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DEAR BME ALUMNI AND 
FRIENDS:

Welcome to the Fall 2019 / Winter 
2020 edition of the UNC / NC 
State Joint Department of Biomedical 
Engineering Newsletter! In this edition, 
we share a number of exciting stories 
about the department, but to begin 
I would like to introduce myself, I 
am Paul Dayton now serving as the 
Interim Chair / Department Head. I 

joined the UNC / NC State BME faculty in 2007. My research efforts involve developing new technologies for using 
ultrasound in imaging blood flow, microvasculature, and molecular markers, as well as for targeted therapeutics.  
I am excited and honored to take on the responsibility guiding this innovative department while our parent 
institutions conduct a joint national search for a world-class permanent Chair.

I would also like to take this opportunity to thank our former Chair, Dr. Nancy Allbritton. Her fantastic 
accomplishments over the last decade have grown and positioned UNC / NC State BME into an emerging world-
class department. On November 1, 2019 Dr. Allbritton began her next challenge; the Frank & Julie Jungers Dean 
of the College of Engineering at the University of Washington. Though we miss her, we are thrilled about Dr. 
Allbritton’s new opportunity and expect spectacular success for her and the College she now leads!

This moment of change seems a good time to recall our background and mission. Since 2003 this department 
has been a joint endeavor of North Carolina State’s College of Engineering with UNC-Chapel Hill’s College of 
Arts and Sciences and School of Medicine. The joining of these top-rated medical, science, and engineering schools 
provide a fertile environment for biomedical engineers to pursue of some of the most important biomedical problems 
facing our society. In this setting, the Department is deeply dedicated to its mission to unite engineering and medicine 
to improve lives.

The Department continues to grow its national and international leadership in its educational and research 
activities. This growth has been most recently catalyzed by the addition of new faculty with internationally 
recognized interdisciplinary research programs along with new teaching and research space on both campuses. Our 
next urgent challenge is to search for and recruit a permanent Chair with the accomplishments and skills needed to 
lead the joint UNC / NC State BME department to even greater success in the next decade. To that end UNC and 
NC State have retained professional recruiting firm Russell Reynolds to conduct a nationwide search for the very 
best possible candidates for this position. This search will commence in the next few weeks, and we are excited to 
meet the exceptional leaders discovered and selected as candidates for the Chair position.

In closing I hope that you will take some time to take a look at our unique department as revealed in this 
newsletter. Within is reporting of some of our exciting efforts to provide tools and techniques that will lead to 
happier, healthier, and longer lives over the next century. This document offers a wealth of information about 
our programs and who we are. I encourage you to contact us with questions or comments regarding the exciting 
educational and research opportunities we offer!
 
Sincerely,

Paul A. Dayton, PhD
William R. Kenan, Jr. Professor and Interim Chair
UNC / NC State Joint Department of Biomedical Engineering

Dr. Paul Dayton

LETTER 
FROM 
THE 
CHAIR
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A NEW STUDY published in Nature Communications 
shows a promising alternative for those who have to 
take a daily pill regimen. Targeting HIV treatment and 
prevention, researchers across multiple departments 
at the University of North Carolina at Chapel Hill 
collaborated on a seven-year study in animals to make a 
better injectable drug implant that can combine multiple 
drugs and is ultra-long acting, while also addressing many 
of the challenges faced with current HIV treatment and 
prevention methods.

“There is no FDA-approved or marketed technology 
for long-acting prevention of HIV, and we are the first 
to use this delivery method with multiple antiretroviral 
drugs,” said Dr. Rahima Benhabbour, first author of the 
study and assistant professor in the Joint Department. 
“To have an HIV prevention treatment that consists of an 
injection once or twice a year would make an incredible 
impact for patients.” She added, “This technology is not 
only promising for HIV, but for any kind of condition 
that requires a daily intake of medication. We’re talking 
about a safe, removable, long-lasting injection that takes 
away the burden of adhering to a daily medication 
regimen.”

Antiretroviral drugs are used in both prevention 
and treatment of HIV, and multiple types are used 
in combination to counteract resistance to any one 
antiretroviral drug. These drugs need to be taken 
consistently every day. There are many obstacles that 
stand in the way of adherence to these medication 

Long-acting implant shows promise 
for HIV prevention and treatment

BME 
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regimens. Benhabbour says this especially applies to 
otherwise healthy people trying to prevent infection.

“In sub-Saharan Africa where prevalence of HIV is 
highest, accessibility to these medications can be difficult, 
and there is much stigma associated with the virus,” 
Benhabbour said. “It is a very big deal for someone who 
doesn’t have HIV to go out of their way to not only 
access the drugs, but then associate themselves 
with HIV by taking a pill every day.”

There’s also the factor of human 
error. Anyone who strives to 
take a daily multivitamin can 
understand that some days the 
pill gets skipped, or gets taken 
at a different time of day. But 
such small deviations can 
make antiretroviral drugs less 
effective.

“Because one of the biggest 
difficulties associated with HIV 
prevention is lack of adherence 
to drug treatment, we wanted to 
create a drug delivery system that 
essentially solved this problem,” said 
senior author Dr. J. Victor Garcia, professor 
of medicine at UNC School of Medicine, director 
of the International Center for the Advancement of 
Translational Science and member of the UNC Center 
for AIDS Research.

The injectable implant is comprised of three elements 
— an organic solvent, a polymer and the drug or drugs 
that need to be delivered. The formulation results in a 
honey-like liquid that turns into a solid when injected 
under the skin. This phase inversion happens when 
the solvent diffuses into the body leaving behind the 
polymer and medication(s) — the combination of 

which determines over what time period the 
medication(s) will be released into the 

blood system.
In this study, six antiretroviral 
drugs were tested, and all kept 
their physical and chemical 
properties within the 
formulation and upon release. 
All six were also released from 
the implant at effective levels 
for a sustained amount of time 
ranging from one month to a 
year.
This study was a collaboration 

amongst the Joint Department, 
UNC School of Medicine, UNC 

Eshelman School of Pharmacy, UNC 
Center for Aids Research and Merck 

Research Laboratories. It was funded by grants from 
the National Institute of Allergy and Infectious Diseases 
and the International Center for Advancing Translational 
Science. •

“To have an HIV  
prevention treatment 

that consists of an 
injection once or twice 
a year would make an 

incredible impact  
for patients.”

- Dr. Rahima Benhabbour 
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EVERY YEAR IN THE UNITED STATES, hundreds 
of thousands of people learn that the pain in their 
knee or shoulder is a soft tissue that needs repair or 
replacement.

Surgical advances have made the process of replacing 
those injured tendons and ligaments fairly routine. But 
the science behind creating new soft tissues (including 
skin) has moved forward more slowly.

And that’s where an interdisciplinary team of 
researchers at NC State University and the University 
of North Carolina at Chapel Hill has found a 
potentially transformative opportunity. Drawn from 
biomedical and industrial engineering, textiles and 
veterinary medicine, the group is exploring how to 
apply 3D printing and nonwoven fiber manufacturing 
to create new tissues that can grow in the body.

There are three components in tissue engineering, 
according to the National Institute of Biomedical 
Imaging and Bioengineering (NIBIB): scaffolds, cells 
and active molecules that encourage further cell 
growth. The three work together to generate new 
tissues, with the scaffold giving form and structure to 
the tissue growth catalyzed by the active molecules. 

Two related questions have led the team’s work: 
How can you manufacture tissues at several scales, 

from micro to nano, with speed and repeatability? And 
what should those scaffolds be made of?

The focus has been on creating scaffolds, which give 
form and direction to tissue growth. Different tissues 
have different shapes and different compositions at 
multiple scales.

 “In the absence of scaffolds,” said Dr. Rohan 
Shirwaiker, an associate professor of industrial and 
systems engineering at NC State, “we could still get 
bone cells and grow them on a petri dish. And they 
will multiply, but they won’t really grow and form the 
bone tissue that we need.”

Today, most transplanted tissues come from cadavers 
or the patients themselves. There’s been some progress 
on using stem cells to repair damaged tissues. Neither 
approach delivers the level of customization that the 
human body demands, said Dr. Fran Ligler, Lampe 
Distinguished Professor in the Joint Department.

That’s where the Forging Interdisciplinary Bio-
inspired Engineered Regenerative Science (FIBERS) 
team saw its opportunity. 

“Once we get a handle on both the materials and 
the manufacturing, we can really leapfrog what’s 
going on in the regenerative medicine community,” 
Ligler said.

04

A revolution 
in regenerative 

medicine
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‘Wow, if I could do that on a larger scale, it opens 
up opportunities outside of this domain for other 
applications.’”

While working through those issues of how to engineer 
new scaffolds, the team also wrestled with what they 
should be made of. A scaffold’s mission is fleeting and 
sensitive. Once implanted, it needs to carry load, spark and 
shape cell growth, recruit other cells from inside the body, 
then disappear when the new tissue is able to function 
alone. And it needs to do all that without disrupting any of 
the cells and systems around it.

Numerous factors determine whether a given material is 
up to that job, said Pourdeyhimi:

 ▪ Solidity: Are the pores in the material large enough 
to allow tissue growth?

 ▪ Processing temperature: Can the scaffold material be 
manufactured at a low enough temperature to avoid 
damaging cells mixed with it?

 ▪ And, if we have to resort to solution blowing, how 
does it interact with solvents?

To develop a material that meets those needs, 
Pourdeyhimi needed to reverse a lot of what informs 
the most common projects at the Nonwovens Institute. 
Commercial air and water filters, which make up a 
strategic share of NWI work, demand large amounts of 
materials with tiny pores. 

“We’re learning how to process materials that we’ve 
never processed before,” Pourdeyhimi said. “We’ve learned 
how to manipulate them and use more biofriendly types of 
polymers that the industry would need to use.”

AN INTERDISCIPLINARY APPROACH

Tissue engineering itself sits at the intersection of several 
disciplines: biology, textiles and medicine, to name three. 
To tackle the field’s grand challenges, the team needed to 
cross academic boundaries itself.

3D PRINTING MEETS NONWOVEN MATERIALS

To meet the challenge facing tissue engineering, the 
FIBERS team is using two technologies where NC State 
has particular strength: 3D printing and nonwoven textiles. 

With a 3D printer, a researcher can reproduce the shapes 
and structures in an MRI image or a CT scan. That 
control is essential, Shirwaiker said, but traditional 3D 
printers may not appropriately capture features at the tiny 
scale that tissue engineering demands.

“With conventional 3D printing, that’s where you run 
into roadblocks,” Shirwaiker said. “The feature sizes that 
you can make can be an order of magnitude too large.”

That’s a particular problem at points where engineered 
tissues meet existing ones. Shirwaiker and Dr. Matt Fisher, 
an assistant professor of biomedical engineering, have been 
exploring different 3D printing strategies to make tissues 
such as the meniscus and tendons. At the point where 
tendon meets bone, Fisher said, there’s an abrupt transition 
from the stringy, fibrous texture of the soft tissue to the 
bone.

“That’s what makes it a very difficult engineering 
problem,” he said.

Eventually, the team reached the limits of what existing 
3D printing and nonwoven manufacturing could do. 
So they built their own machine, with support from the 
Game-Changing Research Incentive Program (GRIP), 
a partnership of the NC State Office of Research and 
Innovation, RTI International and the Kenan Institute for 
Engineering, Technology and Science. 

What they built is essentially an advanced 3D printer. 
The chief difference between it and traditional 3D printers 
is the way it forms fibers, said Dr. Benham Pourdeyhimi, 
executive director of the Nonwovens Institute and the 
principal investigator for the FIBERS project. 

The FIBERS team designed its machine to offer more 
variety in the size, shape and orientation of the layers 
of fibers that form an object. That increased control 
over architecture, orientation and size allows the team 
to build structures that better match the natural fibers 
they’re aiming to replace and regrow. It’s also the most 
significant advancement to come out of the project so far, 
Pourdeyhimi said, and there’s a patent pending on the 
features of the process. The team has also applied for a 
second patent on the specific fiber geometry they’ve been 
able to produce with the machine.

“What we learned on the little GRIP machine we could 
never do on a big pilot machine easily,” Pourdeyhimi 
said. “So for me there were a couple of ‘Aha!’ moments. 
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THE FUTURE OF FIBERS

To this point, the research team’s work has focused on 
innovations that would improve quality of life for the 
hundreds of thousands of people who get replacement soft 
tissues each year. But they know there’s another population 
with a greater need.

Right now, roughly 114,000 Americans are waiting for 
organ transplants, according to the Organ Procurement and 
Transplantation Network. Based on averages from the last 
decade, less than a third of them will find a donor this year.

Their options are limited, and their odds are long. It’s for 
them that engineered tissues and organs hold the greatest 
promise. The NC State and UNC-CH research team is 
seeking support to meet their needs. 

The FIBERS investigators have requested funding from 
the National Science Foundation to establish a national hub 
for regenerative tissue engineering at NC State. That hub 
would bring together nine other universities and industry 
partners to build major facilities based on the GRIP concept 
and create a central library and database of new materials 
and specifications for scaffolds, with which the research 
community can interact and collaborate on the development 
of new structures.

It would also develop the capability to produce, on a mass 
scale, scaffolds that could grow a range of different tissue 
types, from anterior cruciate ligaments for young athletes 
whose only options are tissues from cadavers, to regenerated 
livers for transplant-seeking patients who may have no other 
options at all.

“I think this is going to snowball,” Pourdeyhimi said. “I 
hope it’s going to snowball into something much bigger for 
our team, for NC State, and for the nation.” •

“We work in a collaborative manner because no single 
individual can solve the problems that we’re solving,” 
Pourdeyhimi said.

Fisher is part of the faculty cluster in translational 
regenerative medicine, and his work with Shirwaiker 
on 3D printing tissues predates the FIBERS initiative. 
Pourdeyhimi and Ligler invited them to form the core 
team.

As the team coalesced, the researchers found that they 
didn’t just bring different skills. They spoke different 
languages, Fisher said. The word “scale” is a good example. 
In his own lab, Fisher spends hours creating a single 
scaffold with a surface area of a few millimeters at most. 
His challenge was scaling that painstaking process up “so 
we can produce a whole bunch of scaffolds at a relatively 
low cost,” he said.

“We talked to Dr. Pourdeyhimi about scaling up,” Fisher 
added. “And he said, ‘No, what you’re talking about is 
scaling down.’ When they talk about scale, he’s used to 
producing large volumes  of materials in a single day.”

The team, which also includes faculty members from 
the College of Veterinary Medicine at NC State and the 
UNC School of Pharmacy, the UNC Burn Center and 
orthopaedics department at UNC, meets weekly. The 
tone of those meetings is different from other academic 
endeavors Ligler has experienced.

“There’s a real give-and-take between the people on the 
manufacturing side, in nonwovens, and in biology,” she 
said. “‘What do you need? What are the metrics? Can you 
test these for us?’ It’s very iterative.”

“Once we get 
a handle on both 

the materials and the 
manufacturing, we can 

really leapfrog what’s going 
on in the regenerative 
medicine community.” 

- Dr. Fran Ligler



08

TWO HIGH SCHOOL STUDENTS stand in the 
middle of an NC State engineering lab fidgeting 
with small sensors attached to their forearms. Taking 
a cue from one of the lab’s researchers, they start 
moving their wrists up and down — hesitantly at first, 
then with growing excitement — bringing to life a 
prosthetic foot located about three feet away.

Their classmates huddle around, craning their necks 
to get a good look.

“It’s like the Terminator,” one of them says, eliciting 
giggles.

Resemblance aside, the prosthetic is not, in fact, 
designed to turn you into a cyborg assassin. It responds 
to neural impulses the way human limbs do, giving 
wearers more power when they’re moving around.

The technology is being developed by researchers 
in Dr. Helen Huang’s Neuromuscular Rehabilitation 
Engineering Lab. And this group of high-schoolers got 
a sneak peek as participants in National Biomechanics 
Day at NC State.

Designed to open doors (and minds) to the field of 
biomechanics, the event is sponsored by the American 
Society of Biomechanics and takes place each year at 
colleges and universities worldwide.

NC State’s April event brought 140 high school 
students and their teachers to Centennial Campus for 
expo-style demonstrations, lab tours and the ever-
popular liquid nitrogen ice cream.

BUILDING 
BRIDGES TO 
BIOMECHANICS

08
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“Biomechanics is a very broad, active area of research 
on human movement that ranges from the cellular and 
molecular level all the way up to designing orthotics 
and joint replacements,” says Dr. Jacque Cole, assistant 
professor in the Joint BME Department. “But training 
doesn’t exist until you get to the senior undergraduate 
level or sometimes the graduate level, depending on the 
program and the university. So many high school students 
have never heard of it.

“We host this event to get young people excited about 
biomechanics, open their eyes to it as a career opportunity 
and perhaps help advance the field.”

‘WE SOLVE PROBLEMS’

In the airy lobbies of all four floors of Engineering 
Building III, student and faculty volunteers gave 
demonstrations on everything from bone fracture healing 
to 3-D bioprinting (using computer-aided models to 
replicate human tissues and organs).

At the “Nano Ice Cream” booth, Toby Tung, an IT 
and instrumentation manager in the Department of 
Materials Science and Engineering, discussed the phases, 
temperature, chemistry and materials required to create ice 
cream using liquid nitrogen.

 “My name is Toby, and I’m an engineer,” he says. 
“What do engineers do? We solve problems. The problem 
is you’re hungry. So we’re going to make ice cream.”

The students ate it up. Literally.
They came from as far as Fayetteville for the annual 

event, some visiting NC State’s campus for the first time.
“Ideally, we would love to target students who don’t 

get as much exposure to science and engineering, so we 
reached out to more underserved communities this year 
in hopes to expand our participant base beyond a 10-mile 
radius of NC State,” says Stephanie Teeter, biomedical 
engineering research technician.

CULTIVATING A NEW UNDERSTANDING

The university began hosting National Biomechanics 
Day a few years ago, drawing about 50 local high school 
students to campus. It continues to grow, especially after 
the format changed from one focused only on lab tours to 
a broader, more hands-on experience.

And Cole and Teeter want to keep growing it.
The goal, they say, is for it to become a larger engineering 

expo, encompassing more than just biomechanics.
They’re off to a good start, with volunteers at this year’s 

event from several different areas: biomedical engineering, 
mechanical and aerospace engineering, industrial and 
systems engineering and materials science and engineering. 
Volunteers also came from the Research Triangle 
Nanotechnology Network and The Engineering Place.

Teeter is pursuing a Ph.D. in STEM education and 
through her coursework has gained fresh understanding of 
how to engage students at the high school level.

“Rather than trying to teach these students, we’re 
focusing on what makes them excited,” she says. “There’s 
no pressure to learn anything at this event. We just want 
them to leave here with a new understanding of how cool 
biomechanics is. And then, hopefully, they’ll want to 
explore it in college.”

Based on data from previous events, the approach seems 
to be working.

After attending National Biomechanics Day at NC State 
last year, the majority of students strongly agreed with 
statements about engineering — and biomechanics in 
particular — as an interesting field and one they could see 
themselves pursuing, Teeter says.

“Sometimes you can hear the students as they’re walking 
around talking to each other about how cool a particular 
demonstration is,” Cole says. “Then they’ll relate it to 
something they’re already familiar with, and that’s exactly 
what we want. They also say that they can see themselves 
doing biomechanics, that their self-perception has 
expanded. That’s what really excites us.” •
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consistency of ultrasound imaging through optimization 
of contrast agent size distribution; the demonstration of 
high-resolution, high-SNR ultra-broadband imaging; and 
techniques for real-time molecular imaging. The group 
is also making world-recognized advances in ultrasound-
mediated therapeutics with micro and nanoparticles, and 
developing and applying tools for non-invasive assessment 
of angiogenesis progression and tumor response to therapy. 
Allbritton joined the University of Washington in Seattle 
on Nov. 1 as the Frank & Julie Jungers Dean of the 
College of Engineering. 

As BME chair, Allbritton oversaw efforts that led to 
a truly joint undergraduate program between the two 
universities. During her tenure, BME departmental 
spaces were consolidated on their respective campuses, 
32 new faculty members were hired and endowed 
professorships were increased from zero to six, among 
other achievements.

Allbritton’s research uses techniques from chemistry, 
physics, engineering and materials science to develop new 
technologies for biomedical applications. Funded by more 
than $60 million in grants since 2000, Allbritton’s work 
develops technologies and platforms for biomedical research 
and clinical care, including the study and analysis of single 
cells for the treatment of a variety of diseases such as cancer, 
macular degeneration and HIV. Allbritton has also co-
founded four startup companies and holds 43 issued and 
pending patents that have led to 15 commercial products. 

 “I am extremely enthusiastic yet deeply humbled by 
being named as the next Frank & Julie Jungers Dean of the 
College of Engineering, especially in view of its history of 
excellence, its profile of accomplishment and its immense 
promise,” Allbritton said. “The opportunity to work with 
and among some of the most talented and creative faculty 
and the bright and aspiring students at UW is truly an 
inspiration.” •

DR. PAUL DAYTON has been named interim chair of 
the Joint Department of Biomedical Engineering (BME). 
Dayton was also recently named a William R. Kenan Jr. 
Distinguished Professor.

Dayton takes over for DR. NANCY ALLBRITTON, who 
had led the department since 2009 and who left to become 
dean of the college of engineering at the University of 
Washington on Nov. 1. 

Dayton joined the faculty of UNC-Chapel Hill in 2007, 
when he was hired as an associate professor. He has served as 
the associate chair of the Joint Department since 2012.

A member of the UNC Lineberger Comprehensive 
Cancer Center, Dayton is an internationally recognized 
world leader in biomedical ultrasound imaging, ultrasound-
targeted therapeutic drug delivery and using ultrasound 
imaging to assess tissue perfusion and response to therapy. 
He is also an expert in translational science, as evidenced by 
his multiple patents, two clinical trials and his co-founding 
of three startup companies: SonoVol,  
Inc.; Nanosonic Bioreagents, LLC; and Triangle 
Biotechnology, Inc.

Dayton currently serves as the associate director for 
education for the UNC Biomedical Research Imaging 
Center, and is co-director for the Certificate Program in 
Biomedical Imaging Science. Along with his appointment 
in the Joint Department, Dayton is professor in the UNC 
Eshelman School of Pharmacy and an adjunct professor of 
radiology.

Dayton is widely published and cited for his innovative 
work using ultrasound and microbubble contrast agents for 
biomedical applications. He is the principal investigator of 
a substantial and highly productive research group involved 
in developing new technologies for imaging blood flow, 
microvasculature and molecular markers. 

The Dayton group’s recent contributions to the 
field include techniques to improve the sensitivity and 

Dayton named 
department chair

Dr. Paul Dayton Dr. Nancy Allbritton
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BME Applied 
Biomechanics Lab’s 
research improves 
walking balance

BME Assistant Professor Dr. 
Jason Franz and his research 
group at the Applied 
Biomechanics Laboratory 
recently published “Time-
dependent tuning of 
balance control and after 

effects following optical flow perturbation training in older 
adults” in The Journal of Neuroengineering and Rehabilitation, 
the first-ranked rehabilitation journal. This paper is an 
early, proof-of-concept study into the clinical utility 
of virtual reality as a training tool to enhance walking 
balance integrity in older adults. 

According to Franz “We’ve known for quite some time 
that older adults rely more on vision for balance than 
otherwise healthy younger people. Our research group 
uses VR to essentially ‘trick’ the brain into thinking 
you’re experiencing a fall while walking (through the 
visual perception of instability). Given older adults’ 
susceptibility to that virtual instability, which requires 
task-specific motor adjustments to prevent falling, here 
we asked whether a similar paradigm could be used to 
increase balance confidence and promote reactive balance 
control in walking.”

So far, 13 older adults participated in a randomized, 
crossover design performed on different days that 

included 10 minutes of treadmill walking 
with (experimental session) and 

without (control session) optical 
flow perturbations. They 

used electromyographic 
recordings of leg 

muscle activity and 3D motion capture to quantify 
foot placement kinematics, lateral margin of stability 
and antagonist coactivation during normal walking 
(baseline), early (minute one) and late (minute 10) 
responses to perturbations, and aftereffects immediately 
following perturbation cessation (post). Despite continued 
perturbations, most outcomes returned to values observed 
during normal, unperturbed walking by the end of 
prolonged exposure. After 10 minutes of perturbation 
training and their subsequent cessation, older adults walked 
with longer and more narrow steps, modest increases in 
foot placement variability and roughly half the margins 
of stability, variability and antagonist lower leg muscle 
coactivation as they did before training.

The outcomes are very promising, especially with the 
advent of wearable and low-cost virtual reality technology: 
The prolonged exposure to optical flow perturbations is 
useful as a training tool for corrective motor adjustments 
relevant to walking balance integrity toward reinforcing 
task-specific, reactive control and/or improving balance 
confidence in older adults.

Cheng receives 
endowed professorship 

BME Professor Dr. Ke 
Cheng has recently been 
named the Randall B. 
Terry, Jr. Distinguished 
Professor in Regenerative 
Medicine. The endowed 
professorship is the result of 
a $1 million donation from 
the R.B. Terry Charitable 

Foundation, along with $500,000 from the NC State 
College of Veterinary Medicine’s Distinguished Professors 
Endowment Trust Fund.

Dr. Ke Cheng

Dr. Jason Franz

FACULTY
AND 
STAFF
NEWS
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Cheng’s BioTherapeutics Lab has led studies pinpointing 
innovative ways to deliver stem cells to stimulate heart and 
lung tissue growth, developed synthetic cardiac stem cells 
and created nanogel capsules to help make sure those stem 
cells stay put. “Dr. Cheng is an extraordinarily successful 
researcher, a generous mentor and collaborator and a leader 
whose rising tide lifts all boats,” wrote Dr. Barbara Sherry, 
the head of the Department of Molecular Biomedical 
Sciences at the College of Veterinary Medicine (CVM), in 
a letter nominating Cheng for the professorship.

The R.B. Terry Charitable Foundation is the most 
generous benefactor of the CVM, offering longtime 
substantial support for professorships and student 
scholarships. The Terry Center, the state-of-the-art 
veterinary hospital on the CVM campus, is the result of 
a $20 million bequest from the foundation’s namesake, 
philanthropist Randall B. Terry. 

Gomez’s team wins 
Creativity Hubs Award
 
The UNC-Chapel 
Hill Office of the Vice 
Chancellor for Research 
(OVCR) has announced 
the 2019 Creativity Hubs 
Awards to accelerate 
solutions to societal 
challenges. In 2019, 
the OVCR was able to 

award three teams with two years of funding worth up 
to $500,000, in partnership with the College of Arts & 
Sciences’ Institute for Convergent Science, the UNC School 
of Medicine and the Eshelman Institute for Innovation.

One of the winning teams is BME Professor Dr. Shawn 
Gomez’s ID3@UNC Hub (the Infectious Disease Drug 
Discovery Program), which brings together scientists across 
the fields of virology, proteomics, bioinformatics, chemical 
biology and drug discovery to provide new antiviral 
therapeutics useful for treating multiple viral diseases. Led by 
Dr. Nathaniel Moorman, associate professor of microbiology 
and immunology at the UNC School of Medicine, and Dr. 
Ken Pearce at the UNC Eshelman School of Pharmacy, 
the hub includes other UNC School of Medicine faculty 
members: Drs. Lee Graves, Mark Heise and Stan Lemon, as 
well as Dr. Ralph Baric, who has a joint appointment in the 
department of microbiology and immunology. Other team 
members are Drs. Xiaodong Wang and Bill Zuercher from 
the Division of Chemical Biology at UNC.

The Creativity Hubs award program was developed by 
the Office of the Vice Chancellor for Research to foster 
fluid, cross-disciplinary research, to establish campus 
networks that nurture research innovation and risk-taking 
and to promote a pervasive culture that drives discovery 
and curiosity. 

“So multifaceted are these challenges, that the only way 
to solve them is through the diverse perspectives offered 
by scientists from diverse fields,” said Vice Chancellor for 
Research Dr. Terry Magnuson. “Supporting these teams 
through the Creativity Hubs awards yields solutions.” 

This year’s winners were selected from 23 proposals, 
involving 207 UNC researchers representing 46 
departments across 11 schools and the College of Arts & 
Sciences. 

Magness participates 
in Rally for Medical 
Research 

In September, BME 
Associate Professor Dr. 
Scott Magness met with 
Senators Thom Tillis 
and Richard Burr, and 
Representative David 
Price, as well as other 
Congressional leaders 

from around the nation, as part of the Rally for Medical 
Research on Capitol Hill. Magness was among hundreds of 
researchers from around the country who met with various 
Congressional leaders to bring awareness to the need for 
more federally funded medical research.

Magness is a member of the UNC Lineberger 
Comprehensive Cancer Center and the UNC Center for 
Gastrointestinal Biology and Disease. His research focuses 
on the basic biology of intestinal stem cells, the genes that 
control their behavior and translational approaches to stem-
cell based therapies for human disease and injury of the 
intestine.

The Rally for Research was established in 2013 and has 
been held every September since on Capitol Hill to inform 
policymakers about the importance of continued 
investment in medical research that helps 
save and improve lives. 

Dr. Scott Magness

Dr. Shawn Gomez
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Frances Ligler: 
Superhero 

Dr. Frances Ligler, the 
Lampe Distinguished 
Professor in the Joint 
Department, is a pioneer 
in biosensors and 
microfluidics. She is 
known for her extensive 
work in multiple areas 
including tissue-on-chip, 

biochemistry, and immunology and her major impacts 
in key areas such as bioterror defense, environmental 
monitoring, food safety and disease diagnosis. Ligler is also 
a member of the National Academy of Engineering.

However, a lesser-known fact is that Ligler has done 
exceptional work as a scientific mentor for Camp 
Invention: a nationally acclaimed summer program led 
by local teachers giving ~200,000 kids nationwide the 
opportunity to become innovators through teamwork, 
hands-on creative problem solving and interaction with 
prominent figures like Ligler and others.

In 2017, Ligler was inducted into the National Inventors 
Hall of Fame (NIHF) and invited to participate in the 
program, and she immediately became a role model for 
the children participating. Part of NIHF’s mission is 
to introduce Camp Invention participants to inventors 
and innovators who have significantly influenced our 
world, with the hope that the children will identify these 
visionaries as their role models.

In line with its vision, NIHF has created a team of 
superheroes, the Innovation Force, that includes NIHF 
inductees who have inspired activities in the Camp 
Invention program. 
In recognition of 
Ligler’s role as a 
leading innovator 
and her dedication 
to the program, she 
was integrated into 
the superhero squad 

and deemed “the 

Dr. Fran Ligler

Inventor of Portable Optical Biosensors.” As children 
get to know Ligler and other members of the Innovation 
Force, the hope is that they will recognize that inventors 
are inspiring and approachable career role models.

Ligler has also been elected as a Fellow of the National 
Academy of Inventors. A Fellow Profile Interview (available 
at bit.ly/2Qcry73) describes how both Ligler and her 
husband, Dr. George Ligler, Dean’s Eminent Professor of 
the Practice in BME, dove into their work with Camp 
Invention with gusto: signing up for multiple camp 
sessions each year and connecting with the kids, especially 
underserved kids, while also educating women faculty 
members about how inventing and patenting can put 
technology in the hands of the public and those in need. 

Rizvi elected to 
International 
Photodynamic 
Association board

BME Assistant Professor 
Dr. Imran Rizvi has 
been elected to the 
Board of Directors of the  
International Photodynamic 
Association. 

Only 12 candidates 
were chosen from among 40 international candidates. 
The International Photodynamic Association (IPA) was 
founded in 1986 with membership consisting of prominent 
international scientists, health care professionals, students 
and fellows researching photodynamic therapy (PDT) and 
photodiagnosis (PD). The IPA’s purpose is to promote 
the study of diagnosis and treatment using light activated 
photosensitizers and to disseminate scientific information 
to its members, the research community and to the 
community at large. 

Department holds annual retreat 

In September, BME faculty and staff members and students 
reconnected at the BME Annual Retreat in the North 
Carolina Biotechnology Center. 

Keynote speaker Prof. David Reinkensmeyer from the 
School of Engineering at the University of California, 
Irvine, kicked off the retreat with a talk on rehabilitation 
robotics. A clinician panel discussion featured Dr. James 
Hagood, (director, Program for Rare and Interstitial 
Lung Disease and professor, Pediatric Pulmonology, 

Dr. Imran Rizvi

George and Fran Ligler with 
their granddaughter.

http://bit.ly/2Qcry73
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UNC School of Medicine), Dr. Jeffrey Spang, (associate 
professor of orthopaedics, UNC School of Medicine) and 
Dr. Maureane Hoffman, (professor of pathology, Duke 
University School of Medicine).

Kenan Professor and Interim Chair Dr. Paul Dayton 
delivered the much anticipated annual “State of BME” and 
announced departmental awards. 

Professor and Director of Undergraduate Studies Dr. 
Lianne Cartee received this year’s Faculty Award. Assistant 
to Director of Research Catherine Matthieu received the 
Departmental Service Award for her exceptional work in 
grant support, communication and the graduate program 
review. The Graduate Student Service Award went to 
Maurel Vrabel, Ph.D. student in Dr. Zaharoff’s lab.

In the afternoon, there were concurrent sessions for 
graduate students with Associate Professor and Director of 
Graduate Studies Dr. Caterina Gallippi, and a curriculum 
update session with Assistant Professor and Associate 
Director of Undergraduate Studies Dr. Naji Husseini. A 
highlight of the retreat was the students’ posters, which 
received a lot of attention and awards sponsored by the BME 
Graduate Student Association. Under the Scientific Quality 
category, first place was for student Emily Ozpinar, in 
Assistant Professor Freytes’ Lab, for “Incorporating the Role 
of Macrophages Into Patient Specific Engineered Heart 
Tissues.” The Presentation / Communication first place 
went to graduate student Rahul Patel, part of BME Assistant 
Professor Giovannucci’s Lab, for “Dissecting the Role of 
Cerebellar Neural Populations in Associative Learning.” 
Best Poster Design was for student Kristina Rivera’s “A 
Controllable System to Investigate Hypoxia on Human 
Intestinal Epithelial Stem Cells,” supervised by Assistant 
Professor Daniele and Associate Professor Magness. Second 
and third place awards were also given under each category.

Fisher named a 
CMBE Rising Star 

BME Assistant Professor Dr. 
Matt Fisher has been named 
one of the 2020 Rising 
Stars by the Cellular and 
Molecular Bioengineering 
Special Interest Group 
within BMES, Biomedical 
Engineering Society. 
Awardees provide a podium 

presentation at the annual conference. 2020 Rising Star 
Awards will be presented January 2-6 in Puerto Rico.

The BMES Cellular and Molecular Bioengineering 
Special Interest Group (CMBE SIG) brings together 
researchers with diverse scientific and clinical interests 
with a common goal of understanding and engineering 
molecules, cells, their interactions and microenvironments 
in the pursuit of controlling biological processes and 
improving the practice of medicine.

Because CMBE SIG is committed to supporting new 
investigators within the field, the Rising Star award is 
given to a select group of exceptional junior principal 
investigators each year. 

Hubbard featured in 
Global Medical Device 
Podcast 

BME Teaching Assistant 
Professor Dr. Devin K. 
Hubbard has been featured 
in the Global Medical 
Device Podcast, during 
an interview with Jon 
Speer, founder and VP 
of quality at Greenlight 

Guru. Hubbard talks about the Joint Department, the 
department’s Design Program and the high quality of the 
department’s students. He also describes how Greenlight 
Guru has made him a better educator for BME students.

Greenlight Guru bridges the gap in biomedical 
engineering education by helping students learn and 
understand the importance of quality systems, design 
controls and risk management. By collaborating with the 
Joint Department, Greenlight Guru’s efforts benefit both 
students and staff.

To listen to the podcast, visit bit.ly/2pes4Gv.

Five awarded in NCTraCS competition 

The UNC-Chapel Hill School of Medicine’s 
Translational Team Science (TTS) Award, administered 
in partnership with NC TraCS, has announced funding 
for four projects led or co-led by BME faculty members. 

Among the NC TraCS $5,000 to $50,000 
Translational Research Matched Pilot 
Grantees are BME Assistant 
Professor Dr. Brian Diekman, 
for his project “Senolytic 
therapy in an equine 
model of post-

Dr. Devin Hubbard

Dr. Matt Fisher

http://bit.ly/2pes4Gv.
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traumatic osteoarthritis (OA)m” and Assistant Professors 
Drs. William Polacheck and Imran Rizvi for “Identifying 
Targetable Mechanotransduction Mechanisms of Flow-
induced Chemoresistance in Ovarian Cancer.”

Also, among the four teams selected for Phase 1 
Translational Team Science Awards (TTSA), two 
are led by BME professors. Assistant Professor Dr. 
Yevgeny Brudno leads the research project “In Situ 
Recruitment, Reprogramming and Release of CAR-T 
Cells.” And BME Associate Professor Dr. David Lalush’s 
awarded project is “Quantitative PET-MRI Imaging 
Correlated with Transcriptome Analysis for Noninvasive 
Characterization of Renal Cell Carcinomas.”

The TTSA program provides funds to new teams of 
both basic scientists and clinicians working to initiate 
innovative translational pilot projects aimed at building 
the infrastructure for future grant funding. In total, 
62 applications were received and 15 were chosen for 
funding. Awardees include investigators from NC State; 
from UNC’s Eshelman School of Pharmacy, Gillings 
School of Global Public Health, School of Dentistry, 
School of Medicine; and from RTI International. 

Allbritton, Ligler 
named to list of 
analytical scientists

In October, leading 
industry publication 
The Analytical Scientist 
announced its annual 
Power List. Two BME 
Distinguished Professors 
were included in this top 
100 analytical scientists’ 

list: Dr. Frances Ligler, Lampe Distinguished Professor, 
and Dr. Nancy Allbritton, former Kenan Distinguished 
Professor and department chair.

The Power List celebrates the tremendous range of 
talent, ingenuity and leadership present across all corners 
of analytical science by highlighting the pioneering 
work of 100 leaders in the field. Ligler was inducted 

into the National Inventors Hall of Fame in 2017 
for her pioneering work in biosensors 

and microfluidics. Moreover, since 
her induction, Ligler has been 

involved in educational 
and outreach activities 

through Camp 

Dr. Nancy Allbritton

Dr. Frances Ligler

Invention, a nationally 
acclaimed summer program 
giving approximately 
200,000 children 
nationwide the opportunity 
to become innovators in 
STEM. Allbritton leads 
a multidisciplinary team 
of chemists, physicists, 
engineers and materials 
scientists to develop new 
assays and technologies for 

single-cell biochemical analysis, cell sorting and cloning, 
and recapitulating organ-level function.

To identify the top scientists in the field, the publication 
held open nominations before the candidates were cut 
down to the final 100 by an expert judging panel of 
eight well-respected scientists. Each judge independently 
ranked the candidates and their combined scores were 
used to generate the final list. 

The full Power List is available at 
theanalyticalscientist.com/powerlist/2019.

Sano receives 
Chancellor’s 
Innovation Fund 
support

This year, six promising 
projects will receive 
support from NC State’s 
Chancellor’s Innovation 
Fund (CIF), helping 
researchers turn their 
discoveries into market-

ready solutions. One project is “a promising new tool 
in the fight against cancer,” which BME Assistant 
Professor Dr. Mike Sano has developed as an alternative 
to chemotherapy and radiation treatment for inoperable 
tumors.

Sano’s therapy uses electrical pulses and mild heating 
to selectively target and kill cancer cells — leaving 
underlying blood vessels and nerves undamaged. The 
therapy is also fast, with the potential to treat most 
tumors in under seven minutes. CIF support will be 
used to conduct a large-animal preclinical safety and 
reproducibility study needed for FDA approval.

NC State established the CIF in 2010 to help 
researchers bridge the gap between publicly funded 

Dr. Mike Sano

http://theanalyticalscientist.com/powerlist/2019
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2020 ASME Summer Biomechanics, Bioengineering and 
Biotransport Conference on June 17-30, 2020, in Vail, 
Colo.

A not-for-profit membership organization across all 
engineering disciplines, ASME recognizes the outstanding 
achievements in mechanical and multidisciplinary 
engineering through its honors and awards program. 
The early career award was established in 1986 to 
recognize young investigators who are committed to 
pursuing research in the field of bioengineering and have 
demonstrated significant potential to make substantial 
contributions to the field. 

Legant awarded $2.2 million from NIH 

BME Assistant Professor Dr. Wesley Legant has been 
selected as one of the 2019 NIH Director’s New Innovator 
Award recipients. Legant will receive $2.2 million to 
support innovative biomedical research. The National 
Institutes of Health announced 93 awards totaling 
approximately $267 million over the next five years 
through its High-Risk, High-Reward Research Program.

Earlier this year, Legant was honored as a Searle Scholar, 
a Packard Fellow and a Beckman Young Investigator. A 
member of the UNC Lineberger Comprehensive Cancer 
Center, Legant will develop cutting edge microscopy and 
microfluidic devices and techniques to monitor single 
molecule dynamics over time in differentiating cells. His 
lab’s research could establish a foundation of knowledge 
for how gene expression is regulated in both normal and 
disease settings.

The High-Risk, High-Reward Research program 
supports exceptionally creative scientists pursuing highly 
innovative research with the potential for broad impact in 
biomedical, behavioral or social sciences within the NIH 
mission. •

research and the point at which discoveries are developed 
enough to secure private funding. To date, the CIF has 
granted nearly $3 million to 45 projects. 

Legant named 
Beckman Young 
Investigator 

BME Assistant Professor 
Dr. Wesley Legant has been 
selected as a 2019 Beckman 
Young Investigator (BYI), 
with a grant award of up 
to $600,000 to support 
his proposed research, 
“Intelligent Microscopes to 

Observe and Interact with Dynamic Biological Specimens” 
by the Arnold and Mabel Beckman Foundation Board of 
Directors. Legant was selected from a pool of more than 
300 applicants after a three-part review led by a panel of 
scientific experts.

The Beckman Young Investigator Program was 
established in 1991 and is intended to provide research 
support to the most promising young faculty members in 
the early stages of their academic careers in the chemical 
and life sciences, particularly to foster the invention of 
methods, instruments and materials that will open up new 
avenues of research in science. Beckman believed strongly 
in reinvesting in science and research, supporting the up 
and coming scientists and looking for the future. In turn, 
Arnold and Mabel Beckman Foundation award recipients 
fulfill this task by serving as Dr. Arnold O. Beckman’s 
living legacy and, as a means of continuing Beckman’s 
mission for the sciences, each recipient is called upon 
to serve on the review committees and panels, lending 
their scientific expertise to the further development and 
evolution of the programs supported by the Foundation. A 
list of all 2019 Beckman Foundation Young Investigators 
Awardees is available at bit.ly/33UbWt7.

Fisher receives ASME Y.C. Fung Early Career 
Award  

The American Society of Mechanical Engineers (ASME) 
has awarded BME Assistant Professor Matt Fisher with 
the 2020 Y.C. Fung Early Career Award “for leadership 
in musculoskeletal bioengineering and translational 
mechanobiology to improve human health.” Formal 
presentation of the award will take place during the 

Dr. Wesley Legant

http://bit.ly/33UbWt7


BIOMEDICAL ENGINEERING | 17

provide me with the credentials to seek competitive 
postdoctoral positions on my way to my ultimate goal as an 
academic scientist.

“As a Latina woman with a disability, I am passionate 
about supporting diversity in Science, Technology, 
Engineering, and Math (STEM), and I am drawn to 
reach out to other underrepresented groups in STEM. I 
have been involved in STEM outreach programs since 
beginning undergraduate school, and I have continued this 
work in graduate school.”

Along with a $50,000 annual award for up to three years 
for each adviser-student pair, advisers will participate in 
a year of mentor training focused on cultural awareness. 
The Howard Hughes Medical Institute created the Gilliam 
Fellowships for Advanced Study in honor of the late James 
H. Gilliam, Jr. A charter trustee of HHMI, a respected 
business and civic leader who spent his life nurturing 
excellence and diversity in science and education. 

Clark receives National 
Research Service 
Award 

BME graduate student Billy 
Clark has been awarded an 
NIH National Research 
Service Award (F31) from 
the National Institute on 
Aging. 

Clark, a third-year Ph.D. 
candidate in the Applied 
Biomechanics Lab of study 

sponsor Dr. Jason Franz, will study “The role of muscle 
dynamics in governing Achilles subtendon behavior across 
the lifespan.” 

Anticipated outcomes from his research will have 

Rivera named Gilliam 
Fellow 

The Howard Hughes 
Medical Institute has 
announced the 2019 cohort 
of Gilliam fellows and 
adviser pairs: BME Ph.D. 
student Kristina Rivera 
is among this year’s 44 
fellows, together with 
BME advisors Associate 
Professor Dr. Scott Magness 

and Assistant Professor Dr. Michael Daniele. Rivera and 
her thesis advisors join a community that now totals 256 
outstanding young scientists and Gilliam Fellows.

Gilliam Fellowships are awarded to support diversity 
and inclusion in science. Each fellow submitted a career 
statement describing how their personal experiences and 
training inform their science, and how they plan to make 
scientific culture more inclusive. 

“I am a 3rd year Ph.D. student in the UNC / NC State 
Joint Department of Biomedical Engineering (BME),” 
Rivera said. “As a Puerto Rican woman and Type 1 
Diabetic, I am part of three underrepresented minority 
groups in the department. These categorizations of 
my person have not limited my success in biomedical 
engineering and make me an advocate for diversity 
in engineering. My Ph.D. research project focuses on 

vascular microfabrication and intestinal stem cell 
biology. I have developed a novel co-culture 

system in a microdevice to study the 
communication between the 

epithelium and endothelium 
during ischemic injury. 

My project will 

Kristina Rivera

Billy Clark

STUDENT
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In addition to her normal teaching assistantship stipend, 
Rivera will receive an extra stipend of $1,000 for the Fall 
2019 semester from the College of Engineering. 

Kierski, Newsome 
awarded at IEEE 
Ultrasonics 
Symposium
 

BME Dayton lab students 
Thomas Kierski and Izzie 
Newsome received second 
and fourth place prizes 
in Visualizing Physical 
Acoustics Research Picture 
Awards at the 2019 IEEE 
Ultrasonics Symposium in 
Glasgow, Scotland. 

Their high-resolution 
3D microvascular images 
showed kidney and tumor 
blood vessels. The top three 
places were recognized in 
front of the full conference 
participants of more 
than 1,800 attendees and 
included a cash prize. 
Moreover, this is the 
first time the IEEE IUS 

Symposium has been held 
in the United Kingdom, bringing together academic 
and industrial researchers in the field of ultrasonics and 
closely related topics, from a host of countries around the 
world for scientific exchange, to inspire new ideas, to sell 
products and to launch new projects.

Two students receive NSF Graduate Research 
Fellowships 

The National Science Foundation has awarded its 
prestigious Graduate Research Fellowship to 14 NC State 
students this year. Two of the awardees, Charlotte DeVol 
and Emily Fawcett, are pursuing graduate degrees in 
biomedical engineering.

The fellowship program recognizes 
outstanding graduate students 
in NSF-supported science, 
technology, engineering 
and mathematics 

immediate impact on our understanding of musculoskeletal 
mechanisms underlying age-related mobility impairment 
toward improving the health and welfare of our aging 
population. Moreover, his technological advancements in 
musculoskeletal imaging will revolutionize the use of in 
vivo ultrasound during functional locomotor behavior. 
More broadly, the knowledge gained from this study has 
the potential to accelerate the development of engineered 
tissues, regenerative medicine approaches and therapies and 
orthopedic surgical intervention. 

Clark will be co-advised on the project by Dr. Silvia 
Blemker, a professor of biomedical engineering at the 
University of Virginia, and a mentor of engineering, 
orthopedics, geriatrics and exercise science. 

Department well represented at annual BMES 
meeting 

Members of the Joint Department participated in the 
Biomedical Engineering Society (BMES) Annual 
Meeting, which took place in October at the Pennsylvania 
Convention Center in Philadelphia.

The BMES Annual Meeting offers more than 2,000 
leading scientific presentations, a career fair, a robust 
exhibit hall and sessions of networking and career 
development. The department’s booth was successful, 
inviting visitors to engage in lively and meaningful 
conversations.

Founded in early 1968, the BME Society now boasts over 
7,500 members and is growing rapidly. As the professional 
society for biomedical engineering and bioengineering, 
BMES’ leadership in accreditation, potential licensure, 
publications, scientific meetings, global programs and 
diversity initiatives, as well as commitment to ethics, all 
serve their mission to promote and enhance knowledge and 
education in biomedical engineering and bioengineering 
worldwide and its utilization for human health.

Rivera awarded a Mentored Teaching Fellowship

BME Graduate student Kristina Rivera has been awarded 
a Mentored Teaching Fellowship (MTF) by NC State’s 
College of Engineering. 

In the Fall 2019 semester, BME Associate Professor Dr. 
Scott Magness will serve as her mentor for developing a 
seminar series for the Lucas Scholarship called “Seminars 
in Communicating Scientific Results: Principles of Written 
and Oral Presentation.” Rivera is also co-mentored by Dr. 
Michael Daniele in her Ph.D. thesis.

Izzie Newsome

Thomas Kierski
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disciplines who are pursuing research-based master’s and 
doctoral degrees.

Fellows benefit from an annual stipend of $34,000 for 
three years, a $12,000 allowance for tuition and fees, 
opportunities for international research and professional 
development and the freedom to conduct their own 
research at any accredited U.S. institution of graduate 
education they choose.

Newsome receives Ruth L. Kirschstein 
Predoctoral Research Award 

BME fourth year Ph.D. student Izzie Newsome has 
received a Ruth L. Kirschstein Predoctoral Individual 
National Research Service Award (F31) from the National 
Cancer Institute. 

This award will fund the project, “Toward Clinical 
Translation of Acoustic Angiography: Optimization of 
Microvascular Ultrasound Imaging on a Novel Dual-
frequency Array,” over a two-year period. 

Newsome is advised by Dr. Paul Dayton, and is a third-
year trainee in the Integrative Vascular Biology training 
program.

Recent graduate wins field hockey championship, 
starts Ph.D. 

BME alumna Morgan Goetz helped her team win a 
national championship in field hockey at UNC-Chapel 

Hill last November and graduated in May with 
a GPA that was one of the five highest 

among female student athletes at the 
university. 

Although being a scholar-
athlete and excelling at a 

high level is not easy, 

Goetz’s efforts paid off as she has begun a Ph.D. program in 
biomedical engineering at Harvard. Besides her talent and 
focused work, Goetz reached out to mentors and advisors 
throughout her BME undergraduate program, and those 
relationships have made all the difference.

Goetz describes how a Joint BME Department mentor, 
an academic advisor, and a coach helped her thrive at 
the University of North Carolina at Chapel Hill. Goetz 
explains that since her sophomore year at UNC, she 
had met regularly with Dr. Frances Ligler, a renowned 
biochemist, bioengineer and distinguished professor in 
the department. While Ligler helped map Goetz’s path to 
graduate school, BME Teaching Assistant Professor Dr. 
Naji Husseini made sure Goetz completed her major and 
UNC Coach Karen Shelton helped her navigate athletics.

Read the feature at bit.ly/2Xj3ZuY. •

Morgan Goetz

http://bit.ly/2Xj3ZuY
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learn more about the growth of the department and how 
students are equipped to move into the next step of their 
careers, whether in academia or industry. Because Giallo 
has experienced both, his participation will afford a great 
mentorship opportunity for current BME students.

Hailey 
Hamalainen ‘04 
is a senior project 
manager with 
Hillrom’s Care 
Communications 
division. 
Hamalainen 
recently visited 
the NC State 
campus to serve 
as a guest lecturer 

to Joint BME Department students. She provided an 
overview of her career history from working in Technical 
Support to Quality Assurance, to managing large project 
implementations that include a multidisciplinary team of 
engineers and nurses. Hamalainen is proud to be named as 
a co-inventor on two patents along with Hillrom, a global 
medical technology manufacturer.  

 Hamalainen provided students with an overview of 
how she uses her biomedical engineering background in 
developing technologies, interacting with clinicians and 
communicating effectively in a team environment. Her 
advice to students was to work hard, secure an internship 
(or two) and network. Students were engaged and asked 
questions ranging from what to ask in an interview and 
what classes or steps should be taken to lead to a specific 
career path. It was a great first visit and Hamalainen 
enjoyed it so much, she has agreed to visit next year with a 
new group of students. •

Alumni return to campus

Alumnus Joseph Giallo 
now lives on the West 
Coast, but he frequently 
travels back to the Triangle 
to meet with local Intuitive 
Surgical representatives 
on Centennial Campus at 
NC State and in Research 
Triangle Park – both home 
to several BME alumni.  
On a recent trip, Giallo 

visited the department: He was impressed by the work 
displayed on the student posters and interested in the 
progress of the NeuroMuscular Research Lab, especially in 
the area of robotics. 

Giallo first earned his B.S. in electrical engineering at 
NC State University, and then he moved over to UNC-
Chapel Hill, where he earned his MBA. He brought these 
complementary degrees and skills to industry, where he 
worked for 17 years at Nortel Networks. After leaving 
Nortel Networks, he returned to academia to earn his 
Ph.D. in the Joint Department of Biomedical Engineering, 
with the plan that this new degree would afford him 
the opportunity to transition into a leading position in 
the business market. Upon graduating, he began work 
at Intuitive Surgical as the director of engineering and 
has progressed through the company, now serving as 
the vice president, business integrations in the corporate 
headquarters of Intuitive Surgical in Sunnyvale, Calif.  

While a Ph.D. student Giallo enjoyed mentoring 
undergraduate and graduate students in BME and lending 
his electrical engineering expertise to their project efforts. 
Giallo plans to attend the Senior Design Symposium to 

Dr. Joseph Giallo

Hailey Hamalainen
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NEW YEAR IN BME 
It is not only alumni visiting BME, but our guest 
lecturers for the Coulter Series Seminar are coming 
from near and far to present to students and faculty 
members.  

During the fall semester, BME hosted speakers 
from as far away as Dublin, Ireland, when we 
welcomed Dr. Dermot Diamond. The spring 
semester will also be interesting with faculty 
members from as far as California and Minnesota, 
and as near as Duke University. 

You can help underwrite these valuable 
educational experiences for our BME students and 
ensure that we continue to broaden their horizons 
of research and possibilities.  Gifts can be made 
through the BME website directly to the Coulter 
Lecture Series at UNC-Chapel Hill and through the 
BME Enhancement Fund at NC State marked for 
lecture series.  

The spring semester schedule is listed below. 
Lectures are presented on one campus and 
teleconferenced to the other, in Engineering Building 
III, Room 4142, at NC State and in MacNider 
Hall, Room 321, at UNC-Chapel Hill. Alumni are 
welcome to attend. 

We hope to see you there.

ALUMNI AND GUESTS ON CAMPUS 

 Jan. 10  NC STATE
Dr. Peter Adamcyzk, assistant professor, mechanical 
engineering, University of Wisconsin-Madison: 
“Challenges in Prosthetic Limbs: Design, Control, Use and 
Utility”.

 Jan. 17  NC STATE
Dr. John Fisher, Fischell Family Distinguished 
Professor and department chair, Fischell Department of 
Bioengineering, University of Maryland: TBD.

 Jan. 24  UNC
Dr. Tatianna Segura, professor, biomedical engineering 
and neurology, Duke University: TBD.

 Jan. 31  UNC
Dr. Alex Adronov, professor, Department of Chemistry 
and Chemical Biology, McMaster University: TBD.

 Feb. 7   UNC
Dr. Matthew W. Urban, associate professor of biomedical 
engineering, Mayo Clinic: “Exploring Vascular Mechanical 
Properties with Ultrasound and Computational Models”.

 Feb. 14  NC STATE  
Dr. Nilanjan Sarkar, chair and professor, mechanical 
engineering, Vanderbilt University: TBD.

 Feb. 28   NC STATE
Dr. David Beebe, John D. MacArthur Professor 
and Claude Bernard Professor, biomedical engineering, 
University of Wisconsin - Madison: TBD.

 March 6   NC STATE
Dr. Peter Lum, chair and professor, biomedical 
engineering, The Catholic University of America: TBD.

 March 20  UNC  
Dr. Frank Szoka, professor, Department of 
Bioengineering and Therapeutic Sciences, University of 
California San Francisco: TBD.

 March 27  UNC
Dr. Paul J. Campagnola, professor, biomedical 
engineering, University of Wisconsin-Madison: “High 
resolution imaging and modeling of collagen architecture 
alterations in ovarian cancer and idiopathic pulmonary 
fibrosis.”

 April 3   NC STATE
Dr. Neville Hogan, Sun Jae Professor of Mechanical 
Engineering, Professor of Brain and Cognitive Sciences, 
Director of Newman Laboratory, Massachusetts Institute of 
Technology: TBD.

 April 17  NC STATE
Dr. Cherie Stabler, professor, J. Crayton Pruitt Family 
Department of Biomedical Engineering, University of 
Florida: TBD.
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M.S. Biomedical Engineering 
Translational Innovation and 
Entrepreneurship (MS-TraIn)

Our professional Master’s curriculum is an 11-month 
(Summer II, Fall, Spring) program for students interested 
in acquiring the skills necessary to lead biomedical-related 
early stage ventures or to drive new product development 
in healthcare industries.

Our curriculum utilizes clinical immersion to identify 
healthcare opportunities, teaches design and innovation 
of FDA-regulated medical devices and facilitates new 
product development and commercialization strategies for 
innovative biomedical technologies.

Students receive mentorship from biotech entrepreneurs, 
legal scholars and venture partners. 

The program’s inaugural cohort of eight students is 
designing prototypes. 

To learn more about the program, contact Dr. David 
Zaharoff at dazaharo@ncsu.edu or zaharoff@email.
unc.edu.

If you are interested in supporting the program with a 
gift, contact Director of Development Laura Schranz at 
lschran@ncsu.edu or lschranz@unc.edu.

@unc_ncsu_bme

@UNCNCSUBME

NEEDS 
DISCOVERY

DESIGN AND
INNOVATION

PRODUCT
DEVELOPMENT

• Design thinking
• Clinical immersion
• Needs filtering

• User requirements
• Design requirements
• Design controls/QMS
• Prototyping
• Verification & validation

• Design for manufacture
• Project management
• Funding strategy
• Regulatory strategy
• Operating strategy

http://www.bme.unc.edu
http://www.bme.ncsu.edu
mailto:dazaharo@ncsu.edu
mailto:zaharoff@email.unc.edu
mailto:zaharoff@email.unc.edu
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