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Emory neurosurgeon

Biomedicine Pioneer:
Dr. Nick Boulis




BY JERRY GRILLO
PHOTO BY ADAM KOMICH

Collaborative universlity efforts are driving
ground-floor biotech discoveries

ick Boulis has the audacity to believe,
out loud, that discoveries and therapies designed to
improve the human condition — world-changing
breakthroughs that have been happening and are
happening right now in Georgia — are just as important

as fighter planes or even football.

Sure, he might be bordering on sacrilege, but Boulis is a
groundbreaking Emory neurosurgeon working on cutting-edge
therapies to treat some of mankind’s most devastating, incurable
(so far) maladies. So he comes to his'blasphemy from an honest
place.

“There are those who actually think it might be almost as
important as throwing a football,” Boulis says in almost hushed
tones.

“I want people to get excited about the fact that we are pio-
neers in biomedicine, that we have earned hometown bragging
rights, and we should have civic pride and invest in this kind of
work the way we invest in our sports teams or our war machine,
because it means Georgia and Atlanta are really badass.”

The kind of badass work Boulis is talking about encompasses
the relatively new field of regenerative medicine — the process of
repairing, replacing or regenerating damaged human cells, tis-
sues, bones or organs, sometimes through stimulatin g the body’s
innate repair mechanisms, sometimes with the help of stem cells
and the creation of tissues, organs and whatnot in the lab.

It's a growing effort under the biotech umbrella, and its bring-
ing together scientists from some of Georgia’s leading research
universities in a widespread collaborative endeavor.
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While Georgia leaders still warm themselves in the after-
glow of last year’s announcement that Baxter International is
going to build a $1-billion plasma processing plant about 40
miles east of Atlanta, the really interesting stuff is happening
in university labs and in clinical trials, where the long-prom-
ised potential of stem cell research grows ever closer to
becoming a bedside reality.

“The field is moving fast, and this is a really
good sign for all of us in the future,” says Steve
Stice, professor and director of the Regenerative
Bioscience Center at the University of Georgia.

Stice adds a critical “however.” ;

The challenge, of course, is money, or the lack
of it. Federal funding for the National Institutes of
Health (NIH, the largest source of support for
medical research, comprises less than one percent
of the total U.S. budget) has been declining steadi-
ly since 2003. And most recently, federally im-
posed sequestration is forcing the NIH to cut
about $1.55 billion from its FY 2013 budget, which
means about 700 fewer grants this year. House
Republicans have already suggested further cuts
to NIH next year.

“Most people don’t realize that science isn't
done today [and] then there’s a new drug tomor-
row,” Stice says. “What's happening is jeopardiz-
ing our future.”

Bob Guldberg, executive director of Georgia
Tech’s Parker H. Petit (it's pronounced “petite”) In-
stitute for Bioengineering & Bioscience, goes to
Washington, D.C., three times a year to review
applications for the NIH group he leads.

“And it's really depressing to read about this
great science and that great research that is unfor-
tunately not going to be funded because the fund-
ing rates have fallen so low,” says Guldberg, who
chairs the Musculoskeletal Tissue Engineering
Study Section in the Center for Scientific Review
(part of NIH).

“1 worry about younger investigators, new fac-
ulty and students; worry that they're going to see
the landscape and come to the conclusion that
research is just too difficult, so they won’t get into the field,”
Guldberg says. “Think about the long-term effects of that.
The funding issue is slowly sapping the vitality from the U.S.
research enterprise and innovation engine.”

For people in the business of healing, like Dr. Boulis, the
slowing trickle of public money reflects more than a troubled
economy: There are some misplaced priorities at work.

“We can spend billions and billions on joint task force
fighters. With the price of one of those planes we can do so
much,” says an annoyed Boulis. “I doubt they're sequester-
ing money for bombs. Whatever. The bottom line is, the main
limitation is dollars.”

Boulis and his team at Emory won FDA approval to start
clinical trials to inject neural stem cells into patients with
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spinal cord injuries, a planned venture that would happen at
Emory and Shepherd Center in Atlanta.

“Unfortunately, we're sitting in dry dock,” Boulis says.
“We don’t have the money to do it.”

Even so, Boulis is conducting other revolutionary clinical
trials and scientists are making discoveries that may lead to
treatments for catastrophic neurological disorders, while
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Funding Needs: Georgia Tech’s Bob Guldberg, executive director of the Institute
for Bioengineering & Bioscience, with a sample from his bone research

Children’s Healthcare of Atlanta (CHOA) and Georgia Tech
have just embarked on a $20-million partnership (they anted
up $10 million each), bringing Tech’s engineers together with
Emory physicians at CHOA in a quest to develop medjical
technologies for pediatric care, with an emphasis on medical
devices, nanomedicine and regenerative medicine.

New Tools

In April 2012, after a long search, Baxter International said
it was coming to Georgia and creating 1,500 jobs at a plant it
was going to develop near rural Social Circle. The Research
Triangle, it ain’t. But still, this is pretty huge for a state that
has been trying for years to break into the biotech upper ech-
elon. (We still lag far behind places like California,
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Massachusetts and, here in the southeast, North Carolina.)

“The importance of that announcement to our industry
can’t be understated,” says Russell Allen, president and
CEO of the biotech industry trade organization Georgia Bio.
“It puts us on the map, improves our image to the rest of the
world as a serious bioscience presence.”

In January (as it does every year), Georgia Bio announced
its Deals of the Year in life sciences, recognizing significant
transactions by pharmaceutical, biopharmaceutical* and
medical device companies. Baxter was the easy winner in the
Economic Development category for 2012.

The top deal in the Public/Private Collaboration category
was the CHOA-Georgia Tech joint investment, which is basi-
cally a sharp ramping up of a partnership that has existed for
years.

“One of the things we find is, if you get a physician
together with an engineer in the right setting, sometimes
revolutionary things can happen,” says
Paul Spearman, chief research officer
for CHOA. “Sometimes it's as simple as
taking an engineer through the inten-
sive care unit, and they’ll look at these
huge machines huddled around a tiny
baby, and they are amazed at how the
equipment hasn’t been optimized to
really facilitate pediatric care. Our
physicians are thinking about using the
machine that's available. The engineer
is thinking, ‘I could make this better.””

Essentially, the goals are to improve
the tools for treating childhood health
issues, to scale machines, equipment
and therapies designed for adults to fit
children.

“Our healthcare system is built
around treating end-stage disease,”
says Guldberg, who also is co-directar
of the Center for Pediatric Innovation at  president & CEQ -
CHOA. “If we want to make our health-
care investment pay off, why not treat people before they get
sick? Why not invest more in pediatric healthcare? That's a
no brainer, especially when we're talking about potential
regenerative medicine solutions.

“Pediatric patients could be ideal for this. They have long-
term functional needs - they need something that is going to
grow with them, and children have the most regeneratlve
physiology.”

Regenerative therapies, especially those based on stem
cell research, is still an emerging industry, and one with
large dollar potential, says Guldberg, who wears many hats,
including chair of the Americas chapter of TERMIS - Tissue
Engineering and Regenerative Medicine International
Society, which is holding its international conference in
Atlanta this November.

“This is becoming a very real industry that people are
going to make money in and develop products. There is
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On The Map: 'Russé’ll Allen, Georgia Bio’s

something on the order of 300 clinical trials out there now
testing regenerative products,” Guldberg says.

Georgia Tech has become an international ground floor
hub with creation of its Stem Cell Engineering Center, which
is helping to prepare a new generation of experts in the mass
production and commercialization of stem cell technologies
that will become tomorrow’s medicine.

“There is going to be a need in the coming years for a
workforce of people with training and background in manu-
facturing and bioprocessing,” says Todd McDevitt, director
of the Stem Cell Engineering Center.

Three years ago, with funding from the National Science
Foundation, McDevitt led development of the Integrative
Graduate Education and Research Traineeship (IGERT),
which is designed to educate and train Ph.D. students in the
translation and commercialization of stem cell technologies.

“The coolest thing was, companies began contacting us
right away saying, ‘Oh, you've got stu-
dents training for this?’” So, we've been
very lucky, timing wise. I think we're a
little ahead of the pack. We're sort of
viewed in this area as leaders,” says
McDevitt, who has formed partnerships
with groups in the United Kingdom and
Portugal, “where they have similar
training programs and research centers
focused on stem cell manufacturing,
and people with experience.”

So McDevitt's team is preparing the
engineers who will be leaders in stem
cell biomanufacturing.

“Biomanufacturing is important to
the future of our country and also the
future of mankind,” says Ben Wang,
executive director of the Georgia Tech
Manufacturing Institute, which he
describes as, “a community of universi-
ty faculty, staff and students who are
really passionate about driving manu-
facturing innovation.

“Our overarching goal for biomanufacturing is to turn
stem cell biology into stem cell benefits, to create regenera-
tive medical products from stem cell research.”

Wang says the idea is to achieve some form of scalable,
mass production, but nothing like making cars or iPhones,
where you're making millions of the same exact product.

“We're talking about ‘mass customization.” Biomedical
products will have to be highly customized, but efficient,
affordable,” he says. “So the question is, how do we turn sci-
entific discovery into mass produced, customized products.

“In biomanufacturing like this, the product is the process,
and the process is the product.”

In other words, they are basically inventing a new indus-
try at the cellular level. Commercially developed stem cell
products are projected to be a $10-billion industry within a
decade.
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Not Science Fiction

Steve Stice wants to be perfectly
clear about this, just in case there’s any
lingering confusion: They're not build-
ing a race of pigmen in his lab at the
University of Georgia.

But they are doing stuff in real life
that used to belong to science fiction
and superhero stories.

Stice’s lab (along with UGA’s Col-
lege of Veterinary Medicine professor
John Peroni and scientists from Baylor
College, Rice University and the
University of Texas) is developing
something he calls “fracture putty,” a
stem cell derived gel designed to dra-
matically accelerate the repair of bro-
ken bones (funded by the Department
of Defense, DOD).

“What we've found in animal mod-
els is, we can reduce major healing
down to two weeks,” says Stice, who
counts Guldberg as a key collaborator
in the bone regeneration work, “This is
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Stem Cell Researcher: UGA's Dr. Steve Stice

very promising. If we can get additional
funding from the DOD, that will help in
leveraging investment from the private
sector, and hopefully we’ll be in clinical
trials with humans in two years.”

Ten years ago, Stice started ArunA
Biomedical, which is still discovering,
manufacturing and commercializing
human stem cell technology. (They were
the first company to commercialize

products derived from human embry-
onic stem cells.) Business is good.

“I can't think of a pharmaceutical
company that has not used our cells,
some more than others,” Stice says.
“We're developing a product specifi-
cally for Parkinson’s disease. There are
close to a hundred publications out
there from people who have used our
cells.”

CROUSE
COBB.

“We are a
high-tech
company and
we're fortunate to
have alliances
with Southern
Polytechnic State
University and
Georgia Tech. It
helps us attract the
proper talent that
we need to be

the very best.”

Jack Clark,
Chief Technical Qfficer, Novelis

selectcobb.com
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Some of it is hopeful —a group from Pfizer using ArunA
cells to test new compounds for Alzheimer’s disease; some,
downright frightening — the DOD using ArunA cells to test
for potential weapons of mass destruction.

The bone regeneration product line is growing (a concept
that, when you read it aloud, sounds like it was lifted from a
Michael Crichton novel), and the company continues to
make an impact in the development of neural stem cells.
Stice says they're now developing astrocytes, which are the
most abundant cells of the human brain. ;

One of ArunA’s happy astrocyte customers is Dr. Boulis,
who is using some of the products developed in Stice’s lab in
his own work.

For years Boulis has been trying to come up with ways. to
protect the nervous system or repair it. Much of his work has
been focused on ALS (Lou Gehrig's Disease). In 2010, he
made history with the launch of the first human clinical tri-
als testing stem cells in patients with ALS.

Neuralstem, a Maryland—based company, firnded the trial
at Emory. Boulis focused on very small doses with an
emphasis on testing the safety of the procecfure, which
involved injections directly to first the lumbar spine (lower),
then the cervical spine (upper).

“We demonstrated we could do it, but there is such a low
margin of error — one small misstep and you can make a

patient a quadriplegic, which isn’t doing him any favors,” '

Boulis says. “But we showed that it can be done safely, and
now we can move to the next level.”

Boulis was to begin a Phase II trial this fall, in which the
injected dosage will be scaled up, so instead of testing only
for safety, he hopes to gather some reliable evidence on the
therapeutic benefits. The new trial will also include the Uni-
versity of Michigan and Massachusetts General Hospital.
Plus, Boulis is helping with clinical trials in Italy and assisting
the California Institute for Regenerative Medicine (CIRM) in
upcoming trials, using different stem cell types.

“They don’t have a lot of extra money lying around in
California, but they're making strategic investments in
biotechnology,” says Boulis, who wants the people of Geor-
gia to recognize what the check signers in California already
recognize.

”Théy’ve inviting us to one of the three sites in thei
upcoming clinical trials, because they recognize that we an
pioneers in this field. California has put billions of dollar
into this, and it's brought a lot of world-class scientists t
California.

«CIRM was conceived and launched to address th
absence of federal funding for stem cell work. I'd like t
think Atlanta and Georgia can do something similar an
take this to heart and carry this forward, because I will sut
mit that the places that do will be a lot richer at the end «
the day.” {
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2013 Health Care Summit

chamber

Join the Cobb Chamber for an
interactive summit, providing the
business community with an
understanding of what Health Care
Reform means for their organization,
and the current politics surrounding
the Affordable Care Act at the state
and federal levels. Along with high-
profile speakers, discussions will be
led by panels comprised of experts
on Health Care Reform, influential
organizations and government
officials. Work groups will also be
held and led by health care providers,
allowing attendees to depart the
gummit with a clear action plan
relating to requirements under the
new laws, options to address these
requirements, and a prioritized,
company-specific action plan for 2014
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Register at

_Health Care Summit
Oct. 21, 7 am. to 3 p.m.
Cobb Galleria Centre

cobbchamber.org/hea!thcaresummit.

+ Governor Casey Cagle; Reynold Jennings,
president and CEO of WellStar; Donna
Hyland, president and CEO of Children's
Healthcare of Atlanta; Ralph Hudgens,
Insurance Commissioner for the State
of Georgia; Dr. Rob Schreiner, executive
medical director at Kaiser Permanente;
and Steve Millard, president and
executive director of the Council
of Smaller Enterprises.

Presenting Sponsor

WELLSTAR.
/

Technology Sponsor
Pfizer

Breakfast Sponsor
Children’s Healthcare

Keynote speakers and panelists will G°f ﬁza“ta
include: Georgia Attorney General Sam AglROTpé:}?sors
Olens; U.S. Congressman Tom Price; Lt. Cobb2020

Kaiser Permanente

Hire Dynamics

The Bottoms Group, LLC

Silver Sponsors

Millennium Benefits
Consulting

Purchasing Alliance
Solutions, Inc.

snelling Staffing &
Professional Services

Media Sponsors

Cobb Business Journal

Georgia Trend Magazing

Marietta Daily Journal
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