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On its hopeful way to FDA approval, a
drug is poked and prodded, weighed
and measured. Every move it makes is
analyzed and then reanalyzed. The pro-
cess is tricky, time-consuming and
daunting. But at UK’s Center for Phar-
maceutical Science and Technology
(CPST), this process is streamlined in
the manner of one-stop shopping.

“We’re a full-service facility,” says
Mike Jay, director of the center and a
professor in UK’s College of Pharmacy.
“We can work with someone from the
idea stage all the way through Phase I
and early Phase II manufacturing of the
drug for clinical trials, and we can do
all of this right here in the College of
Pharmacy building.” Phase I testing in-
volves giving a drug to a small number
of people to see what dose is safe; Phase
II testing entails giving a larger number
of participants the appropriate dose
over a longer period of time to see if the
drug is working and whether it has any
long-term side effects.

The CPST, which opened its doors in
1986, has formulated drugs into inject-
able liquids, freeze-dried products, tab-
lets and capsules, dermatological
products, and produced up to 5,000
units at a time. UK is one of two univer-
sity-based, FDA-registered pharmaceu-
tical manufacturing centers with the
unique ability to freeze-dry products.
To date, the CPST, which utilizes strict,
current Good Manufacturing Practices,
has completed over 200 contract
projects.

“We target four classes of clients:
university researchers, biotech compa-
nies, pharmaceutical companies that
gross $25 million to $250 million a year,
and the NIH,” says Frank Manella, man-
aging director of the center. He adds
that the center has increased client bill-
ings from $200,000 in 1996 to $1.5 mil-
lion last year. “We’ve been on a pretty
solid growth curve, thanks to the lead-
ership of Dr. Jay and the College of

Pharmacy’s solid support. We plan to
take it even higher—to $10 million plus
by 2007.”

Manella, who was hired in Novem-
ber of last year, is a “wonderful, new
addition” to the center, Jay says.

Manella started out 30 years ago as a
bench research chemist, working on
new semi-synthetic penicillins. He even-
tually ended up heading Pfizer’s world-
wide sterile penicillin packaging and
freeze-drying operation in Terre Haute,
Indiana.

“I got involved in new business de-
velopment along the way and traveled
extensively in the U.S., Japan and Eu-
rope looking for new pharmaceutical
compounds to license, develop, and
finally—after FDA approval—market to
physicians and pharmacists,” Manella
says. “This is much the same thing the
CPST does for its current clients.” He
says he wanted to come to UK because
of the ambience of a university set-
ting—the camaraderie, curiosity and
stimulation he saw here when he
worked last year with the College of
Pharmacy as a consultant.

The CPST will be growing soon, and
moving. “We’ll be moving to UK’s
Coldstream Research Campus [near the
crossroads of I-75 and I-64, six miles
from the Lexington campus] next year
and plan to open our doors early in
2005,” Manella says. “We’re hoping that
our presence there will also entice the
building of commercial manufacturing
facilities alongside us. That way entre-
preneurs could easily segue from Phase
II to Phase III clinical manufacturing
and then scale up for commercial quan-
tities.”

“We’ll retain the current facility here
in the College of Pharmacy building,
too.” Jay says. “What will happen is the
manufacturing of sterile products will
be done at Coldstream, and the manu-
facturing of non-sterile products will
continue here on campus.”

Manella mentions an-
other tangible benefit of
the CPST expansion.
“Historically, way too
many of the top College
of Pharmacy graduates
leave Kentucky. I’d love
to see some of this brain
drain stop.”

The center will pro-
vide the opportunity for
UK graduates and oth-
ers to put their skills to
work right here at home.
“We hope to add more
than 40 people to the
center in the next 12 to
18 months,” he says,
“and if things go accord-
ing to plan we could be
up to around 100 people
at Coldstream doing a
three-shift operation by
2007.”
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says with a hint of a smile. “A surfactant
is a surface-active agent—hand soap is
a good example. In our case, it’s some-
thing that will align at the interface
between oil and water.”

The surfactant they add to their mix,
he explains, has an oil-friendly part that
extends into the droplet and a water-
friendly part that lies on the surface of
the droplet, virtually surrounding it. The
surfactant serves as a kind of mediator.
It’s what permits, in large part, the un-
likely marriage of water and oil. The
purpose of the surfactant is to stabilize
the oil droplet, to keep it well sus-
pended.

“These microemulsions are stable,”
Mumper says. “They won’t separate over
time, like oil and vinegar will, for ex-
ample, and this stability is exactly what
we want.” He adds that he and Jay have
carefully chosen an oil that is a liquid at
slightly elevated temperatures (120º F
or so), but at room temperature is a
solid. “When we cool the mixture back
to room temperature, the droplets trans-
form into tiny, solid particles. [Sub-
stances that can change form are fairly
common—think of water and ice.] They
have the drug inside them, and they’re
still coated with the surfactant.”

The researchers’ nanoparticle tinker-
ing doesn’t stop here. “By using ‘recog-
nition molecules’ attached to the
surface of the particles, we can direct
them to specific parts of the body, say,
a receptor on a tumor,” Jay explains.
Nanoparticles can be easily injected or
can be dried and incorporated into a
tablet, he explains. “The particles head
for the cancer cell and bind to a recep-
tor. What we hope will happen then is
that the cancer cell will engulf the par-
ticle and, in doing so, engulf the drug
that will leach out into the cell.”

A Magic Bullet
“People might wonder, ‘Why nanotech-
nology? Why nanoparticles?’” Mumper
says. “Well, there’s one primary reason.
To be effective, more and more drug
therapeutics have to be delivered to
specific cells, tumor cells in the brain
or in the liver, for example. And of
course these cells have to be able to
recognize and take up the material.”

Nanoparticles are so small, Mumper
says, that cells can easily take them
in—the typical cell is around 8,000 na-
nometers. “It’s kind of like a magic bul-
let. It’s a way to target specific nefarious
cells without damaging healthy cells in
the same neighborhood.”

And Mumper gives another reason
why these miniscule warriors are so
effective—they can circulate in the
body for a relatively long time without
being removed by macrophages and
other cellular police.

“Basically, the bigger the particle—
the more noticeable a foreign body
is—the more attention it attracts,” he
says. “So nanoparticles can move
around undetected for a long time.”

Another important thing about their
process, says Jay, is that it’s inexpen-
sive. Instead of using pricey fluidizers,
homogenizers and other equipment
that can be used to make new pharma-
ceutical products, the researchers sim-
ply let nature take its course.

“We literally throw the materials in—
a mix of oil, water, surfactant, and the
drug—and gently mix them together,”
Jay says, adding that the materials they
use to make nanoparticles are all FDA-
approved for use in humans. He and
Mumper have patented this method of
making nanoparticles, one of six pat-
ents they hold jointly in the field of drug
delivery.

A Special Collaboration
“As a junior chemistry major at UK in
’86, I needed to do independent re-
search as part of my coursework,”
Mumper recalls. “I could have done it
in the chemistry department, like most
chem majors do, but a friend of mine in
the College of Pharmacy convinced me
to go work there. I did, and Mike be-
came my mentor.” Mumper adds, with
a smile, that Jay was good enough to
allow him to make mistakes “all on my
own, which accelerated my learning
curve.”

Jay was Mumper’s graduate student
advisor from 1988 to 1991, and around
that time they co-authored six papers.
“Russ was a very capable student and a
solid researcher from the beginning,”
Jay says. “One of the first things you
learn as a faculty member working with
graduate students is that the goal is to
make them better than you. I’ve defi-
nitely met that goal with Russ.”

Over the years they stayed in touch,
keeping each other up to date on their
research, while Mumper was working
in industry with Burroughs Wellcome
and, later, GeneMedicine in Texas. Then
in 1999 Mumper returned to UK as one
of the first new faculty members hired
through the Research Challenge Trust
Fund (RCTF) initiative, commonly
known as Bucks for Brains.

“In ’99 the company I was working for
was sold, so this was a good time to look
around,” Mumper explains. With “sub-
stantial help” from Bob Blouin, former
associate dean of research and gradu-
ate studies in pharmaceutical sciences,
Mumper was offered the job of assistant
director of the Center for Pharmaceuti-
cal Sciences and also a tenure-track
position in the College of Pharmacy as
RCTF faculty.

“Kentucky-based businesses like NanoMed can help keep some

of our top graduates from leaving Kentucky.”

—Russ Mumper
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“This was an ideal position for me,”
Mumper says. “I knew I’d be able to do
research on drug-delivery systems and
teach, but also, as assistant director of
the center, do a lot of product develop-
ment, which is exactly what I’d been
doing in industry.”

When Mumper came back to UK,
Jay’s lab was working on water and
fluorocarbon microemulsions for drug
delivery to the lung, and Mumper had
recently been working, in industry, on
ways to make small particles.

“So Mike and I started talking about
this, and I said, ‘Have you ever tried
making a particle in those
microemulsions?’ Mike said no. ‘What
if we took your fluorocarbon micro-
emulsion and tried to make particles
within the individual droplets?’ We did
some experiments and it worked.”
Mumper says this integration of their
research backgrounds and experience
is typical of how they collaborate.

The Business of Research
Among their discussions after Mumper’s
return to UK was the idea that they
should think about forming a company
together sometime down the line, an
enterprise that would get them into the
drug-delivery business.

“We started submitting invention dis-
closures related to our work with
microemulsions and nanoparticles, and
thought we might form a company in
four or five years to license these intel-
lectual properties,” Mumper says. “But
then after about a year and a half we
decided, why wait.”

“Our work was coming along well,
and we’d been watching new develop-
ments, reading the literature closely. So
we decided that if we waited, we could

The nanoparticles that Jay and Mumper
design—under an electron microscope
they look like a cluster of marbles—are
engineered to contain a cancer-killing
drug and to seek out a particular cell in
the body. After the particle reaches its
target and is welcomed in, the drug is
released into the cell, killing it.

get scooped,” Jay says. The result of this
forging ahead was the birth in 2000 of
NanoMed Pharmaceuticals Inc. Co-
founders Jay and Mumper were joined
in 2001 by Stephen Benoit as the
company’s CEO.

“Russ and I went to a venture fair in
Kalamazoo, Michigan, and made our
presentation about the nanoparticle
work we were doing,” Jay explains. “Af-
terwards, Stephen came up to us and
said he liked what he’d heard. He told
us about his background, which is very
impressive, and then he said, ‘How
would you guys like a CEO?’ It was a
very serendipitous meeting.” Benoit,
who holds an MBA in finance, brings to
this venture over 20 years’ experience
in biotechnology, disease-manage-
ment, pharmaceuticals, and finance
services industries.

Jay explains that NanoMed is focus-
ing on translating their research into
the marketplace, and despite the eco-
nomic downturn in the United States in
the last couple of years, market oppor-

tunity is good, he says. “The global
market for advanced drug-delivery sys-
tems was more than $16 billion in 2000
and is estimated to grow to more than
$27 billion in the next five years.”

“Resources are NanoMed’s biggest
challenge, no doubt,” says Mumper.
“Our labs continue to do well, and we’d
like to commercialize this technology
for biomedical applications, but you
need money to perform the safety-tox-
icity studies in animals and do early
clinical trials.”

The general rule for product develop-
ment, Jay adds, is that each product
costs about a million dollars to get into
clinical trials. “Then the weeding pro-
cess starts,” he says. “Of every 250 drugs
that enter clinical trials, only one will
get approved by the FDA. So drug com-
panies and investors sink a lot of money
into the process in hopes of the big
score. People should understand that
this is why drugs are so expensive. It’s
not because the companies are over-
paying the scientists,” he laughs.

But Mumper is undaunted by these
challenging stats.

“A primary reason I came to UK,”
Mumper says, “is because I was ready to
make a long-term investment in this
research and translate it to market. It’s
also an investment in our state. Ken-
tucky-based businesses like NanoMed
can help keep some of our top gradu-
ates from leaving Kentucky.”

“My greatest hope,” says Jay, “is that
some of our technology will make it to
commercial products. In 15 years I’d
like to be able to look back and say,
‘Not only was it a great ride, but what we
discovered and developed is being used
to help people in measurable ways.’”�


