











3-D Virtual Colonoscopies—
Changing Attitudes, .
Reducing Colorectal Cancer

Stony Brook University
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Colorectal cancer is a leading cause of
cancer-related deaths worldwide and
claims about 677,000 men and women
annually, according to the World Health
Organization. This cancer burden can be
decreased if cases are detected and treated
early. Unfortunately, most individuals over
50 avoid the unpleasant and invasive tests
that can screen for colorectal cancer or
precancerous growths—until now.

A new 3-D Virtual Colonoscopy, also known as
computed tomography (CT) colonography, is
changing the way people view colorectal screening.
It is expected to become more commonly used than
a conventional optical colonoscopy thanks to its
non-invasive nature. The procedure takes less than
15 minutes and typically requires the patient to drink
a contrast solution, which eliminates the need for a
harsh purgative prior to the scanning. The patient,
without being sedated and after a small tube is
inserted in the rectum to inflate the colon with CO,,
lays on his/her back and stomach while a CT scan
takes pictures of the abdomen and pelvis in several
seconds.

This fast, safe and cost effective procedure is based
on patented diagnostic 3-D imaging software,
techniques and a computer system developed by

a Stony Brook University research team led by its
inventor, Arie E. Kaufman, a Distinguished Professor
and Chairman of the Department of Computer
Science who pioneered the field of “volumetric
representation.” Unlike an ordinary 2-D computer
image, a 3-D volumetric representation is a stack

of 2-D images laid on top of each other forming a
continuous 3-D space. Development of volumetric
representation, which was funded by the National
Science Foundation, has led to a number of advances
in software for graphics display and graphics
acceleration hardware.

In the case of the 3-D Virtual Colonoscopy, approved
for use in the United States by the Food and Drug
Administration, this innovative computer graphics
technology puts the CT images together into a

high quality 3-D computerized image of the colon

so a physician can see 100 percent of its surface

vs. the estimated 77 percent with a conventional
colonoscopy.

After the exam a radiologist can actually “fly
through” the patient’s virtual colon, from beginning
to end, and around all folds, thoroughly searching
for polyps that are as small as a few millimeters. By
contrast, a conventional colonoscopy using a fiber
optic endoscope is invasive and expensive, and
requires a day of preparation involving laxatives and
usually a day for the procedure since the patient
must be sedated. A conventional colonoscopy also
carries the risk of perforation of the colon wall and
even a small risk of death.

To date, more than 100 potentially lifesaving 3-D
Virtual Colonoscopy systems have been used in

the United States to screen thousands of patients.

In 2008, both Siemens Healthcare of Germany and
GE Healthcare of General Electric Company signed
non-exclusive licenses for the portfolio of innovations
developed by Kaufman and his team.

“By offering the capability to screen lots of people
quickly, easily, inexpensively and noninvasively, the
virtual colonoscopy can change the way people
throughout the world view colorectal screening and
start to save thousands of lives worldwide through
early detection and treatment,” says Kaufman. @




Working for a Good Clause:
Canadian University Negotiates
Global Access Licensing Deal for a
Drug Reformulation That Could Save
Thousands of Lives

University of British Columbia
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Whenever Mommy and Daddy start talking
about work, 6-year-old John Paul Wasan
is quick to quip, “Oh, no! Not that science
thing again!”

But the tedious dinner conversation that Ellen and
Kishor Wasan'’s son is so eager to change is actually
about an exciting discovery—the reformulation of a
drug called amphotericin B (Amp B) that could save
the lives of many little boys—as well as men, women
and children around the world. And its journey is
filled with all the elements of a good children’s
story—unsung heroes, Lady Luck and kinship
working together to stand up for the underdog and
fend off evil intruders.

Only in this tale, the “bad guy” is Leishmania
donovani, an insidious parasite that invades white
blood cells, infiltrates vital organs and can ultimately
lead to severe infection and death. And the good
guys are the researchers, university staff and
students, and licensee of the technology that are
working together to ensure that, if the promising
new “science thing” that the Wasans are working
on pans out, it could impact patients dealing with
systemic fungal infections and the more than 350
million people from 88 countries—most of whom
are in the developing world—affected by a deadly
parasitic disease that causes visceral leishmaniasis.

The Perfect Storm

The story starts, in part, with a small band of
idealistic students at the University of British
Columbia (UBC) in Vancouver, Canada. In 2005,
they formed a chapter of the Universities Allied
for Essential Medicines (UAEM), an organization
that works with student and faculty groups across
the U.S., Europe and Canada to construct new
approaches to developing and delivering public
health goods.

This fledgling group of approximately 20 students,
many of whom were doing graduate work in

life sciences and medicine, started its charge by
approaching the University-Industry Liaison Office
(UILO) at UBC to discuss ways to enhance global
access to the university’s technologies.

Their timing was impeccable, according to lan Bell,
a technology transfer manager at UBC’s UILO,
because, as it so happened, the conditions were ripe
for developing global access principles—guidelines
for how the university provides global access to its
technologies—and, eventually putting them into
practice with a licensing deal that included a global
access clause for Amp B.

“The licensing deal for Amp B was the result of a
perfect storm in a way,” recalls Bell. “Just as this
group was forming on campus, we had an associate
director, Barbara Campbell, who was more than
willing to champion the cause.”

Another stroke of luck, says Bell, was that the
university had recently appointed a new president
and vice chancellor—one with a keen interest in
social justice—Stephen J. Toope, Ph.D., a former
international law professor, with a strong human
rights and humanities background.

“He was very open and receptive to the ideas,”
recalls Bell. “It meant that we could undergo a
philosophical paradigm shift. We realized that
while we couldn’t sacrifice deals or shun traditional
commercial avenues, we could still look at ways to
go beyond that.”

Campbell began work with the students to get the
go ahead from the president’s office before leaving
for a new post as associate director of Industry
Liaison and Innovation at Dalhousie University in
Halifax, Nova Scotia, Canada. After about a year of
writing and consultation with industry and university
administration, UBC became the first Canadian
university to formally adopt global access principles.




(A copy of “Principles for Global Access to UBC
Technologies” is available on UBC’s Web site at
http://www.uilo.ubc.ca/global.asp.)

Family Fortunes

Meanwhile, serendipity was at work in UBC’s lab.
Kishor and his team had stumbled across something
that they had thought was impossible: that Amp B,
which he had been working with for more than two
decades, could be reformulated from its current
intravenous form to one that could be administered
orally. This breakthrough would make the drug
much more practical for treating two conditions:
systemic fungal infections—which often afflict
immunosuppressed individuals such as cancer

and AIDS patients—and leishmaniasis—which is
mostly prevalent in India, Bangladesh, Nepal, Sudan
and Brazil, but has cropped up in Mexico and the
southern United States in the unsanitary conditions
in the aftermath of hurricanes.

“Amp B is the gold standard,” says Kishor, “but it can
only be given as an injection which is impractical

for many people, such as those who live in remote
villages. It also has some toxicity issues that means
it must be monitored carefully. Since | had been
involved in developing the parenteral drug during
my graduate work, | was sure an oral form was
impossible. ...It sounds like it would be simple, but
the science is actually quite complex.”

With so much time invested in the drug throughout
his career, Kishor was ready to concentrate on other
projects. But then, a set of experiments in the Wasan
lab using Amp B as a negative control resulted in
the discovery of a new way to mix the drug with a
lipid—and that put an oral formulation within reach.

The lab data looked so promising, says Kishor,

that he knew he had to go back to work on Amp

B. However, he needed a formulation specialist on
board. That’s when Lady Luck stepped in again, only
this time in the form of his wife, Ellen, who possesses
just the right expertise. (Ellen Wasan, Ph.D.,, is an

‘-Q;';

adjunct professor on the faculty of pharmaceutical
sciences at UBC and on the faculty at the British
Columbia Institute of Technology in Vancouver.)

“My wife says, ‘Oh no! You aren’t dragging me into
another one of your projects, are you?’” laughs
Kishor. “I'm a pharmacist by training and | had the
animal models | needed, but what | didn’t have was
someone to bounce ideas off of about the best
formulations. And there she was, right next to me.”

Under the Right Conditions

With the promising results in hand, Kishor contacted
the UILO, which was able to negotiate its first
tangible licensing deal using the newly developed
global access principles.

“Originally, we were all thinking along the

traditional commercial path,” recalls Bell. “Our

initial consultations led us to believe there might be

hesitancy from industry in agreeing to these global

access principles.” 59

But Amp B was different. Because it was already
approved by the FDA and in use in its intravenous
form, it was a lower risk technology. But, more
importantly, it could be used to treat two conditions
each in a separate market, and, thus it was an easier
sell. As it turns out, however, it was not difficult to
find a licensing company at all, in fact, in yet another
twist of fate, the licensing company found UBC.

“I'm slightly embarrassed to say that it was one

of our shareholders who introduced us to this
opportunity,” admits Andrew Rae, president and
chief executive officer of iCo Therapeutics, a
Vancouver-based reprofiling company focused on
redosing or reformulating drugs with clinical history
for new and expanded indications. “He had heard
about this technology and asked us to go out to the
university and have a chat,” Rae continues.
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That chat eventually resulted in iCo acquiring the
worldwide exclusive rights to iCo-009, iCo’s oral
formulation of Amp B, in May 2008.

In return for the worldwide right to develop and

sell the oral formulation in the developed world as

a treatment for blood-borne fungal infections, iCo
Therapeutics agreed to ensure the availability and
accessibility of a suitable formulation to countries in
the developing world to treat leishmaniasis.

“This is basically a win-win,” says Rae. “The fact that
the product really only requires a candy-wrapper
lipid and has been tested and approved makes it
lower risk and fits our business model. Plus, it is
suitable for two noncompeting markets.”

Further, says Rae, because one of those markets

is the developing world, additional funding for

the reformulation may be available from what he
calls the super philanthropies, some of which are
targeting neglected diseases. But it's not all about
money, says Rae, the true value of the product lies
in its potential to impact society, and the good will
that results.

“There is a natural inclination in the health care
industry to do well,” says Rae. “As health care
providers, we are proud to see products improve the
quality of life.”

A Chance of a Lifetime

And no one is prouder than Kishor, who is quick to
point out that Amp B still has a ways to go before
actually going to market. (The reformulation is
currently undergoing preclinical testing in animal
models, where it is showing a greater than 99
percent eradication of leishmaniasis.) However, it is
possible to advance the formulation to market on
an accelerated development schedule, given the
existing safety data on Amp B. Still, Kishor says,

he can’t help but dream of a day when he can visit
his parents’ birthplace, India, and help his physician
uncle actually administer the drug to some of the
many people infected with the parasite in that
country.

“l know | have been lucky,” says Kishor. “It’s such a
unique situation that | fell into almost by mistake. But
| am embracing the moment because this is such a
wonderful opportunity to make a difference.”

For now, says Kishor, that’s enough to make his story
have a happy ending. And maybe, just maybe, give
millions of other people a chance to live out their
happily ever-afters. &3




With Extreme Weather Prediction,
Time Saves Lives

University College London
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On the Tropical Storm Tracker map

at University College London’s
TropicalStormRisk.com, the weather
disturbances show up as colored lines—
from green for tropical depressions
through blue, two yellows, orange and
red, to purple for Category 5 hurricanes,
cyclones and typhoons.

Tropical depressions, tropical storms, hurricanes,
typhoons, cyclones, European windstorms: They’re
all variations of big wind disturbances and they’re all
the focus of scientists at Tropical Storm Risk (TSR)
and EuroTempest, Ltd., ventures developed from
work by Professor Mark Saunders and his fellow
climate researchers at the university’s Aon Benfield
UCL Hazard Research Centre.

Using sophisticated computer models, the University
College London (UCL) team works to assess storms’
strength, where they will go, when they will get there
- and what damage they’re likely to cause. While
Tropical Storm Risk tracks extreme weather events
worldwide, EuroTempest focuses on the destructive
wind storms that often sweep onto the European
continent off the north Atlantic.

Advance Warning

“Time saves lives,” says Michael Arnott, Senior
Business Manager at University College London’s
Technology Transfer Office. “For specific weather
events, these ventures can predict extreme weather
behavior up to five days in advance. This can warn
people to evacuate and it can alert governments and
relief organizations to mobilize medical and food
supplies.

“Even when there are shelters, people need to know
to go to them.”

A case in point: Storm Tracker warnings about
Cyclone Sidr, which drove off the Indian Ocean onto
the coast of Bangladesh in November of 2007. Sidr
was the most powerful storm to affect Bangladesh
since a cyclone in 1991 killed 140,000 people.

Sidr left millions homeless but TSR warnings helped
the Bangladeshi government plan mass evacuations
and keep casualties at around 3,500, a fact praised
by Bangladeshi officials. “The UCL tropical storm
tracker played a crucial role the day before Sidr
struck,” one noted. “The UCL warnings helped save
thousands of lives,” another added.

It’s an ongoing service. Since 2004, TSR has worked
in partnership with ReutersAlertNet, a humanitarian
news site that distributes real-time TSR alerts for
active extreme weather events worldwide.

Modeling is Critical

To arrive at their forecasts, the UCL computer
models process input data through proprietary
storm assessment and prediction models, correlating
factors as diverse as ocean surface temperatures,
wind speeds, atmospheric pressures, the intensity

of the North Atlantic Oscillation and the variability
of the El Nifo phenomenon in the Pacific. The basis
of the work is weather data drawn from National
Oceanic and Atmospheric (NOAA) satellites.

“The value lies in what you do with the data,” notes
Saunders. “The modeling is critical. We’ve developed
systems that can forecast the intensity of the coming
hurricane season, display the path of tropical storms
as they develop and move, and anticipate the
likelihood of damage they may cause before and
after they make landfall.”

Tropical Storm Risk is the older of the two projects,
an outgrowth of British government-funded
research on cyclones in the late-1990s. The Web site,
TropicalStormRisk.com was launched in 2000. In
2007, the site received more than 1.6 million hits.




A Commercial Application

The modeling capabilities have an economic role
as well as a humanitarian one: In 2008, UCL spun
off EuroTempest, Ltd., as a commercial arm for
subscribers focusing on windstorms affecting the
European continent. The venture has attracted
several high-profile insurance clients.

The winds in question are the powerful storms
that sweep in off the North Atlantic rather than
the hurricanes, typhoons and cyclones that affect
the tropics. Services range from five-day warnings
of impending significant storms to predictions of
aggregate losses that will result from them.

“In Europe,” Arnott says, “the greatest insurance
losses are due to wind storms. Because the continent
is so densely populated, even a mild storm can cause
millions of dollars in damages. And, since weather
zones vary enormously throughout Europe, the
forecasts need to be as localized as possible. If we
have an understanding of a client’s assets, we can
develop a vulnerability curve that predicts its risk
from a given event.

“Recently,” he adds, “a company was being told

to raise a huge amount of funding to cover losses
following a big windstorm. We were able to advise -
accurately - that only a tenth of that amount needed
to be tied up. This capability can mean significant
savings for the companies and more rapidly settled
claims and repaired property for their customers.”

Tropical Storm Risk remains based within University
College London. But UCL began licensing TSR
services to subscribers in 2008, and anticipates the
possibility of incorporating the program in the future.
Saunders serves as the lead scientist for Tropical
Storm Risk and technical director for EuroTempest.

B

Awards and Capabilities

The Tropical Storm Tracker has proved so useful

to insurers that it has won two British insurance
industry awards - for “Innovation of the Year”

in 2004 and for “Risk Management” in 2006. A
statistical analysis published in Nature in 2005
concluded that buyers and sellers of reinsurance
could improve their returns by more than 30 percent
over a period of years by using Tropical Storm Risk
forecasts. This model also successfully predicted the
active U.S. hurricane season in 2008.

“There are a lot of people forecasting these days,”
Arnott notes. “What’s critical is how far out you can
forecast and how accurately you can predict the
damage likely to be experienced. TSR consistently
has an advantage in lead time. We can usually give
an extra day’s notice over other systems.”

Long-range forecasting, on the other hand, is more

art than science—often difficult to predict with

precision. When the group releases its forecasts well 63
ahead of the season, it’s not the end of the story.

They continue to update them on a monthly basis.

The team provides seasonal forecasts for three
regions—the North Atlantic (hurricanes), the
Northwest Pacific (typhoons) and the Southwest
Pacific and Southeast Indian Oceans (cyclones).
Although hurricanes attract the attention in the
United States, China, Japan and the Philippines
actually experience more typhoons than the U.S.
does hurricanes.

“This is very satisfying work,” Saunders says.
“It’s particularly pleasing to have researched and
developed a product which has helped to save
many lives.” &
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Rapid Diagnostic Tests Could Benefit
Millions in the Developing World

University of Cambridge
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Chlamydia trachomatis is an enormous
global public health problem—infecting
more than 90 million annually in both the
developed and developing world.

As the most prevalent bacterial pathogen causing
sexually transmitted disease (STD), chlamydia
frequently causes Pelvic Inflammatory Disease (PID)
and its long-term consequences, which include
chronic pain, ectopic pregnancy and infertility. It also
can cause sterility in woman and it is the main cause
of blindness in babies in the developing world. The
World Health Organization (WHO) recognizes it as a
major cause of disability in affected communities in
Africa, the Middle East, Central and Southeast Asia.

The infection is difficult to diagnose, with around 70
percent of female carriers and 50 percent of male
carriers showing no symptoms. But if detected early,
the disease is very easy to treat with one antibiotic pill.

“Now, we would like to successfully

implement a two-tiered pricing policy to

provide the tests to the developing world at near .
to manufacturing cost, and work with distributors

as well as non-government organizations so the
FirstBurst test is applied in settings where the

more than 90 million people annually infected by
chlamydia can be diagnosed and treated early.”

— Helen Lee, Ph.D.,
University of Cambridge

Can chlamydia be detected early and thus treated?
Researchers at the University of Cambridge in the
United Kingdom and various funding partners—
Wellcome Trust, WHO and National Institutes of
Health—believe that it can through rapid diagnostic
tests for the chlamydia infection.

Almost 10 years ago a group of industry scientists
who worked at a multinational diagnostic company
set up the Diagnostics Development Unit at the
University of Cambridge. Led by Helen Lee, Ph.D.,
Associate Professor of Medical Biotechnology, the
team’s goal was to develop innovative, simple, rapid
and inexpensive but high performance tests for the
detection of infectious agents in developing countries.

The company “Diagnostics for the Real World”

was established in 2002, acquiring rights to the
founding technology from Cambridge Enterprise,
the University’s technology transfer office. The first
product to emerge from their research is called
FirstBurst, a “dipstick” test that gives results in half
an hour. The speed of the diagnostic test enables
health care providers to treat patients immediately
instead of having them return to a clinic after two
or three weeks. It is ideal for use in the developing
world as well as in clinical settings in the developed
world. FirstBurst received the CE mark from
European Union authorities and is scheduled to be
presented to the U.S. Food and Drug Administration
for approval.

The antibody-based dipstick relies on a patented
sensitive visual amplification detection technology
platform called the Signal Amplified System (SAS),
which provides a strong visual signal that chlamydia
is present. Inexpensive, robust and stable, the device
is easy to use and non-invasive because it uses self-
collected vaginal swabs for women and the first few
milliliters of urine for men. Field development work
and trials in the Philippines and the United Kingdom
proved it to be a more effective than any of the rapid
tests currently available when compared to the “gold
standard” nucleic acid-based test.




Lee and her colleagues still hold true to their
altruistic goal: to develop innovative, simple, rapid
and inexpensive tests for the detection of infectious
agents in developing countries. They are exploring
ways to develop tests that use their patented
technology platforms for the detection of hepatitis
B virus (HBV), human immunodeficiency virus (HIV)
and hepatitis C virus (HCV).

Today, the team also runs Diagnostics for the Real
World, a California-based spin-out company that
provides a business structure to deliver the much
needed diagnostic tests to resource-limited settings
in both the developed and developing world. The
company is on sound footing because Cambridge
Enterprise, the University of Cambridge technology
transfer company, and Wellcome Trust, the United

Kingdom’s largest non-governmental source of funds

for biomedical research, collaborated to establish
the intellectual property ownership that led to the
formation of the spinout in 2002.

“As our corporate shareholders, they have supported
us throughout the years, from the development

of our platform technologies, to the launch of our
first product and on through the design of our
business model,” said Lee. “Now, we would like to
successfully implement a two-tiered pricing policy
to provide the tests to the developing world at near
to manufacturing cost, and work with distributors
as well as non-government organizations so the
FirstBurst test is applied in settings where the
more than 90 million people annually infected by
chlamydia can be diagnosed and treated early.”@
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Home Test Confirms
Post-Vasectomy Sterilization

University of Virginia Patent Foundation
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Similar to the convenience women have

with home pregnancy tests, SpermCheck®
Vasectomy allows men to check their post-
vasectomy fertility status in the privacy of
the home. The device tests sperm in the
ejaculate without necessitating a trip to the
physician’s office or a laboratory with semen
samples, as has traditionally been required
to confirm sub-fertile sperm levels.

SpermCheck® Vasectomy is one of several products
founded on technology developed by John C.

Herr, Ph.D., professor, University of Virginia (UVa.)
Department of Cell Biology and director of the

UVa. Center for Research in Contraceptive and
Reproductive Health. It is the first immunodiagnostic
test to receive FDA clearance for monitoring sperm
count after vasectomy.

With the at-home device, the paradigm for
post-vasectomy sperm monitoring now shifts from
the microscope to a simple, easy to use, highly
sensitive, hand-held device that affords privacy
and cost savings. “This is particularly important

on a global basis where access to post-vasectomy
testing is much more difficult,” said Edward J.
Leary, president and CFO of ContraVac Inc. a UVa
startup company. A number of global organizations,
including the World Health Organization, have
expressed interest in SpermCheck® Vasectomy for
this reason.

“SpermCheck® Vasectomy is the result of many years of
basic scientific research coupled with clinical chemistry
know-how,” said Herr. A 20-year collaboration with
Stuart S. Howards, M.D., professor, UVa. Department

of Urology, began with a shared interest in studying

the effect of anti-sperm antibodies. In the course of
research, Howards pointed out that a simple test for
sperm monitoring would be helpful. The challenge,

said Herr, was to find a suitable biomarker. The
interdisciplinary clinical collaboration included work
with Charles J. Flicklinger, M.D., professor emeritus, UVa.
Department of Cell Biology.

The FDA approved SpermCheck® Vasectomy is based
on more than a decade of research in Herr’s lab on

the sperm specific protein SP-10 and its encoding
gene (ACRVI). Critical experiments validated that

the SP-10 protein was useful in sperm detection and
quantification. The work included efforts to develop
immunoreagents (monoclonal antibodies) to bind with
and detect SP-10 protein so it could be quantified.

A correlation was found between the concentration of
SP-10 and the concentration of sperm.

SP-10 is very soluble and highly expressed, making it
an ideal target for diagnostic testing. SpermCheck®
Vasectomy uses monoclonal antibodies that bind
specifically to the SP-10 protein to detect as little as a
few nanograms of SP-10 protein present in a sample.

Calibrated to detect extremely low levels of sperm,
the portable device enables a man to determine
the appropriate time at which to discontinue the
use of other forms of contraception. SpermCheck®
Vasectomy will return accurate results indicating
fertile or infertile levels seven minutes after the
semen sample is added to the device.

Translational research, as was executed in developing
SpermCheck® Vasectomy, is essential to bringing new
developments in basic-science biomedical research to
patients, said Herr. “This was a team effort involving
communities of basic and clinical scientists, a start-up
biotech company, angel investors, a manufacturing
partner, the cooperation of donor subjects in clinical
and consumer trials, excellent patent counsel, and
exceptional support from the FDA, who gave early
advice on the design of clinical studies.”

ContraVac and Virginia’s Commonwealth Technology
Fund funded the research on incorporating
antibodies into a platform and recruited patients

for clinical and consumer trials. In 2004 ContraVac
entered into a strategic partnership granting
Princeton BioMeditech Corporation the exclusive
worldwide manufacturing rights of the SpermCheck®
products. PBM held patents on the diagnostic




platform, which were combined with patents held by
the University of Virginia Patent Foundation.

The 17 years from cloning of the ACRVI gene to FDA
approval included various levels of support by the
National Institutes of Health, CONRAD, United States
Agency for International Development, Virginia
Commonwealth Technology Research Fund and
Schering AG, Berlin (now known as Bayer Schering
Pharma). During that time span, Herr, Flickinger

and Howards authored more than 60 papers on
related topics.

“It’s important to appreciate that there needs to

be balance between basic funding and translation

of discoveries,” said Herr. “Careful basic science is
the foundation of innovation, and | believe applied
research is the responsibility of anyone who receives
public money to do basic research.” As an added
benefit, Herr said it is very exciting to see “something
you labored on at the bench to finally have a
practical use in society.”

On the flip side, Leary is grateful for the partnership
agreement with UVa. “In addition to a research
agreement, UVa. has a sperm donor program to
develop and test our products.”

Worldwide, approximately two million men undergo
vasectomies each year. In the United States one in
six men over age 35 has had a vasectomy, making
vasectomy among the most popular contraceptive
options among married couples, according to the
National Institutes of Child Health and Human
Development, a division of the National Institutes
of Health.

Many studies indicate that a surprising number

of men never return to their physician for post-
vasectomy sperm testing to confirm the success of
their vasectomy. In addition, most men never bother
to confirm their sterility status in the years following
a vasectomy in order to monitor the occurrence of
recanalization (when a vasectomy naturally heals
itself resulting in fertility). A study published in

. . ““Louis Pasteur said it best—there is no

fundamental distinction between pure and
applied science, there is only science in the
cause of man.”

the Journal of Urology, July 2005, shows that of
43,642 vasectomies, 1in 238 resulted in failure or
recanalization.

The inconvenience and indignity associated with
returning to the physician’s office or a laboratory to
supply semen samples has created an environment
where nearly as many as 35 percent of men do not
return for their first post-vasectomy test and 72
percent of men may fail to return for their second test.

SpermCheck® Vasectomy can have a role in
improving compliance and improving communication 7
between patients and their physicians following a
vasectomy. ContraVac recommends that testing

at two different time intervals within the first three
months following a vasectomy. Two consecutive
negative results provide a high degree of certainty
that a man is sterile. In addition, to detect possible
recanalization, ContraVac recommends testing

six months following a vasectomy with additional
testing once per year for the first three years.

Herr said that research know-how developed in

the course of creating SpermCheck® Vasectomy

will be critical to the development of male birth
contraceptive pills. “Availability of a sperm check test
which can detect low sperm levels we hope will spur
the clinical testing of male contraceptives for which a
companion diagnostic test is also needed to monitor
when men reach safe sperm levels.” He believes
there needs to be a seamless continuum between
basic discovery, patenting and applied development.
“Louis Pasteur said it best—there is no fundamental
distinction between pure and applied science, there
is only science in the cause of man.”@
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Finding a Path to an
Effective Shigellosis Vaccine

University of Maryland
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In the worldwide attempt to combat
disease, shigellosis may not garner
considerable public attention, but its impact
is devastating, particularly on the world’s
poorest children. Annually, the infectious
disease causes some 165 million cases of
severe dysentery worldwide, including more
than a million deaths, according to the
World Health Organization.

The group of bacteria involved, called Shigella,
tends to inflict the most harm in developing

regions with poor sanitation, as it is spread through
contaminated food or water, as well as person to
person. Those who don’t die from the diarrhea and
severe dysentery, including bloody stool, may be

ill for weeks to months. Children in their first few
years of life are most vulnerable both to becoming

ill and the resulting long-term effects, according to
Richard Walker, Ph.D., director of the Enteric Vaccine
Initiative at PATH, a nonprofit international health
organization. Even children who survive the infection
may suffer damage to their intestinal lining and
stunted growth, among other effects, says Walker.

Meanwhile, the antibiotics traditionally used to
combat the microscopic organisms are becoming
less effective, says Walker. “In the developing world,
since they use antibiotics so frequently, a lot of
pathogens have become resistant to them. Shigella is
becoming much more resistant.”

In 2007, PATH received a $50 million grant from the
Bill & Melinda Gates Foundation to help develop two
vaccines—one against Shigella, and one to combat
another diarrheal iliness called enterotoxigenic
Escherichia coli (ETEC). With the funds, PATH is
providing vital seed money for some of the most
promising vaccine avenues.

According to Walker, ideally, one or two vaccine
candidates for each disease will be identified that
show sufficient promise to be pursued in Phase 3
trials, by far the most costly phase of vaccine testing.
“Our job is to find good (vaccine) ideas and help
move them along,” he says. “And, if subsequent

data warrants, get them to an organization that can
actually manufacture (the vaccine) and distribute it.”

Shigella Vaccine Hurdles

Shigella, first identified more than 100 years ago

by a Japanese scientist named Shiga, is actually

a family of bacteria. To date, more than 50 types
and subtypes have been identified, falling into four
species. For at least 40 years, researchers have been
striving to create a live oral Shigella vaccine that can
be safely tolerated, Walker says. Similar to other live
vaccines, such as oral polio, the goal has been to
incorporate a weakened—also known as attenuated—
strain of the organism involved, thus inducing the
body to develop a protective response.

The challenge, in terms of a Shigella vaccine, has
been providing vaccine recipients with sufficient
immunity without also exposing them to the
bacteria’s toxic side effects, such as diarrhea. The
Center for Vaccine Development at the University of
Maryland School of Medicine, led by Myron M. Levine,
M.D., D.T.P.H., has made some intriguing discoveries
toward resolving this challenge.

The center, founded in 1974, has been working for
more than a decade to undercut the organism’s
toxicity while still fostering a sufficient vaccine
response. The center also is relatively unique in that it
contains not just research labs, but other facilities that
enable it to conduct related clinical trials. So when
PATH received the Gates funding, Levine’s research
team was one of the candidates they approached as
they solicited requests for proposals.




Immunity vs. Toxicity

Safety has been an overriding concern, since young
children will be any vaccine’s primary target. How
do you reliably disarm this organism, but don’t
totally disarm it so the body doesn’t see it as a
danger...and then the body doesn’t create protective
immune responses?” Levine asked. “You want to get
immunity. You want to fool the body.”

Levine, a long-time researcher, and his team had
several critical breakthroughs as they worked to defuse
Shigella’s toxic elements. One breakthrough occurred in
the mid-1990s when the center’s researchers identified
two enterotoxins in Shigella flexneri 2a that led to the
onset of watery diarrhea. Once researchers knew those
enterotoxins—enterotoxin 1and enterotoxin 2—were
present, the next step was to disarm them. Using
genetic engineering, they were able to knock out the
genes responsible for telling the organism to make
those toxins.

Then the researchers were ready to test a vaccine
prototype. In the Phase 1 study, Levine’s researchers
divided 28 healthy adult volunteers into two groups.
Each group received one of two vaccine prototypes,
each of which contained a weakened form of Shigella
flexneri 2a. Levine describes flexneri 2a as the single
most common Shigella culprit and maintains that in
the developing world the strain is responsible for 25
to 50 percent of all cases.

During the Phase 1 study, the first group ingested
a vaccine prototype that contained the weakened
strain, but with the two enterotoxins also knocked
out. At the highest dose tested, none of those
volunteers experienced any diarrhea and only one
developed a brief low-grade fever, according to
the findings, published in 2004 in The Journal of
Infectious Diseases. Of the 14 adults who received
a vaccine that still contained the enterotoxins, six
developed mild diarrhea.

‘-Q;';

“The differences were highly, highly significant

and indicated that the enterotoxins were really
important,” says Levine. “And if you knock them out,
you get a well-tolerated vaccine strain. But

one that still gives immune responses that we
consider protective.”

Levine’s group is not the only one that PATH is
working with as they pursue several research
avenues toward a Shigella solution. Walker states
that PATH has a “high level of interest” in the vaccine
prototype. “The key problem that Dr. Levine’s group
has overcome is they’ve greatly increased the safety
of the product,” he says.

Taking Concept to Market

In the fall of 2008, PATH signed a licensing
agreement with the University of Maryland,
Baltimore that included nearly $2.5 million to fund
a Phase 2 trial of a vaccine prototype incorporating
the flexneri 2a strain. Typically, the University of
Maryland works with scientists to identify partners 75
for promising research projects, said Elizabeth
Hart-Wells, Ph.D., executive director of Commercial
Ventures and Intellectual Property at the University
of Maryland, Baltimore. “This one was definitely

Dr. Levine’s doing to find a partner to develop this
technology,” she says.

The Phase 2 trial, which will involve about 60
volunteers, is slated to launch in 2009. Levine is
quick to stress that he is only part of a trio of Shigella
researchers at the center, with Eileen Barry and
Karen Kotloff performing much of the heavy lifting in
running the related clinical trials and engineering the
vaccine prototypes.

If the flexneri 2a prototype continues to look
promising, the next step would be to test the vaccine
on a trial basis in the developing world, starting with
older adults and moving down in age, as the vaccine
is assessed for relative safety and effectiveness.

“The flexneri 2a that we are looking at right now is
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the dominant strain of Shigella that’s a problem in
developing countries,” Walker said. “So even by itself,
it could be a significant vaccine.”

Long term, Levine hopes to cast a more protective
net. Eventually, he wants to build a Shigella vaccine
that contains several strains and ideally five
significant strains. Levine asserts that if the five-
strain vaccine is used broadly in the developing
world, it could theoretically guard against 80 to 90
percent of all Shigella disease, adding, “Our goal is
the definitive broad-spectrum vaccine.” ﬁ

. “Our joh is to find good (vaccine)
ideas and help move them along.
And, if subsequent data warrants,
get them to somehody that can
actually manufacture

(the vaccine) and distribute it.”

— Richard Walker, Ph.D.,
PATH
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You Say Potato,

India Says More Income and
Less Crop Destruction

Central Potato Research Institute
University of Wisconsin, Madison

Sathguru Management Consultants
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Farmers in India and Bangladesh have
become increasingly reliant on the potato
over the past 50 years. Since the 71960s,
Indian farmers have turned to this cash
crop in lieu of more traditional crops such
as buckwheat, hog millet and foxtail millet
because of its high density of food per acre.
Likewise, in Bangladesh, potato production
has tripled since 1980. The highly nutritious
potato provides essential vitamins, minerals
and amino acids to the region’s rice-
dominated diets.

In 2007, 70 percent of India’s 1.28 million hectares
of potato crops were lost to late blight, a plant
disease caused by a fungal pathogen. An estimated
$236 million has been lost in India due to late blight
infections. In Bangladesh, the disease has attacked
50 percent of potato crops, and an estimated $43
million has been lost. It is not uncommon, in either
country, for a farmer’s entire crop to be ruined.

Late blight is the best known as the disease behind
the Irish Potato Famine of the mid-1800s. It causes
potatoes and tomatoes to rot in fields or in storage.
An entire crop can be destroyed within one to two
weeks under certain conditions. The pathogen can
survive from season to season in infected potato
tubers, and infected plants produce millions of
spores in wet weather conditions. Late blight is a
tough disease to control, to say the least.

Farmers in India and Bangladesh attempt to

control the disease with pesticides, herbicides and
fungicides. These primarily subsistence farmers

can barely afford the high price of these chemicals,
and, often times, the plants are resistant to them.
Bangladeshi farmers apply more than 20 treatments
a year. This not only cuts into their profits, but also
poses heath and environmental risks to the region.

Solanum bulbocastanum is a wild relative of the
potato. It comes equipped with a gene that makes
it resistant to late blight infection. Researchers first
attempted to fight late blight by cross breeding the
resistant variety with common cash crop potatoes,
but they were unsuccessful.

However, researchers at the University of Wisconsin-
Madison were able to isolate the resistant gene, Rb,
and use genetic engineering to insert it into popular
U.S. potato varieties.

Sathguru Management Consultants in India
coordinated with the university to use this gene
technology pro bono and develop resistant
cultivators in India and Bangladesh. A global
consortium under the United States Agency

for International Development’s Agricultural
Biotechnology Support Project Il (ABSPII) was
formed for this project, including the University of
Wisconsin-Madison, Sathguru, Cornell University,
Central Potato Research Institute in India and
Bangladesh Agriculture Research Institute.

With funding from ABSPII, governments in India and
Bangladesh, Cornell, Sathguru and the University of
Wisconsin-Madison, researchers have introduced the
Rb gene to popular local potato varieties. In India,
Kufri Jyothi and Kufri Bahar varieties have been
modified and tested, and in Bangladesh, Diamant
and Cardinal varieties are being assessed. These field
trials judge the Rb-infused varieties’ effectiveness
against local strains of late blight.

Successful trials have led researchers to believe
that soon new products will be available to farmers
and become an integral part of pest management
systems for late blight.




The new products will be licensed to both public and
private enterprises. Commercial farmers will have
access to seeds through private companies’ seed
catalogues, while poorer farmers will receive seeds
through local distribution channels. These channels
will distribute literature and show audio-visual
programs in key Indian languages to educate farmers
about the new product, address safety issues and
show the benefits of adopting the new technology.

The new product could save farmers between
$160 and $200 million in chemicals alone. George
Norton of Virginia Tech University, in partnership
with national economists in India and Bangladesh,
conducted a detailed socio-economic impact
assessment that shows farmers using late blight
resistant potatoes will double their income. The
study also found that labor would decrease by 11
percent and potato yields would increase 25 percent.
Chemical applications would also decrease and
benefit local health and environment conditions.

79
This international effort in technology transfer and
development will benefit both the farmers of these
countries and consumers, who get a safe, high
quality product that is free of chemicals. &g
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George T. Rodeheavel

PluroGel Advances Wound Care,
Eliminates Infections and
Saves Lives

University of Virginia
Patent Foundation
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PluroGel™, an antimicrobial gel used by the
University of Virginia (U.Va.) Health System,
is under review by the FDA for commercial
approval, a testament to the physicians

and patients who have benefited from the
product and demanded that the gel be made
available beyond the university hospital.

The antimicrobial gel has proven significantly more
effective than existing therapies in treating severe
burns and chronic wounds, such as diabetic ulcers,
pressure ulcers and venous leg ulcers. The topical
treatment is unique in that it thickens at high
temperatures (such as body temperature)

and liquefies at cooler temperatures. As a result,
PluroGel effectively delivers healing medication
when applied to the body but is easily removed by
cool water, making it much less painful to remove
than existing therapies.

The UVa. Patent Foundation named George T.
Rodeheaver, Ph.D., professor of biomedical research,
U.Va. Department of Plastic Surgery, as the 2008
Edlich-Henderson Inventor of the Year for his work
on the revolutionary wound-healing technology and
its overriding benefit to society.

Rodeheaver began research on a burn and open
wound treatment with his colleagues in the

1970s. The resulting product, PluroGel, has been
successfully used to fight infection and heal burn and
chronic wounds in more than 2,000 patients with
superior results.

“The fact is that in our burn center, we have been
able to eliminate infection, which was the leading
cause of death 15 years ago. And we have had

great success in healing chronic wounds, many of
which (with traditional remedies) had not healed for
numerous years,” Rodeheaver says.

Because of the level of success achieved within

the UVa. Health System, word quickly spread to
neighboring states such as West Virginia, North
Carolina and Tennessee. The health system saw an
increase in patients who traveled 300-400 miles to
get this treatment. In addition, Rodeheaver

said he began to receive calls from former UVa.
wound and burn care surgeons he had trained who
were frustrated by the lack of access to PluroGel at
other hospitals.

“The benefits and success with our patients was so
overwhelming that the university got behind the
process of encouraging us to make it available to a
wider audience than just UVa.,” says Rodeheaver.

Technology transfer was uncharted territory for
Rodeheaver. However, he was able to tap into
resources UVa. had in place to assist faculty
members in moving their products from concept

to commercialization. With support from the UVa.
Patent Foundation, Rodeheaver and colleague Adam
J. Katz, M.D., Department of Plastic Surgery, patented
and licensed the technology. Next, the duo turned

to Spinner Technologies, a for-profit branch of the
Patent Foundation that exists to encourage faculty
start-up programs. With the help of Spinner, and
with the aid of an M.B.A. student from UVa Darden
School of Business, they completed a business plan
and named their company PluroGen Therapeutics.

The PluroGen plan was entered in UVa Batten
Institute’s Business Plan Competition, earning the
company $10,000. In addition, they were given a
spot in the Darden Progressive Incubator, a program
that offers start-ups a team of business school
advisors, office space and an intern. With the help
of the Darden students, the company began an
ambitious marketing campaign to secure funding to
cover early start-up expenses.

Finally, Katz and Rodeheaver tapped into the T100
UVa. Alumni Mentoring program, which provided
business experts to help them further refine their




business plan and hire their first CEO and president,
Neal Koller. As a result, Rodeheaver says, “PluroGen
became much more polished and professional.”

The company has been focused on the
commercialization of PluroGel for more than five
years. “We’re still in negotiation with the FDA, but we
are very encouraged.”

“The process has been a successful litmus test for
the entire technology transfer program,” he says.
“Developing PluroGel with the support of the entire
U.Va. system has been the best source to drive the
product to success, rather than a corporate entity.”

“It’'s important to remember that the whole
motivation was driven by the patient benefit and
success we achieved for patient improvement. It was
not driven by any commercial incentive. We wanted
to make the material available to patients outside

of UVa.”

“The technology has had a dramatic impact so far,”
said Rodeheaver. “We are only in the beginning of
benefits of PluroGel and what it can bring to the
health care community on a global basis,” he says.
“In third world countries the availability of an anti-
microbial gel for treating burns and chronic wounds
will have tremendous impact. Look what it did to
the UVa. Burn Center, which was already at the
advanced edge of burn care,” he adds. “We thought
we were the best, and we still had infections.”

Rodeheaver hopes to continue his research on
PluroGel with other applications beyond infection.
He believes that he is at the beginning of a pipeline
of products to enhance healing for the masses. “We
can use this unique gel to carry active ingredients
such as anti-inflammatory agents or whatever you
think the tissue needs to heal—to improve blood flow
and cellular repair of damaged tissue, and optimize
the healing process.”

“Entrepreneurship in particular is something | see as
a brand-new adventure,” he says. “It’s been unique
and exciting.”

Continued efforts will brings its benefits to patients
everywhere, said Marie C. Kerbeshian, Ph.D.,
executive director of the Patent Foundation. @

“It’s important to remember that the
whole motivation was driven by the patient
benefit and success we achieved for patient
improvement. It was not driven by any

commercial incentive...”

— George T. Rodeheaver, Ph.D.,
University of Virginia

<DTHE BeTTER WoORLD REPORT 2009 QH




The Sentricon® Termite Colony
Elimination System:

Termite Control Without Using
Toxic Insecticides

University of Florida
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Taking advantage of termites’ own biology
and behavior, this innovative method of
termite control uses small amounts of an
insect-specific agent to kill the whole colony,
reducing pesticide use by an estimated
6,000 metric tons since it was commercially
introduced in 1995.

They live underground, they eat wood, and every
year they cause billions of dollars in damage to
wooden buildings and other structures worldwide.
Subterranean termites. “You can’t see them. You
can’t find them. They are somewhere in the soil,”
says Nan-Yao Su, Ph.D., professor of Entomology at
University of Florida, Fort Lauderdale Research and
Education Center. Su invented an environmentally
sound treatment for subterranean termites that can
eliminate whole termite colonies without the use of
conventional insecticides. It is effective against both
the common subterranean termite and the Formosan
“super termite.”

Recognizing the value of Su’s research, Dow
AgroSciences LLC, Indianapolis, Ind., licensed

this pest-control technology and developed the
Sentricon® termite colony elimination system,
available through authorized pest control operators.

“ thought maybe there is a way to kill
the colony. If we can kill the colony, we
have a real, final solution.”

— Nan-Yao Su, Ph.D,,
University of Florida

The Sentricon system has found wide acceptance,
and Dow AgroSciences has continued to support
Su’s work. “The Sentricon system represents one of
University of Florida’s most successful technology
transfers,” says John Byatt, Assistant Director for
Life Sciences in the Office of Technology Licensing
at University of Florida, Gainesville. “This is due not
only to the commercial success of the technology,
but also due to the good working relationship that
has developed between the University and Dow
AgroSciences.”

This approach to termite control uses subterranean
termites’ own biology and behavior to wipe out

a whole colony that is attacking a house or other
structure. It is based on a simple concept of
monitoring an area for termite activity, and then
providing bait that the termites themselves carry
back to their colony. This allows control of termites
without the use of conventional insecticides.

In commercial use since the mid-1990s, the
Sentricon system has protected more than two
million structures, including the White House, the
Statue of Liberty, Independence Hall, the Alamo,
and houses in the French Quarter of New Orleans,
as well as buildings throughout the world. In 2000,
the Sentricon system won the U.S. government’s
Presidential Green Chemistry Challenge Award.
Also, the bait used in the system was the first to be
registered under the U.S. Environmental Protection
Agency’s Reduced Risk Pesticide Initiative.

“When | was in graduate school studying termites,” says
Su, “we found out that if you have a house infested with
subterranean termites, what you’re seeing in your house
is really the tip of the iceberg. Underneath [the ground]
is the nesting structure, which may stretch up to 300
feet away from your house.”

“So you spray a couple of hundred gallons of pesticide
and pray, ‘Please, termites, stay away from my house.
They will come back. If you spray the soil, you're
treating a symptom, you’re not treating the disease.




“When | found this out, | said, ‘This is ridiculous.’
| thought maybe there is a way to kill the colony.

If we can kill the colony, we have a real, final solution.

My basic idea was to try to use the termite to do the
job for us. These termites are social insects. The nest
is a network of small nests, connected with tunnels.
There are several million termites in there. And
sometimes they exchange food with each other.”

In a subterranean termite colony, the workers

leave the nest and forage for food - wood or other
sources of cellulose. They may travel as far as 300
feet underground in their search. When they find
wood, they chew it up and bring it back to the nest
to feed the other termites in the colony: soldiers
and reproductive termites. When a worker termite
discovers a food source, it leaves a scent trail as it
returns to the colony, so other workers can also find
their way to the food.

“So, when | was a student, | thought if we can find
some chemical that would not kill them right away
when they come and eat, they wouldn’t die right
away, so they would go back and give the chemical
to everybody else. Give them several weeks or several
months, maybe that would be enough to spread the
poison to the entire colony and wipe it out.”

When Su came to the University of Florida in the
late 1980s, he contacted companies asking if they
had any compounds that would do what he wanted.
Dow Chemical responded that it had a chemical,
hexaflumuron, that might work. Hexaflumuron is not
a typical insecticide. It is a chitin synthesis inhibitor.
Chitin is the main component of the exoskeleton
(skin) of insects. Hexaflumuron prevents proper
formation of chitin. It affects insects, but it is not
toxic to most other animals.

B

“Insects have to molt every now and then, to shed
their skin so they can grow. This hexaflumuron keeps
them from making a new skin. They will try to molt

- the old skin is shedding, but the new skin is not
coming out. It takes a while, but it kills them.”

Initially, Su put wooden stakes in the ground and
monitored them periodically. When he found
termites had started eating the stakes, he replaced
the stakes with bait made from wood material laced
with the hexaflumuron. “When | tried this, it actually
worked. | found that | was able to wipe out quite a
few colonies of Formosan and native termites.”

Su refined the process, using slotted plastic
cylinders placed in the ground to hold the wood and
the bait material.

After the intial research, Dow AgroSciences

licensed the technology and developed it into

the Sentricon termite colony elimination system.

Since then, Dow AgroSciences has supported Su’s

research. Additional work has included an electronic 87
monitoring technique for the in-ground stations, an

above-ground bait station for use where termites are

found inside a structure, and use of a more potent,

faster-acting chitin inhibitor.

Twelve U.S. patents for Su’s inventions have been
licensed to Dow AgroSciences, says Byatt. The
university also applies for foreign patents in areas
where subterranean termites are active and Dow
AgroSciences markets termite control products. @
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Brace Buffers Buildings to

Protect People and Profits . . “
Ecole Polytechnique de Montréal,
University of Toronto
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It’s less than two to three inches, but it’s an
amount big enough to allow buildings and
their occupants to avoid a close call.

That’s the amount of sway allowed by a new
self-recentering brace that is designed to
let buildings give a little during stress—
such as an earthquake—and then right

itself to within a few millimeters of its
starting position.

Keeping Profits and People Safe

The technology, which is the brainchild of civil
engineering professors Robert Tremblay, Ecole
Polytechnique de Montréal, and Constantin
Christopoulos, University of Toronto, is designed

to play a critical role in maintaining a building’s
structural integrity, not only keeping its occupants
safer, but allowing the businesses it houses to remain
up and running after a natural disaster. Something
that is especially critical for first-responders such as
firehouses, hospitals and police departments.

“The technology provides affordable ways of
achieving superior performance for structures,
including buildings, subjected to extreme loading
conditions,” explains Didier Leconte, manager,
business development, sciences and engineering

at Univalor in Montréal, Quebec, Canada. “For
example, those induced by earthquakes, wind storms
or explosions, thus saving lives and protecting
infrastructures.”

Bracings are regularly used to support buildings

and help them absorb energy. They are structural
elements set diagonally between the floor levels

to make structures resist lateral loads and shocks.
Current bracings are made from steel; however, this
material, when loaded beyond its limit, yields and
deforms permanently. The new device, which can be
used for new construction or worked into an existing
building, is also made from steel but is designed

to work a bit like an elastic band to absorb and
dissipate some of the energy, says Leconte.

“The tendons in the bracing exert a steady restoring
force, a bit like a spring, when a building deforms
and puts pressure on it,” he explains. “At the end of
the earthquake, the spring realigns the building and
brings it back to its initial position.”

Close Calls on the Way to Market

Interestingly enough, the technology itself had
several close calls on its way to market. In fact, its
very origin was a simple matter of coincidence.

The researchers, who knew each other during
graduate school but had since went separate ways,
decided to reconnect over coffee one afternoon.
From their café conversation sprung the idea for the
new spring.

Aware of the potential of this invention, the
researchers filed invention disclosures with their
respective universities as soon as the concept
was defined. The universities then alerted their
commercialization entity—Univalor, which serves
several Canadian institutions.

After meeting with the researchers, Univalor

staff decided to take over the project and moved
swiftly to secure the patents and move the
commercialization aspects of the technology
forward. Simultaneously, the professors continued
testing their invention.

“The researchers actually built a full-scale prototype
that was about 29 feet wide and 12 feet high and
used bracing that was about the normal scale,”
explains Leconte. “Then they submitted the model to
tremors equivalent to those of a major earthquake.”

Meanwhile, the technology was so promising that
Univalor continued to work on an international
patent, knowing that its market would most likely be
the Pacific Rim.




But financing further research was proving tricky.
“There came a moment when we had to invest some
big money to keep the patent protection going,”
says Leconte. “It looked like the project was going
to die. But the researchers believed so strongly in
the technology that they asked to share the costs

of prosecution and eventually contributed about
$50,000 [Canadian] of their own money.”

Set to Shake up the Market

Eventually however, their gamble paid off and
Univalor was able to strike a deal with a South
Korean company, Dongil Rubber Belt Co. Ltd.
(DRB), which agreed to collaboratively develop the
technology. The company, which has worldwide
distribution channels, also agreed to help finance
further testing of the device. The company hopes
to start sales this year and to have the first device
installed early in 2009 or 2010 at the latest.

But even this industrial partnership happened

almost by chance. One of Christopoulos’ doctoral
students, Hyung-Joon Kim, Ph.D., who worked on the
experimental validation of the system while he was a
student, mentioned DRB as a potential partner and
made first contact. Subsequently, Univalor cultivated a
close relationship with DRB, one that was significantly
reinforced by a trip to Montréal by three DRB
executives and engineers. They visited the laboratories
at Ecole Polytechnique and liked what they saw.

From there, they explored possible commercialization
partnership strategies with Univalor.

“It took us a little while to find the right company to
license the technology,” says Leconte. “Because the
device had not been tested in real-life conditions
and it looked like it might take some years to go to
market. That made some companies a little skeptical.
But based in part on the credibility and reputation of
the researchers and the direct link to the company
that Dr. Kim provided us with, we were able to
eventually find a really good fit.”

It remains to be seen, however, if the new bracing will
shake up the market, because it is more expensive
than the traditional methods. But Leconte thinks that
even with a price premium, the market is ripe for a
device such as this. Not only are building regulations
getting stiffer, but manufacturers and other
businesses in high-risk areas realize that investing
upfront in the structure could mean avoiding costly
downtime later.

“Countries exposed to earthquakes and other natural
disasters are constantly seeking out ways to shelter
their buildings from catastrophe,” says Leconte.
“Through this deal, countries will have access to
high-performance protection technology.”

But in addition to helping shepherd a life- and
property-saving product to market, for Leconte,
there is further satisfaction in knowing that he and
the researchers didn’t give up.

“The takeaway message in this story,” says Leconte,
“is to think twice before withdrawing from a potential
patent....one day, you just might have a deaI.”@

. . “It looked like the project was going to die.
. But the researchers believed so strongly

in the technology that they asked to share
the costs of prosecution and eventually
contributed about $50,000 [Canadian] of

their own money.”

— Didier Leconte, Univalor
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Stopping the Progression of Disorder
for Acromegaly Sufferers

Shows Additional Implications for
Breast and Prostate Cancer Patients

Ohio University
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It’s easy to hail any cure that relieves the
suffering of many, and just as easy to
overlook the treatments so crucial to so
very few. They call these “orphan drugs”
as though these life-saving potions for less
than 60,000 or so sufferers have no place in
societies with much bigger plagues.

But to each individual person so afflicted,
“orphan drugs” are life-changing,
soul-saving, hope-charged miracles of
epic proportions. One such drug is called
Somavert and the life-threatening disease
it attacks is known as acromegaly.

Acromegaly is a hormonal disorder that results

from too much growth hormone (GH) produced

by benign tumors on the pituitary gland. If these
tumors bloom before the onset of puberty, the victim
becomes a giant with myriad health problems. If onset
is after puberty, the victim suffers from enlarged
limbs and organs, including the heart, and a variety

of related health consequences such as diabetes,
debilitating arthritis and cardiovascular disease. Other
consequences add insult to injury: bony changes can
lead to disfigurement, for example, a huge protruding
jaw or super-sized hands and feet, while the skin
thickens and exudes excessive perspiration.

“Acromegaly is associated with a proven increased
mortality rate,” says Dr. A.J. van der Lely, a clinician
in Rotterdam, Netherlands, who, along with Dr.
Peter Trainer in Manchester, England, did most of
the original work with the GH antagonist—called
Pegvisomant and sold as Somavert by Pfizer—in
acromegalic patients.

The discovery of Somavert was a huge advancement
in the successful treatment of the disease.

“Currently available treatment modalities for
acromegaly consist of surgery, radiotherapy and
medication,” explains van der Lely. “Unfortunately,

surgery cures only 60 percent of patients overall
and less than half of patients with macroadenomas,
which constitute the majority of patients with
acromegaly. The effect of radiotherapy is delayed
and variable with poor efficacy and a high incidence
of panhypopituitarism. Available medical treatment
modalities still leaves at least one third of patients
eligible for a more effective medical therapy.”

“In conclusion, Pegvisomant is the most effective
medical treatment for acromegaly to date,” he says.

John Kopchick, Ph.D., Goll-Ohio Professor of
Molecular Biology and his research team were the
first to discover and characterize the molecular
aspects of GH antagonists. “Somavert is the first
drug of its kind; the very first large molecule
antagonist,” he explains.

Kopchick and his team spent 25 years studying
growth hormone in mouse models. “We were trying
to come up with a more potent agonist, instead we
came up with an antagonist—180 degrees from what
we were shooting for,” he says.

Ohio University and Kopchick were awarded
several U.S. and European patents for the discovery.
The drug was approved for use in acromegaly
patients in 2003.

Kopchick was instrumental in founding a company,
called Sensus, with Rick Hawkins who served as
chairman and has since founded an unrelated new
company called LabNow. Sensus has since been
sold to Pfizer which now distributes and markets
Somavert.

“Patients immediately feel better after using
Somavert. The letters have poured in from patients
and their family members lauding both physical and
psychological changes from using Somavert.

It’s very satisfying to make a difference in their lives,”
says Hawkins.




Hawkins points out that the drug will not reverse
bony changes that have already formed, but that it
does stop the progression of such changes. “It stops
the production of (insulin-like growth factor 1) IGF-1
and normalizes patients,” he says.

As it turns out, Somavert may not be an orphan
drug for long. “There is big indication for the drug
in the treatment of breast and prostate cancer,”
says Hawkins.

van der Lely said that the first association between
GH and diabetes was made in 1937 in a showing that
anterior pituitary extracts precipitated diabetes in
dogs and furthered when Campbell (and others)
showed that daily injections of highly purified GH
made dogs permanently diabetic. Thirty years ago

it was shown that diabetic patients present with GH
hypersecretion at about the same time the “GH-
hypothesis” was launched, suggesting that GH plays
an important role in the development of diabetic
micro-vascular disease such as retinopathy (damage
to the eye’s retina).

Increased circulating GH concentrations are believed
to stimulate local IGF-1 concentrations in non-liver
tissues, for example, in the kidney, blood vessels and
the eye. Researchers believe that suppressing the
circulating GH levels will minimize the harmful effects
on diabetic metabolic aberration and could prevent
long-term diabetic complications.
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“In this context GHR antagonists are interesting
candidates,” says van der Lely. “Experimental data
suggest that GHR blockade, by the use of GHR
antagonists, may present a new concept in the
treatment of diabetic renal complications. Future
studies are warranted to fully characterize the clinical
potential of GHR antagonists as drugs for treatment
of diabetic complications in general.”

The role of GH in a variety of cancers also points to
potential successful treatment by Somavert.

“A series of epidemiological analyses have linked
circulating IGF-I concentrations, or IGF-1/IGFBP-3
ratios, with the risk of developing several different
types of cancer, including prostate, breast and
colon cancer,” explains van der Lely. “With respect
to modulating tumor growth once neoplastic
transformation has occurred, numerous pre-clinical
studies have defined IGF-I as potent growth factor
for dozens of different tumor types.”
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“Patients immediately feel hetter after using
Somavert. The letters have poured in from
patients and their family members lauding
both physical and psychological changes from
using Somavert. It’s very satisfying to make a

difference in their lives.”
— Rick Hawkins, LabNow
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Reports of colonic cancer in patients with
acromegaly have been increasing in frequency.

van der Lely says several experiments have been
performed with Pegvisomant using a variety of colon
cancer models. In one study, Pegvisomant therapy
reduced the volume and weight of xenografted
COLO 205 tumors by 39 percent and 44 percent
respectively as compared to untreated animals.

In a model designed to look at colon cancer

hepatic metastases, Pegvisomant was found to

be an effective therapy and the combination of
Pegvisomant and the commonly used Topoisomerase
1inhibitor, Irinotecan, was found superior to either
therapy alone. The growth of several breast cancer
cell lines, including both estrogen receptor positive
and negative representatives (T-47D, MCF-7 and
MDA-MB-231) has been reported to be reduced by
42-62 percent of that observed in control animals.

“In a nutshell, there is a big indication that Somavert
can successfully treat breast, colon and prostate
cancers because it works in animals,” says Kopchick.

Hawkins says it took eight long and trying years

to get Somavert past the various logistical and
regulatory obstacles and out to acromegaly patients
who so desperately needed it. Beyond improving
lives in this relatively small group, this “orphan drug”
has cleared the way to potentially save millions of
others afflicted with diabetes and cancers. “Somavert
has already been thoroughly tested for safety and
cleared for human use,” says Hawkins.” That could
speed relief to cancer and diabetes patients who
need help now.” @




Arsenic Removal:
Fixing Drinking Water for Millions

Lehigh University
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It certainly seemed like a good idea in the
1970s to improve the health of millions of
people in India and Bangladesh by replacing
their reliance on polluted river waters with
access to small-tube wells. By drawing clean
water from underground aquifers UNICEF,
World Bank and Indian and Bangladeshi
officials hoped to reduce the diarrhea,
dysentery, cholera and hepatitis that were
constants of life in the Gangetic Delta.

And it worked - Bangladesh saw its infant
mortality rate, one of the highest in the
world, cut in half.

But by the 1990s, it was clear there was an
unwelcome trade-off: A fifth of the eight million
wells in place by then were contaminated by arsenic.
Today, says the World Health Organization, tens of
millions of people in Bangladesh and the eastern
Indian state of West Bengal are being poisoned by
drinking water laden with toxic levels of arsenic.

“We’re used to thinking of contaminated water

as a man-made problem but arsenic is a natural
contaminant of groundwater found throughout

the Earth’s crust, including in the United States,”
says Arup K. SenGupta, PhD, a Lehigh University
professor whose career has focused on removing
trace contaminants from water. “In some places
arsenic levels are quite high, and it’'s become a very
serious public health problem.”

Compared to the World Health Organization’s
acceptable standard of 10 parts per billion (ppb) of
arsenic to water, 46 percent of Bangladeshi wells are
above that level and 27 percent are above 50 ppb. It
is, a WHO scientist said in 2000, “the largest mass
poisoning of a population in history.”

“A similar crisis has since emerged in Cambodia,
Laos and Vietnam,” notes Tom Meischeid, Interim
Director of Lehigh University’s Office of Technology

Transfer. “It’s a case in which research in a university
setting can be translated into potential relief for
entire populations.”

SenGupta, P.C. Rossin Professor of Civil and
Environmental Engineering and of Chemical
Engineering at Lehigh, has found a novel way to
impregnate tiny polymeric beads, known as anion
exchange resins, with ferric hydroxide nanoparticles
to create a safe, effective mechanism for separating
arsenic from the water in wells and public water
supplies. The technique is the basis of LayneRTTM,
an advanced filtering medium manufactured by
Northborough, MA-based SolmeteX®, Inc.

Chronic, Long-term Effects

Unlike its “Arsenic and Old Lace” image, arsenic
poisoning doesn’t automatically lead to one’s keeling
over and expiring on the spot. Individuals’ responses
to it can vary - some people do have acute reactions
that include nausea, heart failure and death within a
few hours and some can tolerate large doses without
ill effect. For most, arsenic poisoning is a matter of
chronic, long-term, possibly fatal diseases - including
skin, lung, bladder and kidney cancers. Studies have
linked arsenic to cardiovascular disease and Type Il
diabetes. Hyperkeratosis - blotchy thickenings and
changes in pigmentation of the skin - are common.
It’s an ingestion issue. Arsenic-laden water is safe to
use for bathing and laundry.

“Arsenic is found in drinking water in more than 70
countries, from Argentina to Taiwan, but its presence
varies from region to region and even from well to
well,” SenGupta says. “It’s a severe regional problem
in eastern India, Bangladesh and southeast Asia.”

In the United States, arsenic levels are not as toxic
as in other regions but a 2006 Environmental
Protection Agency tightening of acceptable levels
from 50 ppb to 10 ppb has meant that many areas
are now considered to have excessive levels. That’s
estimated to be the case for more than a third of
wells in Arizona and California.




The Iron Factor

SenGupta’s involvement in arsenic removal began
in the 1990s, when he started collaborating with
staff at the Bengal Engineering College in India on
developing a sustainable well-based system to filter
out the poison. Placed in some 150 villages, the
manually operated pumps used granular activated
alumina to generate arsenic-reduced water.

The devices yield arsenic levels of less than 20

ppb. For their work, SenGupta and his associates
were awarded the 2005 Mondialogo Sustainable
Engineering Award by Daimler-Chrysler and
UNESCO, the 2007 Grainger Silver Prize Award by
the National Academy of Engineering and the 2008
Dhirubhai Ambani Award from the Institution of
Chemical Engineers in the United Kingdom.

In his laboratory at Lehigh, SenGupta focused

on other filtering substances. He saw iron oxide
nanoparticles as an excellent medium for arsenic
separation - but one that clumps and clogs the filter
column when water is run through it. He thought it
should be possible to disperse ferric oxide through a
substrate base to achieve a stable structure.

The Massachusetts-based SolmeteX, Inc., had been
focused on remediation of arsenic in industrial
wastes when the EPA announced plans in 2001 to
lower the acceptable levels for drinking water in

the United States as of 2006, notes SolmeteX CEO
Owen Boyd. The company began looking - with little
success - for a technology that would do that when,
in 2003, Boyd and his team came across accounts of
SenGupta’s work.

“We talked to him on the phone,” he says. “We drove
down to Lehigh that afternoon. And we signed an
agreement not long afterwards.”

SenGupta worked with doctoral candidate Luis
Cumbral at Lehigh for several years before they
found a way to place a hybrid ion exchanger
(“"HAIX”) in columns of tiny polymeric ion-exchange
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beads that could be irreversibly impregnated with
hydrated iron oxide nanoparticles.

The LayneRT™ Factor

In 2007, SenGupta and Cumbral received a U.S.
patent for their invention, a HAIX dubbed ArsenXnp
and produced by SolmeteX. After SolmeteX was
acquired by Layne Christensen Company some 18
months later, the technology was further modified
and commercialized as LayneRTTM,, a substance
offering enhanced performance economically and
safely.

“The beauty of Arup’s approach,” Boyd says, “is that
by embedding iron oxide into a polymeric structure,
he’s created a very durable product that lasts a long
time and generates very little waste. They’re both
positively charged and should repel each other. He
figured out how to get a positively charged iron
oxide solution onto a positively charge polymer.”

Certified by the EPA in early 2009, LayneRT offers a 99
capability for reducing arsenic levels to the U.S. and

WHO standards of 10 ppb. By mid-2009, it had been

installed in 30 to 40 systems throughout the United

States, the largest a 1,500 gallons/minute application

in Arizona serving about 4,000 homes.

“We’re working with companies in India to try to get
products made in that country for use there,” Boyd
says. “It’s not feasible to simply install and maintain
these systems from here. It’s essential that the
materials and services be available locally.”

The newest hot spot in the arsenic crisis is
Cambodia, Laos and Vietnam, notes Yatin Karpe,
Ph.D., Associate Director in Lehigh’s Office of
Technology Transfer. Working with the Technology
Office, in early 2009 SenGupta received a grant from
the National Collegiate Inventors and Innovators
Alliance to install sustainable arsenic removal
systems in Cambodia.
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“He’s collaborating with the Institute of Technology
of Cambodia to develop arsenic-selective
adsorbents, emphasizing indigenous materials
available locally,” Karpe says.

SenGupta notes that he and his team spent more
than a year developing two grams of HAIX material
in the early 2000s, then refined and upscaled the
process. Today, there are more than one million
pounds in use or available. He believes that the
HAIX technology has the potential for applications
to separate other heavy metals. He also notes that
other companies have started manufacturing similar
materials.

“That’s not necessarily good for business,” he says,
“but it’s good to see that science is following up
on this.”@




Technology Transfer is about more than transferring innovations to
local communities. In some cases it is about improving lives of
people who live nowhere near the university where the innovation
first originated.

The 2009 Better World Report celebrates real world examples of
technologies that directly impact the health and well being of
people everywhere. Here are a few examples of the innovations
profiled in this book:

+HE

* A program equips health care workers in developing nations

with the skills they need to improve quality of care for the iv
communities they serve . .

A group of scientists find a creative yet simple way to make
life safer for refugee women.

*  Groundbreaking HIV medication that is available in developing
nations as quality, low cost generics.

* A small nonprofit company with a focus on serving the
developing world first

* A truly green biofuel that spares the environment while
preserving the global food supply

e An “orphan drug” that truly serves the underserved

A university that developed global access principles—guidelines
for how the university provides global access to its technologies

Read more about the diversity of academic innovation and the world
of technology transfer at www.betterworldproject.net.
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