
2018 ANNUAL REPORT OF RESEARCH

ECOSYSTEMS
DISCOVERYOF



Irem Y. Tumer
Interim Vice President for Research

The impact of Oregon State 
University research reaches 
throughout our state, the nation and 
the world to address grand global 
challenges. From climate change 
and cancer treatments to world food 
supplies and robotics, we lead the 
way to advance solutions to some of 
our planet’s most pressing problems.

As Oregon’s land grant university with 
internationally recognized faculty, the 
work of our research enterprise creates 
immediate and visible impacts in 
Oregon communities and well beyond 
our borders. 

OSU’s research activity is grounded in 
our colleges, schools and departments, 
as well as the many centers and 
institutes based here. A longstanding 
culture of low interdisciplinary walls 
and a high spirit of collaboration 
provide a strong foundation for faculty, 
graduate students, postdoctoral 
scholars and undergraduates to pursue 
research, discovery and innovation. 

Oregon State’s collaborative research 
culture is more important than ever as 
we work to grow our collective work. 
Our research partnerships extend 
beyond OSU to other universities — 
both in the U.S. and internationally — 
as well as to government and industry. 
This work across sectors enables 
OSU faculty to pursue larger funding 
pools and provides our students with 
valuable experiences working for a 
national laboratory or private company. 

Additionally, OSU research creates 
knowledge that leads to innovations, 
commercial products and services, and 
even spawns new industries that can 
significantly impact the economy. We 
actively support the launch and growth 
of research-based startups in fields 
such as medicine and energy storage. 

I hope that you will learn about how 
OSU researchers are exploring new 
frontiers as you read “Ecosystems of 
Discovery: 2018 Annual Report of 
Research.” Of course, we are proud 
of our numbers as our state’s leading 
comprehensive research university. 
But what matters more at OSU is the 
impact of our research to advance 
solutions and forge new discoveries. 

For the last 150 years, Oregon State 
has steadfastly pursued its mission 
to provide accessible, high-quality 
education, economic opportunity 
and service to the people of 
Oregon, the nation and the world. 
Research plays a starring role in our 
work and will continue to do so in 
the future as we strive to address 
society’s grand challenges.

GRAND 
GLOBAL 

CHALLENGES 
Research to  

advance solutions

Cover photo: Emilee Mowlds, a 
natural resources undergraduate 
student, calibrates an instrument 
used in stream ecology as Francisco 
Pickens takes notes. Pickens is 
a master’s student in fisheries 
science. Looking on is their faculty 
advisor, Ivan Arismendi, an assistant 
professor in the Department of 
Fisheries and Wildlife.



BENEFITTING THE STATE, THE NATION AND THE WORLD

Oregon State University recorded its 
second-best year ever in competitive 
grants and contracts for research 
that benefits the state, the nation 
and the world while providing 
students with opportunities for 
hands-on experience. 

As Oregon’s largest comprehensive 
public research university, OSU 
earned a total of $382 million in 
research grants and contracts for the 
fiscal year ending June 30, 2018. A 
National Science Foundation grant of 
$88 million for the construction of a 
second coastal research vessel buoyed 
the university’s total, which dropped 
from 2017’s record of $441 million – 
a year that the university received a 
$121.9 million NSF grant to build the 

in the health sciences, researchers 
have documented the benefits of 
midwifery for better birth outcomes. 
Other scientists have identified 
potential compounds produced by 
dirt-dwelling microbes that could 
be effective in treating melanoma, a 
deadly form of skin cancer. 

“Oregon State’s success in earning 
federal, state and private-sector 
support for research is due to the 
amazing efforts of our faculty and 
their desire to achieve and engage 
in excellence,” adds Feser. “Writing 
successful research proposals takes 
teamwork and commitment over and 
above the day-to-day responsibilities 
of teaching, running a lab and 
mentoring student researchers.”

first of the latest generation of ocean-
going research vessels. 

Oregon State Provost and Executive Vice 
President Ed Feser says OSU researchers 
focus on major challenges facing the 
state, the nation and the world. 

“Over the years, OSU scientists have 
produced disease-resistant crops such 
as varieties of soft white wheat and 
hazelnuts, found new ways to fight 
infectious diseases and treat cancer and 
contributed to improving livelihoods in 
sustainable ways,” he says. “Research 
conducted at Oregon State creates 
jobs, solves problems and trains our 
future workforce.” 

As Oregon’s land grant university, OSU 
conducts research from basic science 
to projects inspired by the needs of 
businesses and the public. For example, 
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regulations. About 20 percent of our 
food supply is imported, including a 
whopping 97 percent of our seafood. 

Violations include histamines and 
antibiotics in seafood, and fruits and 
vegetables laden with pesticides. 
“Food adulteration is a severe issue 
in developing countries,” says Alan 
Wang, a professor of electrical 
engineering and computer science at 
Oregon State University. 

The current norm for testing for food 
adulteration relies on two complex 
laboratory methods that are labor-
intensive, expensive, time-consuming 
and depend on bulky equipment. 
Wang’s twist on the technology 
pairs a method called thin-layer 
chromatography with state-of-the-art 
portable spectrometers. He can pack 
the entire system onto a 1-inch by 

4-inch glass slide, and calls it a “lab-
on-a-chip.”

The system’s portability means that 
analysis can be completed on-site 
— on a boat or a dock, for instance. 
Its prowess was evident when Wang 
tested chili powder and oil for Sudan I, 
a carcinogenic orange-red dye. Wang 
was able to intensify the signature 
signal of a specific compound tenfold 
compared with current commercial 
techniques, detecting the illegal 
additive down to 1 part per million.

Wang hopes to engage external 
partners to explore possible 
commercialization of the technology.

Every bite of food we take is an 
act of faith. We trust that the crisp 
Willamette Valley apple and sweet 
Oregon Dungeness crab will satisfy, 
not sicken us. We’re almost always 
right, but it’s not a certainty. And 
the risk increases when food comes 
from countries with lax food safety 
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Above: Associate Professor Alan Wang 
(left) and postdoctoral Research Fellow 
Siva Shanmugan work on solutions in 
their lab. 



functional and structural advantages 
over hydrogels or sponges for local 
drug delivery, including scar-free 
healing,” says Adrian Gombart, a 
principle investigator at the Linus 
Pauling Institute and a professor of 
biochemistry and biophysics in the 
College of Science. 

Richard van Breemen, director of 
the Linus Pauling Institute adds, 
“This study is a fine example of 
interdisciplinary research involving 
investigators at the Linus Pauling 
Institute, which helps to define the 
health benefits of vitamins and other 
supplements that extend beyond the 
minimum dietary levels needed to 
sustain life.”

Researchers at Oregon State’s Linus 
Pauling Institute and in the colleges 
of Science and Pharmacy, along with 
collaborators from other universities, 
have taken an important step forward 
in the battle against these surgical site 
infections: nanofiber-based wound 
dressings loaded with the bioactive 
form of vitamin D. The dressings 
deliver the vitamin on a sustained 
basis over four weeks, spurring 
the production of an antimicrobial 
compound that kills microbes by 
disrupting their membranes. Because 
the dressings work by enhancing 
innate immune responses rather than 
by applying conventional, single-
target antimicrobial compounds like 
antibiotics, they are less likely to 
contribute to drug resistance. 

The researchers used a fiber produc-
tion method called electrospinning 
to produce the vitamin D-loaded 
dressings. “Electrospun nanofiber 
wound dressings offer significant 

The numbers are sobering. Every 
year in the U.S. alone, nearly 300,000 
surgical patients develop an infection 
within 30 days of their operation. 
More than 13,000 of these patients 
die. Beyond the personal toll is an 
estimated $10 billion in additional 
health care costs.
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Above: Associate professors Gitali Indra, 
Adrian Gombart and Arup Indra (left to 
right) are the Oregon State University 
researchers who developed the nanofiber-
based wound dressings.



Technology transfer — the process 
of commercializing research 
innovations through licensing and 
launching startup companies — is no 
abstract concept if you’re one of the 
40,000 patients undergoing a cardiac 
stress test, bone scan or other 
diagnostic procedure using medical 
isotopes every day in America.

That’s because even though 
there’s considerable demand for 
Molybdenum-99 — the material used 
for the medical isotope in imaging 
tests of the heart, lungs, bones and 
kidneys — supply is limited to a 
handful of overseas producers. The last 
supplier of Mo-99 in North America 
ended production in 2016.

An innovation developed at Oregon 
State, patented and licensed to 
Corvallis startup Northwest Medical 
Isotopes (NWMI), is on the verge of 
breaking that bottleneck. Contrary 
to previous production methods, 
which required large reactors, OSU 
nuclear engineering professor Todd 
Palmer, reactor engineer Todd Keller 
and then-undergraduate student 
Madicken Munk developed a novel 
target design that could produce 
commercially useful levels of Mo-
99 in a small, low-power research 

reactor like the one at Oregon State 
and other U.S. universities. NWMI 
is moving forward with construction 
of a 55,000-square-foot production 
facility in Columbia, Missouri. Because 
Mo-99 has a short half-life, this 
central location is critical for shipping 
to hospitals and clinics nationwide.

Brian Wall, assistant vice president 
for Research, Commercialization and 
Industry Partnerships at OSU, says 
NWMI demonstrates how technology 
transfer can bring an essential product 
back to the U.S. “It is a great example 
of Oregon State’s focus on maximizing 
our innovation and economic impact 
for the benefit of society.”

Above: Griffen Latimer (left), a graduate 
student and the reactor operator, and 
Steve Reese, director of the OSU Radiation 
Center, discuss the placement of samples 
in the reactor core.
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to a new way to 
produce critical 
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How does research benefit 
undergraduates? The question is 
addressed in hundreds of scholarly 
papers and the answers are many. 
Research increases student 
confidence, enhances their college 
experience and helps them find an 
academic home in what can be a 
vast and sometimes intimidating 
institution. Student gains include 
increased persistence to graduation, 
a higher likelihood of pursuing 
a graduate degree and stronger 
faculty connections.

Oregon State University has a 
long tradition of encouraging 
undergraduate research, and about 
2,000 undergraduates participate in 
research projects every year. Emilee 
Mowlds is one of them. 

A natural resources major, Mowlds 
was introduced to undergraduate 
research in her junior year, counting 
salamanders and cutthroat trout 
in the H.J. Andrews Experimental 
Forest. She then applied for 
the Research Experience for 
Undergraduates program, a 10-week 

every day.” Having experienced what 
she calls “a mini version of a grad 
program,” Mowlds is now pursuing 
graduate school.

Oregon State wants to see more 
success stories like Mowlds’. The 
university is investing $1 million to 
enhance foundational courses in the 
STEM fields — science, technology, 
engineering and math — and to 
better serve undergraduates from 
diverse backgrounds.

summer opportunity funded by the 
National Science Foundation. It was a 
step up from Mowlds’ previous tech 
position, as well as an opportunity to 
propose, test and execute her project 
— validating a scientific instrument 
used to measure photosynthesis in 
stream studies.

Mowlds’ faculty advisor, Assistant 
Professor Ivan Arismendi, describes 
the undergraduate research program 
as “a bit of what a scientist lives 
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Above: Emilee Mowlds, a natural 
resources undergraduate major, tests a 
scientific instrument in the H.J. Andrews 
Experimental Forest.



Oregon State University marine ecologist Jane 
Lubchenco was honored by the National Science 
Board with its 2018 Vannevar Bush Award.

Lubchenco, a distinguished professor at Oregon 
State University, is one of the world’s most highly 
cited ecologists. She served as an undersecretary 
of commerce for oceans and atmosphere and 
as administrator of the National Oceanic and 
Atmospheric Administration.

Lubchenco also served on the Obama administration’s 
Science Team and as the State Department’s first 
science envoy for the ocean, and has received 
numerous prestigious awards for her service to  
the nation.

“Dr. Lubchenco is an amazing scientist whose 
brilliance and vision have long made her a global 
leader,” says Irem Tumer, interim vice president for 
research at Oregon State. “Her work has improved 
countless lives while also bridging the gap between 
scientists and the public.”

A MacArthur Fellow and a member of the National 
Academy of Sciences, Lubchenco has also been 
awarded 20 honorary degrees from universities 
around the world.

Roy Haggerty, dean of OSU’s College of Science, says 
she has strengthened the voice of science nationally 
and globally.

“I’m positively thrilled to receive the Vannevar Bush 
Award,” says Lubchenco. “It is humbling to be in the 
distinguished company of previous recipients, and 
also to have the chance to shine a spotlight on the 
increasingly important role that science plays in our 
lives. To me, science is all about hope.”

A312 Kerr Administration Building
Corvallis, OR 97331-2140
T: 541-737-3467  |  F: 541-737-9041

The Vannevar Bush Award 
recognizes exceptional 
lifelong leaders in science 
and technology who 
have made substantial 
contributions to the 
welfare of the nation 
through public service in 
science, technology and 
public policy.


