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Dear CMI Members and Friends, 

And the journey continues. It is now our fourth year and we continue to mature 
as an Institute. From a concept four years ago, to now an active vibrant 
community of over 300 members distributed through campus and with partners 
at other institutions. 

But not in my best dreams did I imagine we would have come this far in such a 
short period of time. As you will see in this issue, our efforts have led to 
increased funding, increased entrepreneurship opportunities for our faculty and 
students, leadership development at multiple levels, and new educational 
programs for undergraduate and graduate students.  

Many of you worked tireless and passionately to achieve each of these goals 
and for that, all of us, are immensely grateful. It is through your dedication that 
the CMI has become what it is today.

But I also want to thank those that believe in our vision and have helped us, and 
continue to help us. Thank you to Provost Warwick Arden, to Dr. Paul Lunn Dean 
of the College of Veterinary Medicine, to Dr. Jon Horowitz Associate Vice 
Chancellor for Research Infrastructure and Development, to the CMI leadership 
team (see page 15),  and to many others for your continuous support and 
encouragement, and for making our achievements possible. 

Finally, I am beyond grateful to all of our members and associate members, 
for your tireless work, your creativity, and your commitment to the CMI.  

We are who we are because of you!

DR. JORGE PPIIEEDDRRAAHHIITTAA
RANDALL B. TERRY, JR. DISTINGUISHED PROFESSOR OF TRANSLATIONAL MEDICINE
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AWARD PROGRAMS

FACULTY PILOT 
PROJECTS

Every year, the CMI 

awards pilot grants to CMI 

members who are pursuing 

highly innovative research. 

To apply for the award, 

faculty and students team 

up and submit exciting, 

interdisciplinary proposals 

to the CMI. With this 

support, CMI researchers 

are able to gather the 

preliminary data they need 

to apply for extramural 

funding and achieve new, 

translational discoveries.

YOUNG SCHOLAR 
PROGRAM (YSP)

Following the success of 

the CMI’s SIRI program, 

the CMI launched a new 

program for Associate 

Members. Unlike the 

SIRI program, in which 

undergraduate students 

are mentored by faculty 

throughout the summer, 

this award allows Associate 

Members to take the lead 

on a project of their own 

design, and experience life 

as a principal investigator.

FACULTY CLINICAL 
RESEARCH AWARD

Clinical research awards 

from the CMI help establish 

innovative, translational 

research collaborations 

between basic scientists 

and veterinary clinicians 

at the NC State Veterinary 

Hospital.

2019 Award Programs

CMI
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AWARD PROGRAMS

DONOR-SPONSORED 
PROGRAMS

This year, we caught up with faculty who 

participated in a program sponsored by 

Andy’s Army. The non-profit organization, 

which was established by Sue Bechtel, 

whose Golden Retriever died from cancer 

in 2009, works with the CMI to support 

canine cancer research. This year, Andy’s 

Army helped CMI researchers develop new 

methods to help bone cancer patients.

SIRI

Each summer, the CMI offers 

undergraduate students the chance to 

conduct their own research and become 

part of a successful research team. The 

experience not only provides them with a 

valuable insight into scientific research, 

but also allows them to establish strong 

connections with experienced mentors. 

For many students, this leads to future 

research opportunities, and has a 

significant impact on their careers after 

their undergraduate degree.

S
ince its inception in 2015, the CMI has dedicated itself 
to creating an environment in which researchers from 
multiple disciplines can thrive. 

Through a series of competitive award programs 
held throughout the year, the CMI provides undergraduate 
students, Associate Members— graduate students, DVM PhD 
students and postdocs—and faculty with the chance to take 
their research in new directions. For the younger members, 
these programs also allow them to take their first steps 
towards independence in research, and stake their claim to a 
position in an increasingly competitive academic world.
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HOW TO 
FIND YOUR

S O M E T I M E S ,  I T ’ S  A S 
E A S Y  A S  T A L K I N G  T O 
S O M E O N E  N E W

YOUNG SCHOLAR’S PROGRAM

Science today is all about 
teamwork, and learning to work 
in a team while you’re still early 
in your career is best. But as a 
graduate student, teamwork 
doesn’t always come first. Amidst 
all the exams, writing and lab work, 
how do you find a team to work 
with?

In the Young Scholars Program 
launched last year, the CMI offers 
graduate students and postdocs 
a way to start their own research 
projects with people they’ve never 
worked with before. 

By mentoring an undergraduate 
student through the summer, 
junior researchers catch a valuable 
glimpse of life as a principal 
investigator, while undergraduate 
students hone new skills in the lab. 

This summer, we spoke to Stephanie Cone and 
Morika Williams, two graduate students from different 
departments who combined their interests in 
musculoskeletal research to win a CMI Young Scholar 
Award last May. 

For the past year, they’ve been mentoring Lauryn Braxton, 
an undergraduate student who enjoyed the research 
project so much, she hasn’t left the lab since.

S T E P H A N I E  &  M O R I K A ,  A S  G R A D U AT E  S T U D E N T S , 
W H AT  I S  Y O U R  R E S E A R C H  F O C U S ?

S T E P H A N I E :  I’m doing my Ph.D. with Dr. Matt Fisher, studying 
healthy development of the anterior cruciate ligament (ACL) in our 
knees, because we need to develop better treatments for children 
when they injure these ligaments.

If you have an ACL injury, regardless of whether you’re 10 or 40 
years old, your chances of developing osteoarthritis within a decade 

are about 50%. The theory is that if you damage part of your joint 
the biomechanics are thrown off. This changes the way the joint 
rubs together, and that creates osteoarthritic lesions, along with 
swelling and pain. 

So if you’re 10 years old when you tear your ACL, even if it’s 
reconstructed, there’s a 50-50 chance that you’re going to have 
symptomatic osteoarthritis by the time you’re 20. 

M O R I K A :  That parallels very well with my research. I did 

Q

DREAM 
TEAM
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Q

(FROM LEFT): MORIKA WILLIAMS, STEPHANIE CONE & LAURYN BRAXTON  
PHOTO CREDIT: GREER ARTHUR

AWARD PROGRAMS
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my DVM degree and a residency in laboratory animal medicine, 
and now I’m doing a Ph.D. in pain management with Dr. Duncan 
Lascelles. When you damage a joint, there are essential changes in 
the central nervous system, which increases your chances of having 
chronic pain. 

I use rats as a model to study human neonatal injuries that can 
cause chronic pain and impact the severity of osteoarthritis later in 
life. 

Basically, we both study osteoarthritis in different age groups, but 
while she looks at the mechanics of the knee, I look at long-term 
clinical changes associated with pain and movement. 

H O W  D I D  Y O U  C O M B I N E  Y O U R  R E S E A R C H 
I N T E R E S T S  T O  C O M E  U P  W I T H  Y O U R  P R O J E C T ?

S T E P H A N I E :   We met at one of the CMI events, the 
networking day they set up for the Young Scholars Program. It was 
basically a meet-and-greet between CMI associate members so we 
could develop new collaborations. 

M O R I K A :  I overheard Stephanie say that she looks at juvenile 
knee injuries, which was interesting because I’m really interested in 
how early life injuries cause chronic pain later in life. The next day 
we started writing the grant proposal.  

S T E P H A N I E :  It worked out really well because I look at the 
immediate effect of injuries and the biomechanics change. What I 
haven’t done in my research so far is look at the long-term effects 
of knee injuries at different ages. Is there a difference in how 
osteoarthritis develops after an injury? Is there a difference in how 
quickly the chronic pain sets in?

M O R I K A :  And because we don’t have a great understanding 
of how knee injuries like ACL tears progress over time, we wanted 
to create a better model so that we can study the progression of 
osteoarthritis at different stages and ages of a knee injury. 

In our project, we took juvenile and adult rats, and induced 
osteoarthritis using a surgical or chemical approach. Then 
we evaluated them for a specific period of time and looked at 
differences or similarities in how the young and mature rats 
responded to the injury. 

 After our proposal got accepted by the Young Scholars program, we 
interviewed undergraduate students for the summer position. 

L A U R Y N ,  W H Y  D I D  Y O U  D E C I D E  T O  A P P LY  F O R 
T H E I R  S U M M E R  R E S E A R C H  P R O J E C T ?

L A U R Y N :  A year ago I was a freshman and I knew I wanted 
to be a veterinarian. We’re encouraged to network and seek 
opportunities, and look at minors and other experiences. I saw a 
minor for tissue engineering and I didn’t know anything about it, so 
I started reading about regenerative medicine and collaborations 
between tissue engineering labs and people at the vet school.  

I got really interested. I couldn’t see where tissue engineering and 
veterinary medicine could overlap. I got an email saying that this 

summer research position was open. I was like, Wow, was this 
meant for me?  

H O W  D I D  T H I S  P R O G R A M  A F F E C T  W H AT  Y O U 
W A N T  T O  D O  I N  F U T U R E ?

L A U R Y N :  This research project provided clarity on what I want 
to do. Now, I think I want to work in comparative medicine. It’s 
really exciting to advocate for animal health and wellness, but also 
to translate that to human health. I’m thinking about doing a DVM 
Ph.D. I was thinking about being a clinical veterinarian but now I’m 
also thinking about doing research, so why not try to do both?

W H AT  D I D  Y O U  D O  D U R I N G  T H E  P R O J E C T ? 

L A U R Y N :  I learned how to work with the rats, do the clinical 
assays, data entry, and analyze the data using JMP. I collected 
tissues and prepared them for MRI imaging, and now I’ve been 
working on MRI scans to quantify the area of damage in the joints. 
I’ve also been working on the histology. 

I learned a lot. I learned research is a lot less predictable than I 
thought it would be, and I think that’s really exciting. You get results 
that you don’t expect—especially working with animals, it’s pretty 
unpredictable. 

I also learned a lot about advocating for my own learning. I know I 

Q

Q

Q

Q

The Young Scholars Program:

Find your new teammate during 
the Meet & Greet session

Combine your research 
interests into a grant proposal 
and submit it to the judges

Receive the award: A summer stipend 
for one undergraduate student

Start the project and work 
as a team for 3 months

Prepare a poster for the annual CMI 
symposium and compete for cash prizes 

And if you feel like it – keep going!

?

AWARD PROGRAMS

have to go out and look for literature to help me understand things, 
and for background on the project so that I can speak about it on my 
own.

H O W  C O U L D  T H I S  P R O J E C T  H E L P  T R E AT  K N E E 
I N J U R I E S  A N D  O S T E O A R T H R I T I S  I N  H U M A N S ? 

S T E P H A N I E :  We are trying to work out how we can translate 
what happens in our models into human patients. When we have 
human patients with knee injuries, especially children, we can’t 
do anything invasive to assess the damage and decide the best 
treatment. We can only use MRI scans to take images, look at gait 
changes, pain sensitivity, and other evaluations like Lachman’s 
exams. 

M O R I K A :  But clinically, we can’t see what the damage looks 
like. We only have these limited non-invasive tests. 

So if we can create an animal model, use similar tests to assess the 
injury like we would in humans, and match this to in-depth studies 
of the joint that we can’t do in humans, we can create a detailed 
picture of the injury. 

Long-term, this means we could use our knowledge of the model 
to interpret the clinical evaluation of human patients. So if we see 
certain clinical signs or pain levels, we have a better idea of what is 
actually going on inside the knee, and decide how to treat them. 

W H AT  WA S  I T  L I K E  W O R K I N G  T O G E T H E R  A S 
R E S E A R C H E R S  F R O M  D I F F E R E N T  F I E L D S ? 

M O R I K A :  I never thought about doing this project before I met 
Stephanie. With two different minds it creates more opportunities 
because you’re not limited to your own perspective. I never think 
about MRIs or biomechanics because my mind’s not trained like 
that. I have a clinical background, whereas Stephanie may not 
necessarily think about the clinical side.

S T E P H A N I E :  As an engineer, all of the outcomes that I think 
about are very quantitative—the amount of cartilage damage, 
what I can quantify, or what mechanical value is shifting. When I 
work with Morika, I look at the clinical metrics, and it’s different. I 
can see that it helps bridges the gap between research and human 
medicine. If we can combine our skills and assess patients in the 
clinic more accurately, we can decide on better treatment for each 
individual. 

W H AT ’ S  Y O U R  M A I N  TA K E A W AY  F R O M  T H I S 
E X P E R I E N C E ? 

L A U R Y N :  Being co-mentored was perfect because I didn’t 
know that the two perspectives between the engineering and the 
clinical side could coexist so well. I didn’t know that those were my 
interests until it happened. So it was like an epiphany for me. 

S T E P H A N I E :  Getting thrown into this clinical project was 
really interesting. I think the big takeaway for me was being able to 
run a project from meeting someone with a different background, 
talking about where our research could crossover, and then writing a 
joint grant proposal. 

That’s a really valuable experience because I’m doing a postdoc 
next year and I’m planning to stay on that academic trajectory. In 
the past, there’s always been some overhead from our PIs. I’ve 
never before walked into a room and written a grant proposal with 
someone who does something I think is interesting. This program 
gave me the opportunity to try out that experience. 

M O R I K A :  I’ve always wanted to be a mentor. I think that the 
greatest accomplishment of your life is mentoring others, because 
you can’t do anything without giving back to your community, and to 
the next generation. 

This opportunity has definitely helped me grow as a mentor. It's 
rewarding to see Lauryn grow and flourish into the person she is 
today. Obviously it’s helped me find a collaboration, and think about 
my research from a different perspective, but I think mentoring by 
far has been the icing on the cake. 

W O U L D  Y O U  R E C O M M E N D  T H I S  P R O G R A M  T O 
O T H E R  P E O P L E ?

S T E P H A N I E :  I’d absolutely recommend it. In the networking 
session of this program, one thing to keep in mind is what your skills 
are and what cool stuff you do every day. Then, when you talk to 
people, talk about what cool stuff they do. If you can find something 
that you’re both excited about, then just talk about what skills you 
have and figure out how to make them into one cohesive project. 

L A U R Y N :  I’d definitely recommend this. And I would say, 
definitely take risks. If you think you’re interested in something, try 
to learn more, talk to people, read about it and find an opportunity. 

M O R I K A :  I’d absolutely recommend it as well, without a shadow 
of a doubt. And I would recommend that you talk to people you’ve 
never talked to before, because that’s really important. I would 
never have come across Stephanie if I didn’t talk to her. So just have 
an open perspective and go for it. It doesn’t hurt to try.

Q

Q

Q

Q

I NEVER THOUGHT ABOUT 

DOING THIS PROJECT 

BEFORE I MET 

STEPHANIE

WITH TWO DIFFERENT 

MINDS IT CREATES 

MORE OPPORTUNITIES 

BECAUSE 

YOU’RE NOT LIMITED TO 

YOUR OWN PERSPECTIVE 

“

“
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about are very quantitative—the amount of cartilage damage, 
what I can quantify, or what mechanical value is shifting. When I 
work with Morika, I look at the clinical metrics, and it’s different. I 
can see that it helps bridges the gap between research and human 
medicine. If we can combine our skills and assess patients in the 
clinic more accurately, we can decide on better treatment for each 
individual. 

W H AT ’ S  Y O U R  M A I N  TA K E A W AY  F R O M  T H I S 
E X P E R I E N C E ? 

L A U R Y N :  Being co-mentored was perfect because I didn’t 
know that the two perspectives between the engineering and the 
clinical side could coexist so well. I didn’t know that those were my 
interests until it happened. So it was like an epiphany for me. 

S T E P H A N I E :  Getting thrown into this clinical project was 
really interesting. I think the big takeaway for me was being able to 
run a project from meeting someone with a different background, 
talking about where our research could crossover, and then writing a 
joint grant proposal. 

That’s a really valuable experience because I’m doing a postdoc 
next year and I’m planning to stay on that academic trajectory. In 
the past, there’s always been some overhead from our PIs. I’ve 
never before walked into a room and written a grant proposal with 
someone who does something I think is interesting. This program 
gave me the opportunity to try out that experience. 

M O R I K A :  I’ve always wanted to be a mentor. I think that the 
greatest accomplishment of your life is mentoring others, because 
you can’t do anything without giving back to your community, and to 
the next generation. 

This opportunity has definitely helped me grow as a mentor. It's 
rewarding to see Lauryn grow and flourish into the person she is 
today. Obviously it’s helped me find a collaboration, and think about 
my research from a different perspective, but I think mentoring by 
far has been the icing on the cake. 

W O U L D  Y O U  R E C O M M E N D  T H I S  P R O G R A M  T O 
O T H E R  P E O P L E ?

S T E P H A N I E :  I’d absolutely recommend it. In the networking 
session of this program, one thing to keep in mind is what your skills 
are and what cool stuff you do every day. Then, when you talk to 
people, talk about what cool stuff they do. If you can find something 
that you’re both excited about, then just talk about what skills you 
have and figure out how to make them into one cohesive project. 

L A U R Y N :  I’d definitely recommend this. And I would say, 
definitely take risks. If you think you’re interested in something, try 
to learn more, talk to people, read about it and find an opportunity. 

M O R I K A :  I’d absolutely recommend it as well, without a shadow 
of a doubt. And I would recommend that you talk to people you’ve 
never talked to before, because that’s really important. I would 
never have come across Stephanie if I didn’t talk to her. So just have 
an open perspective and go for it. It doesn’t hurt to try.

Q

Q

Q

Q

I NEVER THOUGHT ABOUT 

DOING THIS PROJECT 

BEFORE I MET 

STEPHANIE

WITH TWO DIFFERENT 

MINDS IT CREATES 

MORE OPPORTUNITIES 

BECAUSE 

YOU’RE NOT LIMITED TO 

YOUR OWN PERSPECTIVE 

“

“

AWARD PROGRAMS
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TTeessttiinngg  ooff  NNaattuurraall  CCoommppoouunnddss  ffoorr  IInnhhiibbiittiioonn  ooff  
PPoorrcciinnee  RReepprroodduuccttiivvee  aanndd  RReessppiirraattoorryy  SSyynnddrroommee  
VViirruuss  ((PPRRRRSSVV))  IInn--VViittrroo  IInnffeeccttiioonn

SIRI Student: LOUISE BBAATTTTAA

DAVID BBRROODDSSKKYY
Translation Pharmacology and Physiology, COS 

ANDREW KKIICCKK
Emerging Infectious Diseases, CVM

IInnvveessttiiggaattiinngg  NNoovveell  SSyynnooxxaazzoolliiddiinnoonneess ffoorr  
tthhee  TTrreeaattmmeenntt  ooff  PPsseeuuddoommoonnaass  
AAeerruuggiinnoossaa  BBiiooffiillmmss

SIRI Student: JENNIFER DDAAIIKKEERR

JESSICA GGIILLBBEERRTTIIEE  
Emerging Infectious Diseases, CVM

BRAM FFRROOHHOOCCKK
Emerging Infectious Diseases, COS

““FFeeeelliinngg  oouutt””  tthhee  NNiicchhee  ffoorr  HHaaiirr  FFoolllliiccllee  DDeevveellooppmmeenntt  iinn  
BBiiooeennggiinneeeerreedd  SSkkiinn  GGrraaffttss

SIRI Student: AMBER DDEETTWWIILLEERR

KATHRYN PPOOLLKKOOFFFF
Functional Tissue Engineering, CVM 

LEWIS GGAAFFFFNNEEYY
Functional Tissue Engineering, COE

EEqquuiinnee  DDeerriivveedd  HHoosstt  DDeeffeennssee  PPeeppttiiddeess  aass  AAggeennttss  ffoorr  
JJooiinntt  PPrreesseerrvvaattiioonn

SIRI Student: SHARMITA DDIIXXIITT

RACHEL GGAAGGLLIIAARRDDII
Functional Tissue Engineering, CVM 

JESSICA GGIILLBBEERRTTIIEE
Emerging and Infectious Diseases, CVM

DANIELLE HHOOWWEE
Functional Tissue Engineering, COE

SSeennoollyyttiiccss  ttoo  iimmpprroovvee  sstteemm  cceellll  ttrreeaattmmeenntt  ffoorr  tthhee  
pprreevveennttiioonn  ooff  ppoosstt--ttrraauummaattiicc  oosstteeoo--aarrtthhrriittiiss

SIRI Student: MARGARET FFLLAANNDDEERRSS

RACHEL GGAAGGLLIIAARRDDII  
Functional Tissue Engineering, CVM 

MICHAELA CCOOPPPP
Functional Tissue Engineering, COE 

BRENDAN TTUURRNNEERR
Functional Tissue Engineering, COE

TENG SSUU
Functional Tissue Engineering, CVM

EEnnggiinneeeerriinngg  ooff  PPrroo--AAnnggiiooggeenniicc BBiioommiimmeettiicc  
MMiiccrroovveesssseellss ffoorr  PPrree--VVaassccuullaarriizziinngg  iissssuuee  
ccoonnssttrruuccttss

SIRI Student: APRIL GGOONNZZAALLEEZZ

DOUGLAS SSNNIIDDEERR
Translation Pharmacology and Physiology, CVM

TENG SSUU
Functional Tissue Engineering, CVM

BRENDAN TTUURRNNEERR
Functional Tissue Engineering, COE

PATRICK EERRBB
Functional Tissue Engineering, COE

EMILY WWRROONNAA
Functional Tissue Engineering, COE

LAUREN EEHHRRHHAARRDDTT--HHUUMMBBEERRTT
Translation Pharmacology and Physiology, CVM

EExxppllooiittiinngg  EEPPRR  ffoorr  DDeelliivveerryy::  OOppttiimmiizzaattiioonn  ooff  NNaannooccaarrrriieerr PPrrooppeerrttiieess  ffoorr  
DDrruugg  DDeelliivveerryy  ttoo  MMaasstt  CCeellll  TTuummoorrss  aanndd  IInnffllaammmmaattiioonn  iinn  aa  HHiigghh--
TThhrroouugghhppuutt  MMiiccrroovveesssseell PPeerrffuussiiiioonn CChhaammbbeerr  MMooddeell  ffoorr  EEnnhhaanncceedd  
PPeerrmmeeaabbiilliittyy  aanndd  RReetteennttiioonn  ((EEPPRR))    

SIRI Student: CODY HHEELLMM

MMuullttiimmooddaall  SSeennssiinngg  ooff  EEnnggiinneeeerreedd  CCaarrddiiaacc  
TTiissssuueess  ffoorr  OOppttiimmiizzaattiioonn  ooff  SStteemm  CCeellll  
DDiiffffeerreennttiiaattiioonn

SIRI Student: McKENNA DDOOWWNNEEYY

Dr. MICHAEL DDAANNIIEELLEE
Functional Tissue Engineering, COE 

Dr. DANIEL FFRREEYYTTEESS
Functional Tissue Engineering, COE 

2019 AWARD WINNERS

2019 AWARD WINNERS

YSP  
&    

SIRI  
  

2019  
SCHOLARS
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DDeevveellooppmmeenntt  ooff  NNoovveell  AAnnttiimmiiccrroobbiiaallss  ttoo  CCoommbbaatt  GGrraamm--
NNeeggaattiivvee  IInnffeeccttiioonnss

SIRI Student: EMMA SSMMIITTSS

CHRISSIE MMAARRTTIINNEEZZ--BBRROOKKAAWW  
Translational Pharmacology and Physiology, COS

GRANT EEDDWWAARRDDSS
Emerging Infectious Diseases, COS

JESSICA GGIILLBBEERRTTIIEE
Emerging Infectious Diseases, CVM

CHRISSIE MMAARRTTIINNEEZZ--BBRROOKKAAWW
Translational Pharmacology and Physiology, COS

GRANT EEDDWWAARRDDSS
Emerging Infectious Diseases, COS

SSyynntthheettiicc  AAcccceessss  ttoo  NNoovveell  HHeetteerrooccyyccllee  ffoorr  
TTrreeaattmmeenntt  ooff  IInnffeeccttiioouuss  DDiisseeaassee

SIRI Student: Ben SSTTEEMMEENN

TENG SSUU
Functional Tissue Engineering, CVM

BRENDAN TTUURRNNEERR
Functional Tissue Engineering, COE

BBiioorreessppoonnssiivvee SSyynntthheettiicc  BBlloooodd  VVeesssseellss  ffoorr  PPaatthhoollooggiiccaall  CCaarrddiiaacc  
MMiiccrrooeennvviirroonnmmeenntt--TTrriiggggeerreedd  TThheerraappeeuuttiicc  DDrruugg  DDeelliivveerryy  

SIRI Student: SYDNEY SSTTIINNEE

DDiissccoovveerryy  aanndd  PPrree--CClliinniiccaall  DDeevveellooppmmeenntt  ooff  
LLiippooxxaazzoolliiddiinnoonnee AAnnttiimmiiccrroobbiiaall  CCoommppoouunnddss

SIRI Student: CADE MMAACCAALLLLIISSTTEERR

Jessica GGIILLBBEERRTTIIEE
Emerging Infectious Diseases, CVM

KAYLIB RROOBBIINNSSOONN
Emerging Infectious Diseases, COS

TToo  DDeevveelloopp  FFiibbrriinn  HHyyddrrooggeellss  wwiitthh  VVEEGGFF  aanndd  BBMMSSCC  ffoorr  TTiissssuuee  
RReeggeenneerraattiivvee  AApppplliiccaattiioonnss

SIRI Student: COLLEEN RROOOOSSAA

ISMAEEL MMUUHHAAMMEEDD
Functional Tissue Engineering, COE 

DOUGLAS SSNNIIDDEERR
Translational Pharmacology and Physiology, CVM

TENG SSUU
Functional Tissue Engineering, CVM

IImmpprroovviinngg  PPoorrcciinnee  eeppiitthheelliiaall  CCeellll  CCuullttuurree  UUssiinngg  
PPoorrcciinnee  UUtteerruuss  EExxttrraacceelllluullaarr  MMaattrriixx

SIRI Student: JACK SSCCHHUULLTTZZ

AMANDA AAMMAARRAALL
Translational Pharmacology and Physiology, CVM

CAMILO MMOORRAA
Functional Tissue Engineering, COE

FFlleeaa--BBoorrnnee  DDiisseeaassee  aanndd  tthhee  MMiiccrroobbiioommee  ooff  FFlleeaass  
ffrroomm  FFrreeee--RRooaammiinngg  CCaattss  iinn  NNoorrtthh  CCaarroolliinnaa

SIRI Student: CHARLOTTE MMAANNVVEELLLL

ERIN LLAASSHHNNIITTSS  
Emerging Infectious Diseases, CVM

HANNA BBEERRMMAANN
Emerging Infectious Diseases, CVM

DANIEL CCHHEESSTTEERR
Functional Tissue Engineering, COE

MIKE WWIILLKKIINNSS
Functional Tissue Engineering, COE

UUllttrraassoonniicc  MMiiccrroopplloottttiinngg ooff  CCoollllooiiddaallllyy SSttaabbllee  MMiiccrrooggeell PPaarrttiicclleess  ffoorr  
tthhee  CCrreeaattiioonn  ooff  BBiiooaaccttiivvee  SSccaaffffoollddss

SIRI Student: PONNI TTHHEEEETTHHAARRAAPPPPAANN

MMeecchhaanniissmm  ooff  MMuussccuulloosskkeelleettaall  AAddaappttiioonn  ttoo  
AAnntteerriioorr  CCrruucciiaattee  LLiiggaammeenntt  AAppllaassiiaa

SIRI Student: EMMA WWEESSTT

DR. MATTHEW FFIISSHHEERR  
Functional Tissue Engineering, COE 

2019 AWARD WINNERS
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CMI SIRI program leads  
to NIH Training Grant for  
Undergraduate Team Research (U-TEAM)

require genuine involvement from the SIRI students, who 
must also prepare and present a research poster at the 
end of the summer. “It’s not like students are coming into 
the lab and making solutions and tidying up the benches. 
They have real goals and real aims that they’re trying to 
meet experimentally,” says Dr. Joshua Pierce, SIRI Program 
Director.

Since the inception of SIRI, however, graduate students 
and postdoctoral associates have played a truly integral 
role in the program. “It’s really the associate members—
the graduate students and the postdocs—that are doing 
the day-to-day mentoring,” says Dr. Alix Berglund, who 
served as the associate member representative during 
the development of the YSP, “So we worked to involve the 
associate members more and actually have them meet up 
to come up with ideas, form these new collaborations, and 
develop these interdisciplinary projects.”

Long appreciated by faculty and students, the 
CMI’s Summer Interdisciplinary Research 
Institute (SIRI) has recently been awarded a 
National Institute of Health (NIH) training grant. 

SIRI, along with the complementary Young Scholar Award 
Program (YSP), was thoughtfully designed by the CMI to 
draw on the wildly varying areas of expertise represented 
by faculty and to provide valuable research training to 
students and postdocs. The funds from this U-TEAM award 
will help provide the program with the stability needed 
for long-term growth in addition to providing resources for 
underrepresented students.

The SIRI program invites undergraduate students to 
participate in a fully funded summer of interdisciplinary 
research. Students are selected competitively and asked to 
begin training in the laboratory during their spring semester. 
The research projects are designed to be hands-on and 

by Eleanor Hook
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TEAM SCIENCE FUNDING

Both SIRI and YSP are 
designed around the 

idea that today to solve 
a complex problem in 
biomedical research, a 
researcher needs to not 
only cross disciplines 

but to work as a 
member of a team. 

The result of this effort is 
a true testament to team 
science. The YSP, launched in 
2018, provides a platform for 
associate members to discuss 
opportunities for interdisciplinary 
collaboration under the guidance 
of experienced faculty members. 
Teams of two to four associates 
then submit research proposals 
based on these discussions, the 
most innovative of which receive 
funding to add SIRI students 
to the team. “What we end up 
with is a team that has faculty 
members, graduate students, 
postdocs, and undergraduates 
working together on a single 
project,” says CMI Director Dr. 
Jorge Piedrahita.

The associates who develop the 
project proposals under the YSP heading gain invaluable 
experience leading lab groups and mentoring undergraduate 
students. The program requires that each project bring 
together multiple labs with differing expertise to create 
a true atmosphere of teamwork and interdisciplinary 
collaboration. Within each team, several YSP associates 
work together to advise and mentor the SIRI students. 
Pierce and Berglund both credit the program’s success to 
the associates’ dedication. “It’s really been the graduate 
students’ and postdocs’ willingness and eagerness to submit 
proposals and mentor these students to make this all work,” 
Pierce says.

Nevertheless, the YSP associates are not without their 
own support network. For many, it is their first time leading 
a research project with undergraduate students, so the 
CMI includes a “mentor-the-mentor” program where senior 
faculty provide support and advice for these associates.

“When it comes to the ability to form these projects, 
collaborate with other people, we’re expected to do that 
once we’ve become faculty members,” Berglund explains, 
“but there are very few opportunities that we actually get 
during our training to practice those skills.” In fact, this 

is one of the few programs 
nationwide that emphasizes 
this aspect of graduate and 
postdoctoral professional 
development.

To date, the programs have 
supported an enormous variety 
of biomedical research. Teams 
have examined wound healing 
processes, studied 3D printing 
of tissue culture, and even used 
CRISPR to engineer cell lines 
and transplant them into pigs. 
“It gave us room to be creative, 
throw our ideas around and 
take on the responsibility of 
guiding/mentoring a student,” 
YSP associate Dr. Greer Arthur 
reflects.

The interdisciplinary nature of 
the research sponsored by the SIRI and YSP programs is 
fundamental to its success. “No one discipline can solve the 
complex biomedical problems of today. You’re unable to have 
the kind of multidisciplinary training to tackles the problems 
that range from chemistry and physics to animal and human 
health,” says Pierce. “It’s not possible.”

NC State has many areas of expertise, but researchers 
can find it difficult to build collaborations; the CMI exists 
to aid these crucial connections.  “We are separated by 
departments and even by campuses,” Berglund explains, 
“but the CMI provides the central location that brings all of 
us together to tackle similar issues.”

Piedrahita agrees. “We have faculty from over twenty 
departments, six colleges, and three universities, so we’re 
already a highly interdisciplinary, team-oriented group of 
faculty,” he says. “That’s precisely what’s needed to build 
these training experiences for the students.”

Following their initial success, the CMI partnered with 
the NC State University Honors Program to seek external 
funding from the NIH. The recently awarded training 
grant provides for the expansion of training opportunities 
throughout the academic year and allows for several 
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summer research experience, it’s a two-year 
mentorship plan for them,” Pierce says.

Not only will this addition to SIRI bring 
enormous support to the selected students, 
it will also provide additional professional 
development resources for all NC State 
undergraduates. The seminars, workshops, 
and courses that accompany this program are 
open to students regardless of major, career 
interest, or past involvement in the CMI. 
Additionally, the NIH grant stipulates that a 
faculty member from the College of Education 

will be responsible for collecting 
and analyzing feedback from 
program participants to allow for 
the continual fine-tuning of these 
programs.

Although the NIH-funded 
students are expected to pursue 
a PhD in a biomedical field, 
the wider SIRI community has 
incredibly broad interests—
and many discover new ones 
through their participation in the 
program. “Just the exposure, 
seeing different sciences 
and disciplines, different 
expectations, even different 
ways of thinking about science 

and presenting science, it can really be quite eye-opening 
for students,” Pierce says. 

Both SIRI and YSP are designed around the idea that today 
to solve a complex problem in biomedical research, a 
researcher needs to not only cross disciplines but to work 
as a member of a team. The CMI is rich with a variety of 

expertise, and these 
programs truly cement 
together researchers 
from all stages of their 
careers. “And that to 
me is the definition of 
team science,” says 
Piedrahita. 

TEAM SCIENCE FUNDING

undergraduate students to 
receive generous financial 
support.

Recruitment will begin in Fall 
2019 with a freshman year 
seminar series open to all 
first-year students at NC State. 
Interested students will be 
placed in research labs before 
applying for the training grants 
program in their sophomore year. 
To be eligible, students must 
belong to an underrepresented 
group as defined by the NSF. 
They must also plan on pursuing 
a PhD in a biomedical field and 
meet the requirements for the NC State Honors Program. 
Pierce expects to accept four students each year, although 
students who are not selected for the funded portion of the 
program are still encouraged to participate in SIRI.

Those students who are selected will receive full tuition for 
their final two years at NC State in addition to a stipend. 
They will work on their research projects throughout the 
academic year and over the summer, and they will take 
additional coursework on topics related to their research. In 
the interest of promoting collaboration across institutions, 
these students are also required to complete an externship; 
the CMI has a standing collaboration with the University 
of North Carolina, but the externship can be completed 
anywhere the students wish. “It’s much more than just a Josh Pierce Alix Berglund
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Scientists estimate that approximately 1014 microorganisms 
inhabit the human gut, far outnumbering the human cells 
surrounding them. Although these tiny guests assist in the 

digestive process, they can cause serious infections if they find 
their way into the body.

Remarkably, the primary line of defense against these 
would-be intruders is a barrier just a single cell thick. The 
barricade of cells called the intestinal epithelium serves as a 
vital gatekeeper, allowing nutrients and 
enzymes to pass freely but keeping the 
microbiota from entering the body, where 
they could trigger a dangerous immune 
reaction.

Because of the critical role the epithelium 
plays, even a small injury to this barrier 
can prove life-threatening if it doesn’t 
repair itself quickly. That’s why a team of 
researchers from the gastrointestinal group 
at NC State wanted to investigate the effect of age in survival 
outcomes for young pigs with damaged epithelia.

Dr. Amanda Ziegler is a research assistant professor and 
associate member of the CMI who completed her graduate 
work in the lab led by Dr. Anthony Blikslager of the College 
of Veterinary Medicine (CVM). “When I first joined the lab, 
Anthony pointed me in the direction of this old data they had 
from studies looking at barrier function in neonatal animals,” 
she recalls. “We saw that there was a hint of less robust repair 
in those younger animals, so he was thinking that we should 
design a study to figure out if there was actually a difference.”

Blikslager is a large animal surgeon specializing in 
gastrointestinal injury and repair and Ziegler is a comparative 

gastroenterologist, but they knew that the project would require 
a multifaceted approach. They were soon joined by Dr. Jack 
Odle, an animal nutritionist at the College of Agriculture and 
Life Sciences, and the CVM’s Dr. Laurianne Van Landeghem, 
an expert in cell biology. Together, the team applied for and 
received CMI funding to begin a pilot study examining this 
discrepancy.

The epithelium can be damaged in many ways, but the team 
decided to focus on one of the most 
common: prolonged loss of blood supply. 
Known as ischemia, this condition 
can injure or destroy the epithelium’s 
constituent cells. The researchers designed 
a series of experiments to examine how 
well pigs of different ages healed from 
ischemia.

The older pigs (roughly six weeks of age) 
showed an ability to repair the epithelium 

as long as the ischemia was not too severe, but when they 
examined the outcomes for young pigs, they were shocked. 
“We ended up identifying a complete defect in epithelial repair 
in the gut of neonatal pigs,” Ziegler says. It turns out that the 
epithelia of two-week-old pigs not only heal more slowly than 
slightly older pigs—they may not heal at all!

At first they were puzzled, but Van Landeghem had a hunch. 
“She kept telling us, Look at the glia,” Ziegler remembers. A 
dive into the literature revealed that glial cells, which form 
part of the nervous system, do not develop in the gut until 
after birth. This led the team to suggest that underdeveloped 
glial networks could be to blame for the neonatal pigs’ 
inability to heal.

TEAM SCIENCE FUNDING

Team Science Draws  
Federal Support to Study  

How the Gut Learns to Repair Itself

The authentic, deep-rooted 
collaboration of this work 
will provide an excellent 
training environment for 
the next generation of 

scientists. 

by Eleanor Hook
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To track glial cell development, the team used the recently-
developed iDISCO technique. This protocol allows researchers 
to make an organ nearly transparent before infusing it with 
antibodies, which “tag” glial cells. When a specialized laser 
passes over the organ, the antibodies glow brightly to indicate 
the presence of glia.

Since iDISCO is so new, this was the first time it had been used 
to study either pigs or intestines. The images produced are 
stunning; glowing glial networks shine from within the barely-
visible three-dimensional organ. The researchers can even 
virtually manipulate these glial maps to view the organ from any 
perspective. 

Sure enough, they found a correlation between the 
underdeveloped glial networks of neonatal pigs and their 
inability to repair the epithelium. Somehow, it seems that the 
glia play an important role in communicating with the epithelium 
and that without them the epithelium cannot repair itself.

This finding caught the attention of grant reviewers at two 
major federal agencies; the team was recently awarded two 
research grants through the U.S. Department of Agriculture 
(USDA) and the National Institute of Health (NIH), and Ziegler 
also received a professional development grant to support her 
continued work in the area. 

The research outlined in the NIH grant will investigate the 
mechanistic links between glial cells and epithelial repair. 
Although there is a correlation between the two, it is still 
unclear how exactly the glial cells influence healing in the gut, 
so the researchers will use in vitro studies to look at glial-
epithelial communication. Ziegler hopes that they will be able 
to isolate a few critical factors in this system and use this 
information to help patients recover from ischemic injuries.

Meanwhile, the USDA grant will support a study of the role of 
the gut’s microbiome. More and more research indicates that 
the same microbiota that can cause sepsis in the body could 
play an integral part in the development of the enteric glial 
network after birth. 

Odle’s thirty years of experience in using neonatal pigs to model 
gut health will prove invaluable as the team studies the effects 
of feeding piglets prebiotic fiber in the hopes of accelerating 
the gut’s maturation. Depending on the results, this could be 
extremely fruitful in the development of preventative care in 

both animal and human patients.

The translational capabilities of this research are extraordinarily 
promising. Pigs are very similar to humans biologically, so 
aspects of the team’s findings could apply to human infants as 
well as other animals. In particular, they hope to provide some 
insight into prevention and treatment of neonatal necrotizing 
enterocolitis (NEC), a devastating disease that affects 
approximately one in every 2000-4000 newborns.

Although NEC is a complex disease, it often includes an 
ischemic component. Nearly 90% of cases develop in 
premature infants, perhaps for the same reasons that neonatal 
pigs are more susceptible to ischemia than juvenile ones. If 
underdeveloped glial networks are to blame in human NEC, 
then the gastrointestinal team’s future research could indicate a 
pathway towards effective treatment and prevention in humans 
as well as animals.

“We are actively pursuing nutritional approaches to alter 
the microbiome, which in turn is expected to alter glial cell 
migration, thereby enabling the gut to respond more rapidly 
to intestinal injury,” explains Blikslager. He credits the team’s 
success to their broad-ranging expertise. “Our work could not 
be completed, or even conceived, without experts in these 
complementary but distinct areas.”

This research is just one of the many examples of how a small 
pilot study can provide the preliminary data needed to convince 
more conservative federal agencies to fund promising areas of 
research. 

Odle is also appreciative of the multidisciplinary environment 
fostered by the CMI. “Many of the most important research 
questions lie at the interface of traditional disciplines, so the 
transdisciplinary aspect of this work is right on target,” he 
says. “The authentic, deep-rooted collaboration of this work 
will provide an excellent training environment for the next 
generation of scientists. “ 

TEAM SCIENCE FUNDING

Jack Odle Laurianne_ 
Van-Landeghem

Amanda Ziegler Anthony Blikslager 
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T
he Comparative Medicine Institute has a future-
facing mission: to turn emerging basic research and 
scientific innovation into treatments for human and 
animal illness.

But to describe how it shapes emerging leaders, NC State 
Director of Global Health Siddhartha Thakur looked all the 
way back to the 19th century.

“It’s like Tesla’s coil,” said Thakur, an 
Institute executive committee member and 
College of Veterinary Medicine professor. 
“That’s how I look at CMI. It’s electric, it’s 
magnetic, it brings people together and 
sparks new ideas.”

That dynamic jostling of thoughts and thinkers has shaped 
leaders inside the Institute and beyond it. And that’s no 
accident, according to CMI director Jorge Piedrahita. 
Spotting and supporting people with leadership potential 
is essential for efforts like the CMI, Piedrahita said. Its 
interdisciplinary nature demands multiple strong leaders. 
So does its size: 200 faculty members and 130 students are 
CMI members.

“The CMI has created this environment to 

identify young or senior leaders and then 
give them experience,” he said. “It’s become 
a leadership training ground.”

Thakur’s CMI story illustrates how that training ground 
works. His faculty career at NC State has largely overlapped 
with the CMI’s history, and his own rise from junior 
researcher to head of the university’s global health programs 
mirrors its growth. Thakur joined the College of Veterinary 
Medicine as an assistant professor in 2007. He immediately 
became part of the Center for Comparative Medicine and 
Translational Research, the project that would later become 
the CMI.

Piedrahita tapped Thakur for his first leadership role: 
heading the center’s emerging and infectious disease 
program. In that position, Thakur brought a $40,000 annual 
budget to the task of spurring inventive research among 
faculty from across campus. Some of the approaches he 
adopted, like a speed dating program for grant seekers, are 
still in place today. 

More important than the budget or the authority, though, 
was the exposure to the program’s roughly 70 faculty 
members, as well as the administrators, deans, graduate 

Incubating 
new ideas 
and new 
leaders

by James Ryals
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students, and colleagues they worked with. Each brought 
fresh ideas.

“CMI gave me that platform not only 
to lead, but to listen, and to take 
ideas from all over,” Thakur said.
After three years leading the program, Thakur became 
part of the CMI executive committee. During a College of 
Veterinary Medicine strategic planning project in 2017, 
Thakur wrote a whitepaper advocating creation of a college-
level global health initiative. His CMI experience made him 
a natural choice to lead that initiative--and the campuswide 
effort it has grown into.

“CMI doesn’t care what department you’re 
from or what college you’re in,” he said. “It 
only cares what your idea is. And I’m using 
the same model running the global health 
program.”

Finding and fostering future leaders

The life of a junior faculty member can be solitary. Early in 
his tenure in the chemistry department, associate professor 
Joshua Pierce remembers feeling isolated with his research.

For Pierce, the CMI broadened his perspective by connecting 
him to a community of researchers from every college 
at NC State. And those connections brought leadership 
opportunities he didn’t realize he wanted.

Thakur remembers Pierce as the first and most frequent 
respondent to requests for new collaborators. The two met 
in 2015, three years after Pierce came to NC State, and 
began working together to develop programs centered on 
the treatment of infectious disease. 

“I could clearly see he was a leader,”  
Thakur said.

Pierce hadn’t seen himself getting involved in these ways so 
early in his career, but he came to relish the work of bringing 
together people from different disciplines and supporting their 
collaborative work.

“It felt very rewarding to be able to 
contribute to things that are bigger than just 
my own research,” he said.

When Thakur moved to NC State Global Health, Pierce 
became one of his successors. As co-associate director of 
the program with CVM professor Ed Breitschwerdt, Pierce 

Incubating 
new ideas 
and new 
leaders
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is working to sustain the program’s 
growth and give others the experience 
he’s had. 

“You just wouldn’t have 
those opportunities 
otherwise,” Pierce 
said. “It allows you to 
have experience and a 
perspective that’s quite 
different.”

The responsibility and 
resources to lead

CMI leadership expanded Pierce’s 
focus beyond his own research. The 
experience has enriched colleague 
Matthew Fisher’s work.

Fisher, an assistant professor of biomedical engineering at NC State 
and UNC-Chapel Hill and member of the CMI executive committee, 
has been a part of the Institute since just after he joined as a faculty 
cluster hire in translational regenerative medicine in 2014. Through 
the CMI, he’s built relationships that expanded his interdisciplinary 
reach and advanced research in his field.

With funding from the Institute and the Closed-Loop 
Engineering for Advanced Rehabilitation Center, Fisher set out 
in 2018 to find and connect every NC State researcher doing 
work in the musculoskeletal field. The result was the formation 
of the CMI Musculoskeletal Research Group, allowing roughly 
30 faculty members from labs in every college to share ideas 
and solve problems together, Fisher said.

Fisher doesn’t hold a leadership title at the institute, but he’s 
one of several junior faculty members who have emerged 
because of their senior peers willingness to trust them.

“They’re not afraid to give junior investigators 
responsibility,” Fisher said. “The senior 
leadership doesn’t feel threatened about 
giving some of the younger folks an 
opportunity to succeed and put their stamp 
on the program.”

That approach extends beyond the faculty, too. Alix Berglund, 
a research scholar at the College of Veterinary Medicine, has 

been an associate CMI member since 
2016. Associate members are postdoctoral 
scholars, graduate students, and (like 
Berglund) research scientists. 

Associate members participate fully in 
CMI activities, but Berglund went a step 
further: she conceived  the Young Scholars 
Program, through which graduate students 
and postdocs design interdisciplinary 
summer projects for undergraduates, 
mentor the undergrads through their work, 
and earn credit as co-investigators on the 
research.

Working with peers and mentoring 
students are skills that tenured professors 

have to develop, Berglund said, but traditional doctoral 
curricula don’t include formal instruction in those areas. 
That’s what makes CMI’s focus on mentoring and leadership 
development so vital.

“My work assisting with the development of 
the associate member program and the Young 
Scholars’ Program has helped prepare me for 
the leadership I’ll be expected to bring as a 
faculty member and principal investigator of 
a laboratory,” said Berglund, a former member 
of the CMI executive committee.

Students and scholars aren’t the only beneficiaries of the CMI 
approach to shaping leaders, Piedrahita said. 

“Identifying and nurturing future leaders is 
not only key to the long-term survival of the 
CMI, but it also benefits NC State as a whole,” 
he said. “Some of these leaders are highly 
recruited. By providing them the opportunity 
to thrive as leaders here at NC State, we make 
it more difficult for others to recruit them.” 

CMI IMPACT

“Identifying and 
nurturing future 

leaders is not only 
key to the long-term 
survival of the CMI,  
but it also benefits  

NC State as a 
whole...”

CCMMII
FIND THEM  IN THE

VVIISSIITT::  
www.research.ncsu.edu/cmi/faculty-directory

Search through our 

MMEEMMBBEERR  DDAATTAASSHHEEEETTSS
to find researchers 

with the skills and expertise 
you’re looking for 

Sid Thakur Josh Pierce Matt Fisher Alix Berglund
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185 Faculty 
148  Postdoc and Graduate Students 
27 Departments 6 Colleges and 3 UniversitiesCMI  WHO ARE WE?

Training Initiatives for Undergraduate and 
Graduate Students

NIH Training Grant ($1.1 Million) for 
Undergraduate Student Training

Training the Next Generation of Leaders

Fomenting Entrepreneurship, Led to 3 New 
Startup Companies

OUR PROGRAMS

Pilot Project Funding
Student Training

Leadership & Entrepreneurship

87 Projects Funded Since 2015
Total Distributed $635,303

Average Award Size $7,302

28 Awarded Grants, $8.4 Million Total 
NSF Career Award 
7 Undergraduate Awards in Local, 
National and International Conferences

PILOT FUNDING DISTRIBUTED

HAS LED TO

OUTCOMES

Illustration by Sasha Campbell
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From Lab to Market: A Moving Target
The CMI 
Business  
and Medicine 
program:  
How one group of 
master’s students 
transformed the 
research of a 
bioengineering lab.
Bringing science to the 
marketplace is something of 
a chicken and egg scenario. 
Which comes first—the 
scientific discovery, or the gap 
in the market?  

CMI PARTNERSHIPS
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Imagine, for instance, you’ve 
discovered a product that will help 
wounds heal faster. But when you 
stop to check the market, you realize 
the market has changed, or someone 
beat you to it. What should you do? 

Enter Ashley Brown, an assistant 
professor, and Ismaeel Muhamed, 
a postdoctoral scholar, both from 
the joint NC State/UNC Biomedical 
Engineering department and 
members of the Comparative 
Medicine Institute (CMI). 

Last year, they invented a powder 
that could be injected into wounds 
to expedite the healing process. The 
powder consisted of nanoparticles 
of fibrin, a fibrous protein that allows 
blood to clot and wounds to heal.

Worldwide, wound care is a multi-
billion dollar business. Within that 
landscape, Brown and Muhamed 
planned to target the surgical 
and first-aid markets, which need 
products that rapidly seal wounds 
and encourage wound repair. 

But when they worked with a 
talented group of master’s students 
to help them find their place in the 
market, the students told them that 
the opportunities for new materials were disappearing fast. 
This valuable advice helped them quickly make key decisions 
as to how to proceed and focus their research, saving both 
time and resources. 

These master’s students were part of the Master of 
Microbial Biotechnology (MMB) program at NC State, 
which was launched in 2003 to prepare students for the 
biotechnology industry. Students choose between different 
academic tracks, such as agricultural biotechnology, 
biomanufacturing or clinical development, and then spend 
two years cross-training in science and business. 

Sixteen years later, the program 
has more than 150 alumni, who 
collectively boast an array of high-
level positions in industry.

“This is a professional 
science master’s program,” 
says Paul Hamilton, the 
director of the MMB 
program. “It brings 
together biotechnology 
and professional business 
training for students who 
have a lot of interest in the 
business aspects of the 
biotech industry.”

Alongside coursework and classes, 
MMB students spend each semester 
working in teams to provide a 
company or researcher with market 
analysis for their product. By 
scrutinizing the consumer market and 
patent database, working with clients 
and writing final reports, the students 
develop skills they need to prosper in 
the biotechnology industry. 

In 2017, Scott Laster, who originally 
founded the MMB program and is 
now an Associate Director of the CMI, 
approached Hamilton with an idea 
to integrate MMB students into the 

CMI. They created the CMI Business and Medicine or BaM 
program, which allows MMB students gain exposure to a 
greater diversity of research and, in turn, perform a valuable 
service for CMI faculty. 

“They sift through all of this complex patent 
and market landscape information, and 
synthesize it into a high level overview and 
report,” says Brown.

By the time Brown and Muhamed met the MMB students, 
they had already submitted their nanoparticle research for 
publication. 

CMI PARTNERSHIPS

“What these students 
do is so impactful, 
especially because 

the market is always 
moving,” says Brown, 

who belongs to 
the UNC/NC State 
Joint Department 

of Biomedical 
Engineering, and 

contacted the program 
when she heard the 
MMB group were 
looking for CMI 

faculty to work with. 
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Together with their collaborators, Frances Ligler, the Lampe 
Distinguished Professor of Biomedical Engineering in the 
same department, and Erin Sproul, a former postdoctoral 
researcher in Brown’s team, they developed the 
nanoparticles specifically for skin wounds. They tested their 
product on mice, and enhanced the healing rate by blending 
the nanoparticles with proteins that stimulate skin growth. 

“It was a perfect time to meet with the 
students. We had enough proof of principle, 
so we had some idea of applications where 
the material would be efficacious,” says 
Brown. “But we were at this fork in the road. 
We could do lots of things, but where do we 
want to focus our efforts next?”

In a 40-page market analysis, the students confirmed that 
the fibrin nanoparticles were sufficiently unique to be 
patentable. But after reviewing Brown’s plan to create a 
surgical sealant, they discovered that the surgical market is 
relatively small, and also dominated by two large companies 
with products that seal wounds and stop bleeding much 
faster than the nanoparticles. 

By comparison, the fibrin nanoparticles seemed to be 
competitive in the first-aid market. But after a closer look, 
the students learned that the market was shrinking. In 
recent years, a decline in birth rate and family household 
size has reduced the demand for first-aid products to treat 
children’s injuries. Not only that, but with children leading 
more sedentary lifestyles, there are fewer cuts and scrapes 
to treat. 

Then, as they trawled through existing patents, the 
MMB students identified a surprising number of other 
opportunities for the nanoparticles. They pinpointed 18 
new markets that the nanoparticles could enter, and 
recommended 26 companies that the researchers could 
work with to develop a final product for market. 

“I was super impressed by the diligence 
with which they looked at this,” says Ligler. 
“Their market analysis on the utility of 
medical products that might come out of 
this patent was really new and different.” 

CMI PARTNERSHIPS

“It’s sparked some new areas of research 
that we hadn’t really considered as being 
more productive than the ones we had 
originally thought about,” says Ligler. 

Thrilled by their new opportunities, Brown and Muhamed 
passed the information onto the Office of Research 
Commercialization, who were already working on a patent 
application. By mentioning the additional opportunities for 
applications identified by the MMB students into the patent 
description, the commercialization staff broadened their 
search for licensing partners.

“It can be difficult to get CMI investigators to see where 
they could go with commercial products,” says Laster. 
“As academic researchers, we focus on the molecular and 
cellular aspects of their projects and don’t have the time or 
background to explore our place in the marketplace.”

This CMI/MMB initiative is a great example of a win-win 
collaboration. Master’s students from the MMB program 
evaluate real case scenarios, obtain valuable experience 
in working with academic inventors, and in providing 
commercialization advice. Faculty, in turn, are provided 
commercialization strategies for their inventions including 
identification of competitors, and well as potential partners. 

“That’s why this kind of collaboration works 
so well,” says Hamilton. “These MMB 
students are being trained to look at the 
market and the business case, so the CMI 
faculty, usually unfamiliar with business 
strategies, can get access to this expertise 
through this program.”

“That’s what we’re trying to offer here,” 
says Hamilton. “The collaboration can yield 
excellent results for the faculty, and they 
don’t have to become experts in market 
analysis.” 

Paul Hamilton Scott Laster
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How to Start  
Your Own  
Company

CMI and ORC  
Smooth the Road for Your 

Commercialization Success

Josh PierceKultaran ChobanScott Laster

Idea 

1

2

3

4

5

6

CMI investigators create new inventions 
every day. Inventions to detect and to 
stop infections, inventions for new 
models of disease, and inventions to 
stop suffering in humans and animals.  

Head to ORC

If the answer is yes, head to the Office 
of Research Commercialization whose 
specialists can help you protect your 
intellectual property and develop a 
long-term strategy for licensing and 
product development.

Evaluate Commercial 
Potential

However, bringing ideas to the public means 
navigating a complex path of administrative and 
market hurdles.  The CMI BaM program helps 
investigators clear the first hurdle, marketability.  
Can your invention be developed in a cost-effective 
manner and reach the marketplace?

Start your Company

At NCSU, our start-ups drive our inventions to the 
market. The specialists at ORC will provide the legal and 
business expertise to help establish your company and 
give you the tools to be a serious competitor in the 
business world.

Obtain Funding 

For CMI inventors, the path to a 
successful product can take years 
and involve both laboratory and 
clinical investigations.  Numerous 
federal, state, and regional agencies 
offer funding to make this journey 
possible.  NCSU stands solidly 
behind its inventors to assist in the 
submission of competitive and 
successful research proposals. 

Manage NC State 
Regulations 

Check boxes, check boxes and check boxes. At NCSU our 
business activities are carefully monitored to protect the 
public good.  The University is aware of the applicable 
regulations and does everything in its power to streamline 
the path for inventors. 

Illustration by Sasha Campbell
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T
he Comparative Medicine Institute (CMI) at NC State 
University has partnered with the Biomanufacturing 
Research Institute and Technology Enterprise (BRITE) 
at North Carolina Central University (NC Central) in 

an initiative led by Dr. Joshua Pierce, Associate Professor of 
Chemistry in the College of Sciences and Associate Director 
of CMI’s Emerging Infectious Diseases unit. 

The partnership unites the institutes’ historically distinct but 
complementary skills; BRITE has nearly 500,000 chemical 
compounds in several libraries and high-throughput screening 
technology, while CMI affiliated researchers abound with 
expertise in animal models, chemical biology and analytical 
chemistry. Together, 
BRITE and CMI will work 
to accelerate the pace of 
identifying leads for drug 
development research.

While BRITE possesses the expensive technology critical 
for identifying hits, Director Hernan Navarro, Ph.D., says 
that they need access to experts in chemistry and biology to 
identify new druggable targets, provide the expertise for in 
vivo proof of concept studies, and collaborate on new funding 
opportunities. 

“We have about 20 faculty that could contribute to drug 
discovery work, but that’s not really enough to drive the 
whole system to sustainability,” he says. The new partnership 
promises BRITE associates the ability to work with NC State 
research groups and facilities for both research and training 
purposes.

Meanwhile, NC State faculty through the CMI will gain access 
to BRITE’s scientists and facilities, including high-throughput 
screening. This technology rapidly screens thousands or 
hundreds of thousands of chemicals with a biological target or 
cell type of interest. 

 CMI and BRITE

Team Up  
 to Develop New Drugs 
 

“

Josh PierceHernan Navarro

by Eleanor Hook
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This rapidity will assist CMI researchers and NC State startup 
companies in quickly identifying promising leads in drug 
discovery. “This really makes more sense than us having our 
own capabilities because BRITE fully manages and upkeeps 
the instrumentation, which is very expensive to do, and has 
full-time staff that are from the pharmaceutical industry to 
design assays, to run experiments, [and] to analyze data,” 
Pierce explains.

Along with the research collaboration, CMI and BRITE expect 
this partnership to open new doors for student training at 
both institutions; BRITE students will benefit from partnering 
with NC State faculty, and CMI students will have the 
rare opportunity to work directly with the high-throughput 
screening technology. 

CMI-associated start-up companies will also have easy 
access to high-throughput screening without having to share 
intellectual property, thanks to a fee for service option laid out 
in the agreement.

“It really seems like a perfect match because we fill each 
other’s gaps,” says Navarro. 

Pierce echoes the sentiment, saying, “We truly complement 
each other. There is essentially no redundancy across the two 
sides. This partnership is a critical element of our growing 
programs in drug discovery at NC State.” 

CMI PARTNERSHIPS

“It just allows you to look 
at things in a much more 
rapid way. You would not 
be able to screen 500,000 
compounds by hand in a 

practical way,”  
says Pierce.
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Nearly a decade ago, when CMI was known as the Center for Comparative Medicine, Drs. Greg Dean and Jorge 
Piedrahita traveled to Chapel Hill to forge a collaboration with a new institute that had arisen on the University of North 
Carolina University at Chapel Hill campus. 

The North Carolina Translational & Clinical Sciences (NC TraCS) Institute was one of nearly 60 institutes across the 
country created by the NIH’s Clinical and Translational Science Awards (CTSA) Program, with the goal of working 
together to overcome the barriers that fragment and delay research efforts. 

As soon as Drs. Dean and Piedrahita heard about it, they knew NC TraCS could help further the mission of what would 
eventually become CMI. “At CMI, we want to move our research from basic observation to human application, and for 
that we need NC TraCS,” said Piedrahita. “We have one of the world’s top veterinary hospitals, but we don’t have a 
human hospital. Developing that partnership with NC TraCS was an absolutely critical piece for us to do full translation.”

NC TraCS acts as a catalytic partner to educate, fund, connect, and support research teams, here and across the U.S. 
Thus far, its partnership with CMI has yielded several successes, including new training grants, productive research 
collaborations, and a promising phase I clinical trial.

To learn more about NC TraCS and what it can do for you and your research, visit https://tracs.unc.edu/.

Pilot Funding
Pilot studies are crucial to 
promoting innovative, 
high-risk, and frequently 
game-changing research. To 
date, the NC TraCS Pilot 
Program has awarded over 
$20M to support a wide 
variety of research projects, 
not just at UNC-Chapel Hill 
but also across NCSU and 
other TraCS partner 
institutions. According to 
Piedrahita, who sits on the 
review panel, most of the 
pilot projects proposed by 
NCSU researchers involve 
CMI members. 

Regulatory
NC TraCS helps researchers navigate the complex 
local and federal regulatory requirements associated 
with clinical research. For example, it helped NCSU 
biomedical engineer Dr. Ke Cheng and UNC-Chapel 
Hill (or can say Carolina) pulmonologist Dr. Jason Lobo 
get an investigational new drug (IND) application 
approved for a stem cell treatment for pulmonary 
�brosis. A phase I trial of the treatment is being
launched at the UNC-Chapel Hill Clinical and
Translational Research Center (CTRC) (see below).

Proposal Development
Shrinking budgets have caused scientists to scramble 
harder than ever to secure funding for their research. NC 
TraCS helps with the grant writing process by identifying 
any potential funding sources, providing editorial 
support, and reviewing proposals. Piedrahita says that 
NC TraCS was instrumental in developing three recent 
training grants to train PhDs in comparative molecular 
medicine, support underrepresented minority scientists, 
and teach grad students about team science.  

Core Lab Facilities 
Core facilities enable researchers 
to undertake new lines of inquiry 
that they might not have attempted 
before, because of limited time, 
resources, or expertise. Through 
NC TraCS, researchers can access 
cutting edge technologies, high end 
instrumentation, and technical 
support. “Our faculty have found 
many of UNC’s cores to be 
invaluable, particularly the single 
cell sequencing, genomics, and 
vector cores,” said Piedrahita. 

Clinical & Translational 
Research Center (CTRC)
The CTRC provides a variety of clinical research 
support services, including a 9,600 sq. ft. outpatient 
unit, access to inpatient beds, research on location 
services, a staff of highly-skilled research 
professionals, and specimen processing and storage 
facilities. It also gives assistance with study budgeting 
and implementation and protocol development.

Team Science
Science is a team sport. NC TraCS links researchers with 
essential expertise and key research resources at 
UNC-Chapel Hill, throughout the research triangle, and 
across the CTSA consortium. “I can email a question to NC 
TraCS and get an answer within two hours,” said 
Piedrahita. “Everything has been streamlined, so I can get 
what I need done in one or two days instead of struggling 
for a week. That network is unbelievably valuable.” 

NC  TraCS

NC  TraCS: Meet Your Friendly Research Neighbor

CMI PARTNERSHIPS

by Marla Broadfoot
Illustration by Sasha Campbell
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together to overcome the barriers that fragment and delay research efforts. 

As soon as Drs. Dean and Piedrahita heard about it, they knew NC TraCS could help further the mission of what would 
eventually become CMI. “At CMI, we want to move our research from basic observation to human application, and for 
that we need NC TraCS,” said Piedrahita. “We have one of the world’s top veterinary hospitals, but we don’t have a 
human hospital. Developing that partnership with NC TraCS was an absolutely critical piece for us to do full translation.”

NC TraCS acts as a catalytic partner to educate, fund, connect, and support research teams, here and across the U.S. 
Thus far, its partnership with CMI has yielded several successes, including new training grants, productive research 
collaborations, and a promising phase I clinical trial.

To learn more about NC TraCS and what it can do for you and your research, visit https://tracs.unc.edu/.

Pilot Funding
Pilot studies are crucial to 
promoting innovative, 
high-risk, and frequently 
game-changing research. To 
date, the NC TraCS Pilot 
Program has awarded over 
$20M to support a wide 
variety of research projects, 
not just at UNC-Chapel Hill 
but also across NCSU and 
other TraCS partner 
institutions. According to 
Piedrahita, who sits on the 
review panel, most of the 
pilot projects proposed by 
NCSU researchers involve 
CMI members. 

Regulatory
NC TraCS helps researchers navigate the complex 
local and federal regulatory requirements associated 
with clinical research. For example, it helped NCSU 
biomedical engineer Dr. Ke Cheng and UNC-Chapel 
Hill (or can say Carolina) pulmonologist Dr. Jason Lobo 
get an investigational new drug (IND) application 
approved for a stem cell treatment for pulmonary 
�brosis. A phase I trial of the treatment is being
launched at the UNC-Chapel Hill Clinical and
Translational Research Center (CTRC) (see below).

Proposal Development
Shrinking budgets have caused scientists to scramble 
harder than ever to secure funding for their research. NC 
TraCS helps with the grant writing process by identifying 
any potential funding sources, providing editorial 
support, and reviewing proposals. Piedrahita says that 
NC TraCS was instrumental in developing three recent 
training grants to train PhDs in comparative molecular 
medicine, support underrepresented minority scientists, 
and teach grad students about team science.  

Core Lab Facilities 
Core facilities enable researchers 
to undertake new lines of inquiry 
that they might not have attempted 
before, because of limited time, 
resources, or expertise. Through 
NC TraCS, researchers can access 
cutting edge technologies, high end 
instrumentation, and technical 
support. “Our faculty have found 
many of UNC’s cores to be 
invaluable, particularly the single 
cell sequencing, genomics, and 
vector cores,” said Piedrahita. 

Clinical & Translational 
Research Center (CTRC)
The CTRC provides a variety of clinical research 
support services, including a 9,600 sq. ft. outpatient 
unit, access to inpatient beds, research on location 
services, a staff of highly-skilled research 
professionals, and specimen processing and storage 
facilities. It also gives assistance with study budgeting 
and implementation and protocol development.

Team Science
Science is a team sport. NC TraCS links researchers with 
essential expertise and key research resources at 
UNC-Chapel Hill, throughout the research triangle, and 
across the CTSA consortium. “I can email a question to NC 
TraCS and get an answer within two hours,” said 
Piedrahita. “Everything has been streamlined, so I can get 
what I need done in one or two days instead of struggling 
for a week. That network is unbelievably valuable.” 

NC  TraCS

NC  TraCS: Meet Your Friendly Research Neighbor
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Andy’s 
Army

Donor-Sponsored  
Programs: 

by Eleanor Hook
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Basically, it consists 
of reinforcing the bone 
by injecting a cement 

through a needle under 
image-guidance, so it’s 

very minimally invasive—
just a very fine incision 

on the skin. 

TEAM RESEARCH

While Dr. Marine 
Traverson was working 
her way through 

veterinary school, she had more 
to worry about than upcoming 
tests and clinical work: her 
younger sister was in the midst 
of grappling with bone cancer. 
Fortunately, her illness was 
treatable, but it left Traverson 
with a lifelong interest in studying 
bone cancers, particularly 
osteosarcoma, in dogs. “I know 
how devastating it can be for the 
family,” she says of her animal 
patients.

So does Sue Bechtel, founder of 
Andy’s Army. In 2009, she lost her 
beloved golden retriever Andy to 
bone cancer, which inspired her to 
start a non-profit organization in 
his name. Andy’s Army has already 
funded several collaborative studies 
at the CMI, including a project to 
identify novel metastatic markers 
in canine tumor cells. When 

Traverson arrived at the CMI in 
September 2018 full of ideas for 
managing canine osteosarcoma, 
director Jorge Piedrahita urged 
her to submit a proposal to the 
organization.

Osteosarcoma is extremely 
painful and causes a decrease 
in bone density that can lead 
to higher pathologic fracture 

Rethinking Osteosarcoma  
Treatment
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rates, particularly when 
treatments aim to preserve 
the. To deal with the 
pain and risk of fracture 
in the long bones, many 
veterinarians prescribe 
amputation as the preferred 
treatment. Unfortunately, 
some large dogs, which 
are most susceptible to 
osteosarcoma, may have 
trouble adapting to the 
use of three limbs. This is 
the case especially if they are affected 
with other neurologic or orthopedic 
conditions, and the procedure remains 
highly invasive.

Amputation is much less common in 
humans; instead, surgeons typically 
remove and replace portions of the 
affected bones. Although many 
researchers have tried to adapt these 
procedures for dogs, canines seem to 
struggle with the aftermath of such 
interventions. “A lot of techniques 
have been developed over the years,” 
Traverson comments, “but with any 
of those techniques there is a high 
rate of complications which can be up 
to seventy or eighty percent.” These 
complications include everything from 
infection to implant failure to cancer 
recurrence, making it difficult for 
veterinarians to recommend such a procedure.

She instead turned to a technique already used in humans 
to strengthen fragile bones, a procedure known as 
percutaneous cementoplasty. “Basically, it consists of 
reinforcing the bone by injecting a cement through a needle 
under image-guidance, so it’s very minimally invasive—just 
a very fine incision on the skin. Once injected, the cement 
hardens the bone to limit the risk of fracture and actually 
provides a very strong pain control,” she explains. It can also 
be used as a vector to deliver different types of drugs that 
could enhance its strengthening and analgesic effect. This is 

usually used for widespread 
bone diseases such as 
osteoporosis or metastatic 
tumors of bones or in bones 
that are too dangerous to 
operate on, like vertebrae, 
but she wondered if it could 
be adapted in dogs to the 
long bones, potentially 
sparing canine patients 
from experiencing a 
traumatic amputation.

Cementoplasty in the long bones has 
been little studied in humans and dogs 
alike, because of the complex mechanical 
forces involved in walking. Because of this, 
Traverson’s first project, supported by Andy’s 
Army, was an investigation into whether 
the procedure could be viably adopted for 
this purpose and, if so, which techniques 
and cement variations would work best. 
The most commonly used cement, poly-
methyl-methacrylate (PMMA), gets very hot 
as it cures and is thought to burn local pain 
mediators via this action. Additionally, it was 
not a guarantee that the elongated bones 
found in the limbs would benefit from the 
strengthening material in the same way as 
other bones.

Since all tumors and patients are different, 
Traverson quickly decided that the best way 
to ensure consistency across trials was to 

develop a 3D printed model of cancerous bone, which could 
be easily replicated over and over. Through the CMI, she 
developed partnerships with Dr. Ola Harrysson, an engineer 
and professor at the Center for Additive Manufacturing and 
Logistics, and Dr. Simon Roe at the College of Veterinary 
Medicine. Together, the team has studied CT scans of 
patients affected by long bone tumors to create the 
first detailed model of bone affected by osteosarcoma, 
a tremendous new resource for the oncology research 
community at large.

As promising results for this exploratory study have come 

TEAM RESEARCH

“More and more 
there’s been a 
collaboration 

between human 
cancer centers and 
veterinary cancer 
centers to develop 
a treatment that 
could help both”

Photos by Marine Traverson
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in, Traverson recently applied for and received a Canine 
Comparative Oncology (C3O) grant in partnership with Dr. 
Will Eward of Duke Cancer Institute, Drs. Ola Harrysson 
and Simon Roe, and Drs. Mike Nolan and Nathan Nelson at 
NC State. This funding will push the procedure into clinical 
trials, which are scheduled to begin in mid- to late-2019. 
Aside from screening for complications, the team will closely 
examine whether cementoplasty is an effective way to 
control pain and how patients’ bone densities change over 
time.

This technique is unusual because it serves primarily to 
improve patient comfort, not address the tumor itself. For 
this reason, the C3O grant will also allow Traverson to test 
its compatibility with other treatment options, like radiation 
therapy. However, even patients who do not undergo 
additional treatment could benefit from cementoplasty. 
“Unfortunately, osteosarcoma is a disease that is really 
highly metastatic on the canine side and so it’s not a cancer 
that we tend to cure. Ninety percent of the patients already 
present microscopic metastatic disease at the time of the 
diagnosis; but we can prolong their life for a period of time 
and ensure they are comfortable,” Traverson says. It is for 

comfort primarily, and prevention of fracture, that dog legs 
are so often amputated, and Traverson wants to provide a 
comparably priced and less invasive alternative.

She is still optimistic about cementoplasty as a curative 
intent treatment option, though. “My goal in the future is 
to apply for another clinical grant to test for a bone cement 
that would this time deliver anti-cancer drugs,” she says. 
This would be novel in both dogs and humans for this use, so 
Traverson hopes that her work could lead to a breakthrough 
on both fronts. “More and more there’s been a collaboration 
between human cancer centers and veterinary cancer 
centers to develop a treatment that could help both,” she 
says, and she sees her work fitting neatly into this trend.

Right at the nexus of human oncology, veterinary medicine, 
and biomedical engineering, Traverson credits much of her 
project’s success to being able to develop interdisciplinary 
partnerships through the CMI. “It’s really great to have 
that team of experts in different fields and a project that is 
going from mechanical testing at the engineering school to a 
clinical trial in combination with Duke Cancer Institute,” she 
says. “It’s really enriching and fulfilling.”

“Without the help of Andy’s Army we could 
no support this exciting initiative and for 
that we are extremely thankful” adds Dr. 
Jorge Piedrahita, Director of the CMI. 

TEAM RESEARCH

Marine Traverson 

It’s really great to have 
that team of experts in 
different fields and a 

project that is going from 
mechanical testing at the 
engineering school to a 

clinical trial in combination 
with Duke Cancer Institute
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For most of us, the intricate interplay between 
bones, muscles, ligaments and nerves that takes 
place throughout our bodies is something we take 
for granted. But for Matt Fisher, a biomedical 

engineer studying musculoskeletal 
injury and repair, each tissue and the 
interactions between them represent 
a complex puzzle that he cannot solve 
alone. 

“Almost everything I do is 
team science,” says Fisher, an 
assistant professor in the UNC/
NC State Joint Department of 
Biomedical Engineering. “Part 
of that is from my training—as 
a grad student or as a postdoc, 
it was how I was trained to do 
research. Some of the questions that we want 
to answer can’t be answered without it.”

This year, Fisher is leading an effort through the 
Comparative Medicine Institute (CMI) and the UNC/NC 
State Closed Loop Engineering for Advanced Rehabilitation 
(CLEAR) Core to expand the scope of musculoskeletal 

research at NC State by creating a 
multidisciplinary network of faculty from 
different departments and colleges. 

He started by distributing a Google poll, 
asking faculty to explain how and why 
they were interested in musculoskeletal 
research and to recommend NC State 
colleagues who may be interested. From 
biomechanics and genetics to nutrition 
and forensics, he discovered pockets of 
expertise scattered across the university, 
linked by a common interest in the 
musculoskeletal system. 

“We don’t have a firm understanding of 
who’s doing musculoskeletal research at 

A New Framework 
for Musculoskeletal 

Research at NC State

The idea behind 
this CMI group is 
to try to organize 

all of the expertise 
that we know 
exists here. 

Photos courtesy of Matt Fisher
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NC State,” says Fisher. “The idea behind 
this CMI group is to try to organize all of 
the expertise that we know exists here. 
There are a lot of collaborations going on, 
but they’re isolated—they’re happening by 
chance as opposed to any kind of strategy.”

To mark the group’s beginning, with support from the CMI, 
he organized a symposium in April this year, and filled the 
day with talks and discussion 
to spark new ideas and 
collaborations. 

“What was striking 
to me was there’s 
actually musculoskeletal 
research from five 
different colleges at NC 
State, and the areas 
of expertise are very 
diverse,” says Fisher. 
“There’s a significant 
research capability that I 
think is probably under-
leveraged right now.”

For some projects, especially those that aim to test new 
high risk ideas, starting small is ideal.1 In the fall of 2018, 
CMI pilot funding helped launch a new collaboration 
between Fisher, Brian Diekman—also an assistant professor 
in the UNC/NC State Joint Department of Biomedical 
Engineering—and Jorge Piedrahita, a professor of 
translational medicine at NC State College of veterinary 
Medicine. 

Their project focuses on aplasia of the anterior cruciate 
ligament (ACL), a rare condition in which the ligaments—
which cross the interior of the knee and control the range of 
mobility in the joint—are absent from birth.  

The condition is difficult to study without animal models, 
so the team recruited an undergraduate student, Emma 
West, through the CMI’s Summer Interdisciplinary Research 
Initiative (SIRI) and Young Scholar Award (YSA) to recreate 
the disease in pigs and mice.  

Once they have large and small animal models, each 
investigator can tackle a different aspect of the disease. 
While Diekman will explore ways to prevent joint 
degeneration, Piedrahita will decode the underlying 
genetics, and Fisher plans to examine how the body adapts 
to the loss of a key ligament. 

“With rodents, it’s very easy to make 
genetic modifications and rapidly study 

disease,” says 
Fisher. “But to test a 
clinical intervention, 
you’d want to use a 
larger animal model 
where the joint is 
similar to the human 
condition in terms 
of size, metabolic 
rate and other 
things.” “Rodents are 
excellent for basic 
science questions. 
The pig is really 
good for translation 
of those ideas,” says 

Fisher. 

In other projects, DR. Fisher’s work has already expanded 
into a larger study that has the capacity to develop a 
successful idea into high impact, translational research. 
Last April, he and a team of faculty from NC State and UNC 
received a five-year NIH grant to investigate the biological 
and biomechanical impact of ACL injuries during growth, 
which are increasingly common in children and adolescents. 

Similarly, to the CMI pilot study, this project utilizes the 
expertise of different team members. Using pig models, 
Fisher and his group of engineers, including two CMI 
Associate Members, Stephanie Cone and Danielle Howe, 
are examining the biomechanics of the ligament. Meanwhile, 
Piedrahita’s group are providing genetically-modified animals 
that can aid in tracking cells during remodeling. To perform 
surgery on the animals, Fisher and Piedrahita are working 
with Lauren Schnabel, an assistant professor and orthopedic 
surgeon at NC State’s College Veterinary Medicine, and 
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Jeffrey Spang, an orthopedic surgeon 
at UNC. Lynn Fordham, a professor of 
radiology and division chief of pediatric 
imaging at UNC will also help to compare 
the animal model to human injuries. 

“As a large animal surgeon 
with both clinical and research 
expertise in the treatment 
of musculoskeletal injuries, I 
was very excited about this 
project and the skills that I 
could contribute,” says Schnabel. “Matt 
has assembled a great team that I am 
grateful to be a part of.” “In particular, it 
has been very rewarding to work closely 
with Matt and Jeff on our surgical porcine 
model of ACL injury,” says Schnabel. “Jeff 
and I are able to combine our human and 
veterinary clinical experiences, respectively, 
to make sure we have the best equipment 
and instruments available to optimize our 
surgical technique.”

Now, after creating a university-wide musculoskeletal group 
and organizing the first symposium, Fisher is focused on 

helping members of the new group grow 
their multidisciplinary teams. Whether 
by starting small to test new, high-risk 
ideas, or working in larger teams to refine 
ongoing research, he hopes to see both 
junior and senior researchers use the 
network to tackle more complex questions.  
“It’s still a work in progress, but the major 
components already exist here at NC 
State,” says Fisher. “All we need to do is 
fuel new partnerships going forward.” 

By working with the CMI, Fisher hopes 
to gather support and interest among junior and senior 
researchers, and start building large and small teams to 
generate new directions for musculoskeletal research.

“the CMI is increasingly multi-
disciplinary and multi-college, so it helps 
organizationally as it has expertise in 
gathering support around a 
common issue across colleges,” 
says Fisher. “Leveraging the 
CMI’s experience of how to 
bring people together to center 
around a common issue will be 
very useful.”  Matt Fisher

“Leveraging the 
CMI’s experience 
of how to bring 

people together to 
center around a 

common issue will 
be very useful.” 
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How to Catch  
a Slow Heart Attack.  

It’s All About Team Science
In a bid to improve the speed and accuracy of diagnosing a heart attack, 

a team of engineering students in the CMI have developed  
a way to detect the invisible signs of heart failure using the  

same technology found in home pregnancy test kits.

“It’s really awesome to have a 
paper come out of a group research 

project,” says Kristina Rivera, a third 
year PhD student in the UNC/NC 

State Joint Department of Biomedical 
Engineering and  

co-author of the paper.  

“I love working with people but it’s 
not something I can find all the time.  
Our advisor goes out of his way to 
help us make these connections.”

Illustration by Robert C Morrow
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Their work, published in 
the journal Sensing and 
Biosensing Research, could 

make it easier, faster and cheaper 
to test for heart attacks, and 
eventually allow heart failure 
patients to monitor their condition 
at home.

The original concept for the paper 
stems from 2017, when a team 
of 15 students from NC State 
and UNC-Chapel Hill traveled to 
the Netherlands to compete at 
SensUs, an international biosensor 
competition.  Accompanying 
them as a team guide was 
Michael Daniele, an assistant 
professor in both NC State’s 
Department of Electrical and 
Computer Engineering and the 
UNC/NC State Joint Department 
of Biomedical Engineering.  Each 
year, the organizers select a 
molecule linked to a disease, 
and teams of undergraduate and 
graduate students compete to 
design biosensors, devices that 
detect specific molecules in patient 
samples.

This year, the SensUs organizers 
chose a molecule that is released 
by overworked and failing hearts.  
The molecule, called NT-proBNP, is 
already used to identify heart failure in countries throughout 
the European Union (EU), but detecting the molecule requires 
expensive laboratory tests, and time that patients cannot 
afford to lose.

In recent years, the EU has prioritized the development of 
simple, inexpensive tests that can be performed anywhere 
and by anyone.  With such quick results, physicians and 
paramedics could administer treatment immediately.

Pregnancy test kits represent one of the most well-known 
and user-friendly biosensors today, but adapting them to 

detect heart failure is complicated.  
The kits contain a pad painted with 
two strips of antibodies, which 
stick to specific molecules as the 
sample flows through.

For pregnancy tests, the molecules 
that the antibodies stick to are 
hormones released by the placenta 
after the embryo settles inside 
the uterus.  If the test is positive, 
the antibodies, which are linked to 
color particles, form a visible strip.

Inspired by the simplicity of the 
pregnancy test, the team decided 
to develop a similar test for heart 
failure.  But by comparison, heart 
failure cannot be diagnosed by a 
yes or no answer because critical 
levels of NT-proBNP change with 
age.  A 75-year old patient with 
low levels of NT-proBNP has 
nothing to worry about, but a 40-
year old needs immediate care.

To adapt the test to measure 
a range of NT-proBNP 
concentrations, they fused the 
antibodies to particles that 
fluoresce brightly in different 
colors, taking particular care to 
ensure there was still room for NT-
proBNP to bind.  If the fluorescent 
particles caused any obstruction, 

the test could underestimate the amount of NT-proBNP in a 
sample, or produce a false negative.

The team presented their first prototype at SensUs, but 
after returning home, two students-Wilkins, a first year PhD 
student at the time, and Brendan Turner, an undergraduate 
in his senior year-asked Rivera to help them transform the 
project into a publication.

“It was cool to have that moment to reflect 
on my ability,” says Rivera, who was in the 
second year of her PhD when Wilkins and 

“We thought it was a 
really good opportunity to 

explore some research here 
because we have all the 
same problems in the US 

as they do in Europe,” says 
Mike Wilkins, lead author of 
the paper and a second year 
PhD student working with 

Daniele.  “We have an aging 
population, and ER wait 
times are such a big deal 
that they’re putting them 
on billboards now.  If you 
have a cheap, inexpensive, 

disposable test that can 
say-yes or no-you’re having 
a heart attack, that’s pretty 

meaningful.”
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Kristina Rivera Michael Daniele Brendan Turner Mike Wilkins

Turner approached her.  “I had training in 
writing papers and grants, so I was pushing 
them to analyze the results and see if we 
had anything that would stand on its own as 
a publication.”

As they wrote the manuscript, 
they each took the lead on 
separate sections.  While 
Rivera, a biomedical engineer, 
focused on the importance of 
developing this device, Turner 
described how they fused the 
antibodies and fluorescent 
particles together, and 
Wilkins, an electrical engineer, 
explained how and why the 
device could be used for all 
ages.

“If everyone had 
disbanded after the 
competition, I think it 
would’ve been hard to 
get the paper together,” says Rivera.  “Also, 
because the three of us are in the same lab 
under Dr. Daniele, that helped get the paper 
pushed along.”

“I firmly believe that for a PhD, you pick the 
advisor, not the school,” says Wilkins.  “You 
can’t work in his lab with just one project or 
person.  Collaboration is his methodology, 
and that trickles down to us as well.”

Wilkins, Rivera and Turner returned to Eindhoven to compete 
at SensUs last year, but they also joined the CMI to find 
new opportunities for team projects at home.  In the fall of 
2018, they split up into separate teams for the CMI’s Young 
Scholar Award, which supplied them with funds to hire an 
undergraduate student to work on a multidisciplinary project 
of their design.

After training and mentoring the student throughout 
the summer, they prepare a presentation for the CMI’s 
annual symposium and compete for the top prize, which is 

awarded to the most impactful and creative team project.  
From drug delivery and tissue regeneration to cancer 
and gastrointestinal disease, each project represents an 
unsolved healthcare problem, and a chance to work together 
to find more innovative solutions

“As a PhD student, I’m always into 
my own research-so close to it that 
I cannot see anything else,” says 
Rivera.  “Like SensUs, the CMI 
brings together students who would 
not  otherwise work with each 
other, and allows us to be proud of 
what we can build together.” 
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JOIN
OUR

TEAM

North Carolina State University
Comparative Medicine Institute
Campus Box 8401
Raleigh, NC 27607

Gifts to the CMI One Medicine Fund gives current students and faculty the 
opportunity to use their skills and creativity to make game-changing 
discoveries. These critical funds enable the institute to address top 
priorities with the greatest �exibility. 

The Comparative Medicine Institute fosters innovative research to improve 
both animal and human health by supporting front-line, multidisciplinary 
research in North Carolina. The generosity of alumni and friends helps 
safeguard the institute’s ability to support student training, extend research 
opportunities to talented students and faculty from basic sciences and 
clinical disciplines, and facilitate the development of new treatments for 
human and animal diseases. 

CMI ONE MEDICINE FUND

SUPPORT THE CMI
SUPPORT OUR DISCOVERIES

RESEARCH.NCSU.EDU/CMI
TO LEARN MORE VISIT:

Resources from the CMI One Medicine Fund support a 
far-reaching membership base, including students, postdoctoral 
researchers and faculty from NC State, Duke University and 
UNC-Chapel Hill. With your help and generosity, we can continue 
to address urgent clinical needs for both humans and animals, 
and provide a world-class research environment for all our 
members.

TO BECOME A MEMBER VISIT
RESEARCH.NCSU.EDU/CMI
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