Splicing
Fusing
Adapting
Interfacing
Combining

These are connective bywords of the

biosciences,

Add to that lexicon another word that
embodies the direction ol bioscience in

Colorado: convergence

Increasingly, prolessionals and
organizations with varied expertise are
coming together to spark new products
from a variety of technological
combinations. For example, photonics-
medical devices, nanotech-photonics, I'T-
biotech, and alternative energy-biotech,

Proactively bringing together the state’s
leaders in these disciplines is one of the
central strategies ol the state’s action plan

to grow Colorados bioscience cluster,

While several academic and industry
groups are committed to creating
collegial, interdisciplinary relationships.
the official responsibility for weaving

together the statewide efforts of
seemingly disparate bioscience players
falls chiefly to Christine Shapard. She is
the director of the state’s Biosciences &

Emerging Technologies Initiative, part of

the Office of Ecornomic Development
and International Trade (OEDIT).

“Convergence is happening faster in
the bioscience ficld, even faster than

we thought it would.” she says. “We

are focusing on it, taking advantage of

Colorado’s unique technology assets

to move ourselves ahead ol the pack.”

That focus is embodied on a single floor
of the same downtown Denver office
building where her office is

headquartered, The brainchild of OEDIT

Director Brian Vogt, it is called the
Advance Colorado Center. In
partnership with the University of
Colorado at Denver and Health Sciences
Center, it brings together non-prolit
associations and industry support

programs under one rool.
Shapard says it is indicative of the states
resolve that the new center became a

reality only five months after the idea

Above left: Dr. Mervyn Jacobson,
President/CEQ, XY Inc

Above right: Dr. Richard Casey, founder
Chie[ Scientific Officer, RMC Biosciences.

Left: Chris Shapard, Director of Colorad

Biosciences and Emerging Technologies
Initiative

was lirst conceived. She sees this new
office suite — opened in 2004 —as an

important catalyst for convergence

The Colorade BioScience Association
became the first official tenant. Since
then, several other organizations with a
stake in biosciences have moved in,
including CTEK Venture Centers, the
Colorado Software and Internet
Association, the Colorado Environmental
Business Alliance/P3, the Colorado Film
Commission and the Colorado Alliance
for Microenterprise Initiatives. The
Colorado Nanotech Initiative is set Lo
move in by mid-2005, as is the Colorado

Manulacturers Association.

By bringing together associations
representing various technological
disciplines, the center leverages their
membership bases, networks of contacts
and intellectual capital. The center also
promotes dialogue between association
leaders, whether it is a casual
conversation in the centers colfee room
or more formal interactions such as trade

missions and mdustry conferences

Shapard says the relatively compact size

of the bioscience industry in Colorado
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“Call Me Madam,"” the first filly in the world to have ber sex predetermined,

chases afier her mother. Photo courtesy of XY Ine.

helps engender convergence. "Clusters provides sex selection technologies to
form easily here. People tend to hear about  the U.S. and international dairy and
each other and lorge their own alliances.”  livestock industries, among others. To
do so, it employs a flow cytometer to

An interesting example of bioscience B ;
sort "X" and “Y" chromosome-bearing

convergence 1s the linkup of agricultura :
: sperm populations to help achieve
animal biology, genetics, fluidics, optics
il - : desired sex-selected outcomes in
and photonics, XY Inc, in Fort Collins

A D O

artificial insemination with at least a 90

percent accuracy rate

In this case, XY's genetics expertise
converged with two other entities, the
bovine and equine breeding research
group at Colorado State University {CSU)
Animal Reproduction and Biotechnology
Laboratory, and Cytomation, a medical
technology firm manufacturing llow

cytometers that rely heavily on photonics.

Dr. Mervyn Jacobson, XYs president and
CEO, and the CSU Research Foundation
remain two of the major shareholders of
the privately held XY Inc. Dr. Jacobson
also was chairman and an early investor
in Cytomation, a company that developed
hardware and software 10 speed up the
flow cytometry process over the existing
state ol the art. His ownership ended in
2001 when Cytomation merged with
Danish-owned Dako 1o become

DakoCytomation
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XY Ine. CEO Mervyn Jacobson (seated) with Maurice Rosenstein and Juan Moreno, partner-owners of Inguran,

XY Ine. s first commercial licensee in the United States. Photo courtesy of XY Inc.

DakoCytomations MoFlo SX [low cytometer (high-speed cell
sorter), employed by XY, utilizes photonics technology to
excite fluorescent dye in each sperm, then assemble and locus
the fluorescent pulses on a detector that converts light into
electrical sivnals; the signals are subsequently translormed into
digital information and conveyed to a computer that controls
the sorting process. XY Inc.s early successes include, in 1998

the worlds first sex-selected foal and, the [ollowing year, the

warld's first sex-selected call, using [rozen sexed sperm and

artihicial msemination

Rellecting on the convergence phenomenon, DakoCytomation
Vice President of Flow Cytometry, Ulrik Cordes, notes that
[ow eytometry itsell is the result of convergence ol the

moltivations and interests

of physicists, biochemists and

biologists. He feels the XY example is the perlect illustration

ol diverse disciplines coming together serendipitously to

create a new bioscience solution

“We developed our flow cytometers chiefly to deal with cancer
cells,” says Cordes, a biochemist by training. The idea ol using
the equipment as a workhorse to sort X’s and Y's never entered
into the equation as the \.(‘IN]‘JH\'.\ [low cytometers \_'\.\1.'\".’\.'

“The only common denominator between what we designed

our products for and what XY does is cells, Thats all.” But such
re-purposing is a distinguishing characteristic ol convergence,
and he points out that the Jet Propulsion Laboratory has

expressed an interest in someday using his companys products

to learn more about life on Mars

After the cells are sorted, diagnostic data 1s the bottom line
for DakoCytomation. Thus, IT plays an integral role in the
company’s products and success, just as it does for many ol
the state’s bioscience companies. In Colorado, the 11
companies involved in supporting the bioscience field range
from sales and support offices of mternationally prominent
names such as IBM Lile Sciences Lo startups working hard 1o

make a name for themselves

lake, for example, another Fort Collins company, RMC

Biosciences, lts name reflects its market niche, providing

computer ;||\|x_‘Ll \E\'I_[l_' ‘|p\.|\\|[1_ services for the biopharmaceutical
& 5

industry.

Convergence, in a sense, is RMC’s business. According 1o
the company’s founder and Chief Scientific Officer, Dr. Richard
Casey, “We are at the intersection of 1T, bioinformatics and

computational resources to serve the biopharma industry.”

Colorado biopharms that are not large enough to afford

computational modeling and bioinformatics capabilities turn

to RMC. Although the company has just three employees,
RMCs know-how, computational resources and molecular

modeling capabilities allow smaller com

anies Lo tap into
immense databases. RMC helps small hiopharms screen out
thousands of drug experiment options that prove to have little
chance of becoming drug candidates, thus obviating the need
to proceed to what would otherwise be unnecessary, costly and

time-consuming in vitro and in vivo tests



Another “small subject” generating growing intere

nanotechnology, the manipulation ol matter at the molecular

and atomic level to create new products. (A nanometer is

about one-hundred thousandth the width of a human hai

Experts expect nanotech to play an increasingly prominent

role in bioscience convergence in Colorado

The state currently ranks third among all 50 states in nanotech

potential according to a study released earlier this year by Lux

Research. This was attributed to a favorable business climate
and the presence ol university and [ederal labs in the Denver

and Boulder area.

Dr. Louis Hornyak, one of the founders of the Colorado

Nanotech Initiative, says that while nanotechnology is applied

to many fields, Colorados hioscience enterprises stand to b

nehit

significantly from the states budding nanotech community

Nanotech will enable the biosciences in many ways. Alter
all, bioscience is about Mother Nature, and Mother Nature
is the ultimate nanotechnologist. At the atomic and
molecular level, you don't have functionality. The nano level is
where combinations ol atoms and molecules occur,” he says

enabling functionality

Hornyak believes Colorado’s medical device industry will soon

leverage nanotechnology’s key functional advantages of speed

surface in

ol

inherent property stability. *Nanotech is
perty ;

where things happen extremely quick

a tremendous amount of surface area

lv different,

addressed on a nanoscale level exhibits signilic
more stable properties, opening up a world of scientific and

manulacturing possibilities. “This will revolutionize bioscience

Some companies are ahead of the nanotech curve

Metafluidics, in Golden, brings together bio and nano in its

cell sorting technology, which combines microfluidic flows and

optical traps to create lab chips lor microbiological research

Zettacore, located in Denver, is the states premier user ol

nanotechnology  Zettacore develops molecular memory

technology and products for semi-conductors. It uses molecules
to store data on semi-conductor devices, Molecular properties

remain

le at the nano level, permitting very small scaling

Another example of nanotech’s impact 1s ALIO Industries ol

Wheat Ri

I'he company designs and builds precision
equipment lor nano precision applications, including biomecdical
applications. The company’s stage devices control motion on

micro and nano scales. 1ts three-axis and six-axis robots are

enabling advances in fiber optics alignment an

1D-MICTOn
aulomation Hwll\}l 1€ !iHl!l\I"_ll\ opens new .1;\|5.|:r|||]:|\._-\ lor

medical device mnovation
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(‘! COMMUNITY COLLEGE
Q "AURORA

Providing The Biotechnology Industry With
A Skilled Workforce.

The Community College of
Aurora’s Biotechnolc

prepares students to be at the

v Program

forefront of scientific discovery

In our state-of-the-art laboratories,
l!ll||/[\l=' a unigue hands-on
curriculum, we train students in
the bench skills they need to be
productive members of your team

With Metropolitan State College
of Denver, our four-vear university
partner, we can provide you with
highly skilled technicians educated
from the certificate level to the

bachelor of science level

Community College of Aurora
0235 E. 10th Drive, Denver, CO 80230

Martha Jackson-Carter 303-340-7120
Todd Bergren 303-340-7149
www.ccaurora.cdu
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Laser technology ligures prominently in convergence. Dr. Silvia
Mioc heads the Colorado Photonics Industry Association, a
group promoting the role of photonics in convergence, The
70-member association hosts events focusing on biopharm,
nanotechnology and homeland security, and maintains close
contact with the Colorado BioScience Association and the

Colorado Nanotech Initiative

“Photonics 1s both an industry and a technology,” Mioc says
[t serves many dillerent industries, including the biosciences
Because photonics is non-invasive and portable, it has many
hivapplications.” She notes, for example, photonics is
fundamental to the field of oximetry, which uses light to

analyze and determine hemoglobin oxygen levels,

Nanotech and photonics
converge al Spectranetics
in Colorado Springs. The
company’s technology
features an excimer laser
system for minimally
invasive cardiovasculax
procedures. Laser catheters
are used to adapt to
circumstances where the
goal is to ameliorate

blood flow

[o promote the application
of photonics. among other
technologies, the state set
up the non-prolit Colorado
Advanced Technology
Center to rent photonics
equipment to bioscience and other technology companies.
Currently housed in Longmont, plans are underway to move
the center to the University of Colorado - Denver and Health

Sciences Center

Emblematic of the trend toward convergence, the Health
Sciences Center 1sell 1s moving to the new Fitzsimons campus
in Aurora. "Fitz,” as it is known, is a bioscience park where
medical academicians, students and researchers can join with
hospitals, clinics and nascent biotech, pharma and medical
device companies Lo bring a wide, new spectrum of bioscience

discoveries to light

[n Coloradoe, convergence i1s more than just a byword, it is an
attitude. Every day, at every level, it is helping the industry

evolve in exciting new directions
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RNL Design www.RNLdesign.com
1515 Arapahoe St. Tower 3, Ste 700 Denver, CO 80202
(303) 295-1717  Philip Macey, AIA  www.techdesigngroup.net
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“WE'RE JUST A
PHONE CALL AWAY.”

“You put a lot of energy into making your business

succeed. And we're here as a partner and a resource
to help you reach your goals. That's why we offer
economic development and energy management
services, as well as reliable, safe energy at competi-
tive rates. Your success is our success. For more

information, call us at 303-671-3901." Xeel Energy.

You get all of vier energy.

Tom, Community Service Manager

(:) XcelEnergy~

scelenetgy.corm ©200% Xeal Energy I




