘10-’14

Confidential Disclosure Agreements

527

330

Third time in company
history to reach the
century mark,

& 14%

better than the fiveyear average

(88.6)!

398

‘15-’19

47

278

167

’14

ored

101
New Inventions

‘15-’19

‘05-’09

443

‘05-’09

‘15-’19

405

Opportunities

‘10-’14

A new record, beating
out the previous
record of
back in

153 set
2016!

New Invention Notifications

Research

$5.73M
‘15-’19

$2.51m
‘05-’09

$2.51m

$8.77m
‘10-’14

Revenue

$9.96m
‘15-’19

$5.71M

A 67% increase

‘05-’09

over last year

& most since a
record $3.16M
in 2009.

$1.15m
‘10-’14

Revenue
9
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U.S. Patents

List of all U.S. patents issued to UNMC & UNO personnel during the fiscal year ending in 2019. Information includes
patent numbers, patent titles, the date the patent was issued and the names of all co-inventors listed on the patent.

“Lock-Block Shield Device”

U.S. Patent No. 1 0,0 1 0, 2 9 7 — issued July 3, 2018

Gregory Gordon

“Method of Targeting Glycoproteins to Treat Cancer”
U.S. Patent No. 1 0,0 2 3, 6 5 2 — issued July 17, 2018

Michael (Tony) Hollingsworth
Prakash Radhakrishnan

“On-Board Tool Tracking System and Methods of
Computer Assisted Surgery”
U.S. Patent No. 1 0,1 0 5,1 4 9 — October 23, 2018

“Compositions and Methods for the Treatment of
Cancer”

Hani Haider
Ibrahim Al-Shawi
O. Andres Barrera
David Saunders

“Single Site Robotic Device and Related Systems and
Methods”

Alexander Kabanov
Daria Alakhova
Yi Zhao

“Robotic Surgical Devices, Systems and Related
Methods”

“Stent To Assist In Arteriovenous Fistula Formation”

Shane Farritor
Tyler Wortman
Ryan Mccormick
Dmitry Oleynikov
Kyle Strabala
Amy Lehman

Tom Frederick
Joe Bartels
Eric Markvicka
Shane Farritor
Jack Mondry

U.S. Patent No. 1 0,0 2 2, 3 2 5 — issued July 17, 2018

U.S. Patent No. 1 0,0 3 4,7 3 9 — issued July 31, 2018

Marius Florescu

“On-Board Tool Tracking System and Methods of
Computer Assisted Surgery”

U.S. Patent No. 10,080,617 — issued September 25, 2018

Ibrahim Al-Shawi
Hani Haider
O. Andres Barrera

“Modified Pigment Epithelium-Derived Factor (PEDF)
Peptides and Uses Thereof For Treating Neovascular
Diseases, Inflammatory Diseases, Cancer, and for
Cytoprotection”

U.S. Patent No. 10,081,668 — issued September 25, 2018

Serguei Vinogradov
Jack Henkin
Ignacio Melgar-Asensio
Olga Volpert

“Macromolecular Delivery Systems for Non-Invasive
Imaging, Evaluation and Treatment of Arthritis and
Other Inflammatory Diseases”

U.S. Patent No. 1 0,0 9 2, 6 6 2 — issued October 9, 2018

Dong Wang
Jindrich Kopecek
Pavla Kopeckova
Scott Miller

U.S. Patent No. 1 0, 2 1 9, 8 7 0 — issued March 5, 2019

U.S. Patent No. 1 0,1 1 1,7 1 1 — issued October 30, 2018

“Controlled Release Peptide Compositions and Uses
Thereof”

U.S. Patent No. 1 0, 2 2 0,0 0 2 — issued March 5, 2019

“Anti-Microbial Peptides and Coatings”

U.S. Patent No. 1 0,1 4 4,7 6 7 — issued December 4, 2018

Guangshun Wang

Joseph Vetro
Sam Sanderson

“On-Board Tool Tracking System and Methods of
Computer Assisted Surgery”

“Macromolecular Delivery Systems for Non-Invasive
Imaging, Evaluation and Treatment of Arthritis and
Other Inflammatory Diseases”

U.S. Patent No. 1 0, 2 1 9, 8 1 1 — issued March 5, 2019

Dong Wang
Scott Miller
Pavla Kopeckova
Jindrich Kopecek

“Robotic Surgical Devices and Related Methods”

U.S. Patent No. 1 0,1 7 2,9 6 2 — issued January 8, 2019

O. Andres Barrera
Ibrahim Al-Shawi
Hani Haider

U.S. Patent No. 1 0, 3 0 7,1 9 9 — issued June 4, 2019

“Creatine Ester Anti-Inflammatory Compounds and
Formulations”

U.S. Patent No. 10, 2 0 6, 8 9 7 — issued February 19, 2019

Donald Miller
Thomas McDonald
Dennis Robinson
Jon Wagner
Samuel Augustine
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Amy Lehman
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Dmitry Oleynikov
Shane Farritor
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PDE4B selective inhibitors

improve inflammatory disease treatments
A UNMC

chemist has developed new compounds for the treatment of

inflammatory diseases.

These compounds target a protein called phosphodiesterase 4, or
PDE4 for short. PDE4 regulates inflammation, and is involved in a

number of inflammatory diseases such as chronic obstructive pulmonary

disease, rheumatoid arthritis, psoriasis, atopic dermatitis, inflammatory
bowel disease, and central nervous system diseases that include drug
addiction, schizophrenia and neurodegenerative diseases.

Several

approved drugs currently target

PDE4,

but with severe side

effects—like nausea and vomiting—that limit their use.
current

PDE4

Many

of the

inhibitors have poor uptake into the central nervous

system which limits their use in the treatment of central nervous system
diseases.

UNMC’s

new

PDE4

inhibitors sepcifically target the

B

isoform,

Inventor
Corey Hopkins

significantly reducing unpleasant side-effects such as nausea and
vomitting .

Targeting PDE4B

should help significantly reduce side

effects such as nausea and vomiting .

The

new

PDE4

inhibitors are designed for increased uptake into the

central nervous system, making them more useful than current drugs for
treating central nervous system- related inflammatory diseases.

Initial lead compounds exhibit nanomolar potency against PDE4B, an
8-10 fold improved selectivity for PDE4B, and good uptake into the
brain. One lead compound has also shown significant improvement in a
mouse model of cocaine addiction.

Rundown
Selective for the B isoform of PDE4
Enhanced uptake into the CNS
Nanomolar potency
Useful for treating a variety of inflammatory diseases

Modular prosthetic arm

Prosthetics can adapt to user’s lifestyle
A

modular prosthetic

arm, invented at

UNO Biomechanics,
is body-powered,
lightweight and made
to accommodate a

smorgasbord of taskspecific end-effector
attachments.

The

end-

effectors are specially
engineered to perform
specific, challenging

tasks such as playing

a stringed instrument,

Rundown
Body-powered prostheses
Task-specific end-effectors
Unique end-effectors for: playing stringed instruments, swimming,
bike riding, team sports, etc.

End-effectors can be easily replaced
Inventors
James Pierce
Jean Peck
Jorge Zuniga
Keaton Young

swimming, riding a

bike, and participating
in team sports like

basketball and baseball .

The

end-effectors can

be easily removed and
replaced as needed so
active users can easily
move from one task to
the next.

Most

of the

prosthetic’s parts can
be built using a

3D

printer similaiar to
what is pictured at
right.
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Antimicrobial peptides

Imbue orthopedic implants with primary immunity
Orthopedic

implants, such as hip

or knee replacements, all eventually
fail due to wear and tear.

But

if an

e
Somewhersk
on your in

implant gets infected it fails much

an invasion
is underway.

more rapidly and can even lead to
death.

Researchers at the University of
Nebraska M edical Center discovered
a new way to prevent implantassociated biofilm infections.
Guangshun Wang, Ph.D., designed
antimicrobial peptides to coat

!
DIG !
G
I
D

the surface of metallic orthopedic
implants and specifically target
antibiotic resistant infections
known as
resistant

Not

MRSA or methicillinStaphylococcus aureus.

only do the novel peptides

prevent

MRSA

biofilm formation,

but they also recruit host
immune cells to help clear any

Just to getCheer up kid, it’s worse
than it loo
inside, we g
ks.
ott
tion recept
ors, those mu a’ get past the patternrecognirderous macr
sweat, gooey
ophages, poo
oils, those
ls of acid
infernal help
and these ne
er bacteria—
w-fangled an
Traitors!—
timicrobial
gotta’ job
to do... you
pe
ptide bombs.
didn’t wanna
.. But, we
’ live foreve
r, did you?

opportunistic bacteria .

By

adding these peptides to

an implant’s surface,

Dr. Wang’s

technology effectively imbues
the medical device with its own
innate immunity.

In

humans, innate

immunity represents the front line
defense against pathogens.

however, have no such basic

Implants,

protections against infections,
including

MRSA,

which accounts

for two-thirds of all orthopedic
implant infections.

Implants

can become unchecked breeding
grounds for biofilm infections
and ultimately lead to total device
replacement—at best.

More

A mericans

receive hip or knee

replacements each year.

patients, approximately

Of these
100,000

will undergo a repeat procedure
to alleviate pain associated with
prosthetic loosening or bacterial
infection.

As an opportunistic pathogen,
MRSA has evolved numerous

strategies for evading the human

MRSA

New delivery method opens
powerful option for HIV
Early

UNMC’s
HIV

studies show

novel approach to

treatment could reduce the

than one million

immune system .

Antiretroviral therapy

has a

particularly notorious ability to

regimen to a single treatment

once every month (or even less
often), eliminating the need

for current strategies that
require daily administration of

the lymph nodes and the central
nervous system .

Reservoirs

bunkers that shelter

HIV

this obstacle with a new

biofilm is fully

formed, the only effective treatment
involves total removal of the
orthopedic implant.

Even

then, the

patient is at a permanently increased
risk for repeat infection.

like

these essentially serve as a

Once

MRSA

(HIV-1) virions budding

from a cultured lymphocyte.

reaching viral reservoirs in

medication.

a

immunodeficiency virus-1

A ntiretroviral therapies,
or ART, are ineffective at

find, attach to, and create bacterial
biofilms on orthopedic implants.

numerous human

medicine.

UNMC

from

ART.
LASER ART

LASER

harnesses the

power of the patient’s immune

access to all parts of the body,

With further development
LASER ART could have a

including the central nervous

medications throughout

system to hack for most modern

planet who are affected by

tests on mouse models

and large animals show that

LASER ART
12

dramatic impact on the estimated

34.2

Early

the entire body in a sustained

lasting antiretroviral activity.

system—a particularly difficult
medicines.

system to store and deliver

ART

sustained release with long-

LASER ART piggybacks on
macrophages, which have full

researchers overcame

nanoformulation called

release formulation.

produces a

million people on the

HIV. The Centers for Disease
Control estimates 1.1 million
A mericans are living with HIV
infection.
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Suh precision injection syringe

New syringe allows precise, one-handed injections
Rundown
Can be securely operated with one hand
Allows use of a precise, pencil-grip
Designed with feedback from several clinical specialties
Potential applications in ophthalmology, ENT, plastic surgery, pediatric surgery, rheumatology and self-injections

A novel syringe developed at the University
Nebraska M edical Center enables users
to safely perform one-handed injections
with improved control . The new syringe is
of

particularly useful in several delicate medical
procedures, like correcting crossed or lazy
eyes in children.

The

syringe frees up the

other hand to safely secure the injection

site, allowing doctors even more precision.

Led by UNeM ed’s 2017 Innovator of the
Year, pediatric ophthalmologist Donny Suh,
M.D., the inventors gathered hands-on feedback

from a wide range of clinical specialists
to create an elegant working prototype.

While

the design facilitates the comfortable

operation of the syringe with one hand, it
can still be used as a traditional syringe.

This

technology has potential applications

in ophthalmology, ear-nose-throat,

Inventor
Donny Suh

rheumatology, plastic surgery, and selfinjections, among others.

Currently,

there is

strong clinical interest in using this syringe

SMZL specific biomarkers

Diagnose, monitor rare
lymphoma with blood sample
A

new set of biomarkers could help in the

diagnosis and prognosis of a rare form of
cancer.

S plenic

marginal zone lymphoma, a cancer

of the spleen, affects approximately
people annually in the

However,

United States.

2,000

current diagnosis is often times

unclear and typically requires removal of
part or all of the spleen.

By

systematically analyzing

present in

437

39,000

genes

clinical samples across

13 clinical datasets, researchers at the
University of Nebraska at Omaha identified
a unique 135-gene profile unique to this

rare form of splenic lymphoma .

Intriguingly,

separate subsets of seven and two
biomarkers were demonstrated to be greater
than

93

percent accurate at diagnosing

splenic lymphoma versus all other
lymphomas.

Unlike

B-cell

most diagnostics, these biomarkers

can be measured in blood as well as in fresh
or preserved tissue samples.

With

further validation, these biomarkers

could also be used to monitor splenic
lymphoma progression and metastasis in

real-time, enabling oncologists to provide
timely and effective treatment.

Rundown
Novel biomarkers for splenic marginal zone lymphoma
Positively diagnose SMZL from all other B-cell lymphomas
Measure biomarkers in blood and in fresh or preserved splenic biopsies
Potential to monitor SMZL progression in real-time
Inventors
Christine Cutucache
Jacob Robinson
13

for the delicate delivery of therapeutics for
the treatment of acute macular degeneration.

We

are now working with a manufacturing

partner to develop a final working prototype
for regualtory testing and approval .
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Distal radius fracture plating system

Universal plating system
saves time, improves outcomes
Wrist

fractures don’t come in one shape and size, but a new fixation device

just might.

A leading orthopedic surgeon at the University of Nebraska M edical
Center, Daniel Firestone, M.D., invented a universal wrist fracture fixation
plate. By studying fragment-specific plating systems, D r. Firestone designed
a novel plate that blends the essential components of each. The result is an
elegant system with enough flexibility to secure any of the most common wrist
fracture patterns.

The Firestone Plating System

is a next-generation technology that provides

all of the benefits of fragment specific plating without the drawbacks
associated with surgically placing multiple devices.

It

singlehandedly addresses

a number of fractures in both dorsal and volar fragments.

It

is easy to use and

easier to install, potentially increasing operating room and surgical efficiency.

Inventor
Daniel Firestone

Rundown
Universal plate for distal radius fractures
Benefit of optimal fragment fixation systems
Benefit of surgeon comfort with the procedure
Replaces, combines several plating systems into one

AV fistulas

Device helps fistulas mature faster, better, safer
Healthcare

providers now have a better, more

reliable way to improve dialysis in patients with
kidney failure.

Hemodialysis

simulates kidneys function by

filtering a patient’s blood outside the body to
cleanse it from toxins.

For

dialysis to work

properly, dialysis machines must filter as much blood
as possible during each treatment.

An

arteriovenous or

AV

fistula is a point of

entry and exit to the blood vessels that also allows
large amounts of blood to flow uninterrupted.

This

portal serves as a connection between an artery and
a vein in the patient’s arm and allows the vein to

grow large and strong providing reliable access to
blood vessels each time.

The

problem with creating

AV

fistulas is that

they require weeks to months to develop, or

mature, and strengthen before a patient can undergo
hemodialysis.

Many

patients undergoing dialysis are

never able to mature a large fistula .

A

better, more reliable way to create

seems like a good idea .

Inventor
Marius Flroescu
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fistulas

UNMC surgeon and the 2014 Emerging Inventor
Marius Florescu, M.D., has a new device that
represents the first major improvement for the AV
fistula in more than 40 years. His device promotes
better AV fistula creation and maturation for
hemodyalisis.
Dr. Florescu also made a critical discovery
during his proof-of-concept work: Identifying the
first known animal model in which AV fistulas can
mature.
awardee,

Rundown
First major improvement for the AV fistula in more than 40 years
Medical device that promotes fistula maturation
Capable of maturing AV fistulas in an animal model
Inexpensive, single use
Multiple applications beyond fistula maturation

AV
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Wirelessly controlled motors enhance
functionality and prevent muscle fatigue
A

new cyborg prosthetic arm design brings

prosthetics one step closer to replicating
anatomy.

Traditional

electronically-powered

Inventors
James Pierce
Jean Peck
Jorge Zuniga
Rakesh Srivastava
Walker Arce

prostheses have two common downfalls:

weight and a lack of manual, body-powered
control .
at

To solve these issues, a research team
UNO Biomechanics designed a novel

prosthetic arm that incorporates the best
of both worlds:

It

has both the lightweight

feel of a body-powered prosthetic and the

improved functionality of an electronicallypowered device.

Using

a body-powered prosthetic base, the

hybrid arm still provides manual control .

Manual

motor control is an important

feature because it permits the development
of healthy and strong muscles in children
who would normally abandon the use of
their affected limb.

That

leads to long-term

weakness and even postural problems such as
scoliosis.

To

reduce weight and enhance ease of use,

fewer (and lighter- weight) motors are used.

Rather

than developing all of the force

needed to grip objects, the motors in this
hybrid design are intended to augment the

user’s strength to make using the prosthetic
easier and to encourage them to use the
strength they have.

Rundown
Lightweight, ergonomic
Grip primarily controlled by elbow or shoulder flexion
Grip strength enhanced or even maintained by wirelessly controlled motors
Reduces muscle fatigue
Increases functionality

Easi-CRISPR

Get more out of CRISPR with new insertion protocol
Inventors
Channabasavaiah Gurumurthy
Hiromi Miura
Masato Ohtsuka

The discovery of the new gene editing technology,
CRISPR, was a dream come true for scientists
everywhere. Never before could DNA be cut so cleanly and
precisely. B ut CRISPR only solves half the problem .
While CRISPR can delete a specific segment of
mutated or faulty DNA, the process for replacing that
piece has been unwieldly, imprecise and very inefficient. In
short, CRISPR is the precision of a laser, while current
DNA insertion methods are closer to bludgeons.
A n international collaboration invented a better
method to capitalize on CRISPR’s strengths, while
dramatically improving efficiency of inserting new

Rundown
Insert larger DNA fragments
Improve efficiency up to 83 percent
No special equipment needed

material by as much as 400 percent. The U niversity of
Nebraska M edical Center’s Dr. Channabasavaiah Gurumurthy
and D rs. M asato Ohtsuka and Hiromi Miura at the Tokai
University School of M edicine in Japan invented the
protocol, which has a remarkably high rate of efficiency
(up to 100 percent in some genetic loci).
As a research tool, the new protocol could have a
profound impact in developing new genetically engineered
model organisms, including animals, cells and plants, and
other testing media that could lead to future cures of
genetic conditions.

15
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AquaBlade

Eliminate risks associated
with open-heart surgeries
Aqua Blade, a new medical device invented at the University of Nebraska
M edical Center and UNeM ed’s Most Promising New Invention of 2014, could
provide a less invasive treatment for cardiovascular disease and eliminate
a significant amount of the inherent risks associated with open-heart
surgeries.

Aqua Blade

is an innovative surgical instrument that uses a catheter to

deliver a specialized cutting tool through a patient’s artery where it uses a

high-pressure water jet to help repair life-threatening tears in artery walls.

The device could also be used to help remove previously deployed stents.
A rterial tears in the inner lining of an artery can lead to the formation

of blood clots that obstruct blood flow and eventually lead to a heart
attack or stroke.
of patients.

Current

If

left untreated, an arterial tear is fatal for

80

percent

treatments for arterial tears often require open-heart surgery,

25 percent risk of death and an extended recovery period.
Aqua Blade eliminates most of those risks while also minimizing the time
of recovery. It is currently at the conceptual stage, preparing a functional
prototype for preclinical testing .
which carries a

Inventors
Alexey Kamenskiy
Amy Matz
Jason MacTaggart
Nicholas Phillips

Rundown
Treats aortic dissection
Removes stents
Less invasive
Faster patient recovery

NF-KB Pathway Inhibitor

UNMC scientists invent new compounds to treat cancer
Researchers at the University
Nebraska M edical Center

of

created a molecule capable of

NF-κB

specifically inhibiting the

pathway, a key target involved in

Rundown
Inhibits the NF-kB pathway
Causes degradation of IKKa and IKKb
Nanomolar potency in cell-based studies

a variety of cancers and other
diseases.

The NF-kB

pathway is often

overactive in a number of cancers.

Inventors
Amarnath Natarajan
Sandeep Rana

Therefore,

new ways to shut off

this pathway could yield important
new cancer treatments.

A marnath Natarajan, Ph.D.,

and

his team developed a small molecule
called

36-252

that destroys

key members of the

NF-kB

IKKb

ovarian

pathway—specifically the proteins
and

IKKa. In

cancer cell studies,

36-252

effectively inhibited cell growth
at nanomolar concentrations,

stimulated cell death (apoptosis),
and effectively inhibited
kB activity.

36-252

NF-

was also

effective at destroying ovarian
cancer stem-like cells.

UNeM ed

is interested in

forming collaborations with
industry to further explore
the potential of

36-252

as a

novel therapy of the treatment
of cancer and other diseases
associated with overactive
16

NF-kB.
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