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Abundant fresh water is one of
Canada’s most treasured natural
resources. Interdisciplinary teams
involved in the Canadian Water
Network are helping ensure our
drinking water remains safe to
drink. PAGE N6
TINY TESTING MACHINES,
BIG MARKET
A company born from a McGill
University-based research initiative has proved that efficiently
pooled intellectual and capital
resources – and patience – can
generate big results. PAGE N6
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OPTICAL LASERS
Canadian researchers are at the
forefront of new optical technology making waves in industrial
applications from surgery to telecom. PAGE N8
EXPANDING HORIZONS OF
SPATIAL DATA
Geomatics technology is traditionally used in map making. Research
has extended its uses to medicine,
urban planning and commerce
and more. PAGE N8
READ UP
The number of Canadians who
have poor language and literacy
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to tackle this issue by improving
children’s language and literacy
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Since 1989, Canada’s Networks of Centres of Excellence (NCE) has operated with
quiet persistence, providing a platform that unites Canada’s corporate, academic
powers auto
and public sectors in focused scientific collaboration. With innovation running
sector innovation
high on Canada’s agenda, NCE’s prominence is emerging, showing the world how
BY LAWSON HUNTER
a virtual network can deliver very real results.
hat will the automobile of

AUTO21
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years, drawing together a diverse,
multi-disciplinary team of scientists
from 41 Canadian and foreign universities.
Working throughout the High
Arctic, Eastern Arctic and Hudson
Bay regions, a key aspect of the
project will be to help formulate

the 21st century look
like? How can Canada
enhance the global competitiveness
of its automobile sector? How can
we reduce anti-social driving behaviour? Finding answers to these and
other auto sector-related questions is
the business of AUTO21, the largest
of Canada’s Networks of Centres of
Excellence (NCE). In just two years,
AUTO21 has helped advance Canadian automotive technology innovation and broaden the understanding
of automotive issues that range from
emissions reduction to safety and
more.
Peter Frise, professor of Mechanical Design at the University of
Windsor, is the program leader and
chief executive officer for AUTO21.
He describes AUTO21 as a significant industry-academic partnership
involving a wide range of partners
who apply their expertise to broad
issues.
“The network is industry-driven
and involves an interesting grouping of experts who normally wouldn’t get together (on research projects),” explained Dr. Frise. Disciplines ranging from social sciences,
humanities and health sciences to
engineering and other fields of
study are represented.
Among its initiatives, AUTO21
researchers have spearheaded the
development of new technologies to
make vehicles safer and more environmentally friendly. For example,
a research team that includes pediatric orthopedic specialists at the
Hospital for Sick Children in Toronto is working with engineers to use
computer simulations to design better restraint systems for children. In
another study, materials researchers
are focusing on making cars lighter,
and with increased bio-mass composition to facilitate recycling at the
end of a vehicle’s useful life.
AUTO21’s powertrains research
is helping keep Canada at the forefront of hydrogen technology development and implementation. It is
also exploring ways to further
reduce emissions and enhance the
efficiencies of today’s internal combustion engines.
Formed in 2001 with an initial
federal government investment of
$23 million, AUTO21 has since
attracted more than $11 million
from its industrial and institutional

See ArcticNet N6

See AUTO21 N7

BY RANDALL ANTHONY MANG

FORESTS FOREVER
Sustainable forest management
requires the understanding of
complex issues that span ecological, socio-economic and technical
concerns. The SFM Network is
finding answers. PAGE N5
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NCE delivers results.
A year in review

art of a federal effort to make
Canada one of the most
advanced knowledge-based
economies in the world, NCE’s 21
research networks muster and apply
intellectual and financial resources
from across the nation and focus
them on issues critical to Canadian
industry and society. The program
supports training as well as technology development in an array of
fields ranging from health sciences
and literacy to climate change,
forestry, advanced manufacturing
and more.
“NCE has demonstrated that it is
possible to mobilize our country's
best researchers in universities, hospitals and companies to investigate
areas of science important to Canadians,” said Thomas Brzustowski,
chair of the NCE Steering Committee. “At its heart, NCE connects people, bridging geographical distances
and intellectual disciplines, strengthening our national fabric in a profound way.”
Last year, the NCE supported
1,613 researchers in 68 universities.
The Networks’ partners included
624 companies, 184 provincial and
federal government departments
and 232 agencies from Canada, as
well as 298 international organizations. These partners contribute not
only talent, but over the past three
years alone have generated $241.6
million in funding and in-kind support, more than doubling NCE’s
budget of $232.2 million over the
same period.
Dr. Brzustowski says that over
the past three years, “NCE created
31 spin-off companies, filed 346
patents and obtained 163 licences.”
In addition, the program helped
advance training for almost 6,000
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PHOTOS COURTESY (CLOCKWISE FROM LEFT) CANADIAN GENETIC DISEASES NETWORK, CANADIAN WATER NETWORK,
CENTER FOR OPTICS, PHOTONICS AND LASERS

Last year, the NCE supported 1,613 researchers in 68 universities, connecting respected scientists
such as Dr. Michael Hayden (left) of the Canadian Genetics Diseases Network with others across the
country. NCE researchers tackle issues ranging from disease to child development and push the
boundaries of high-tech innovation.
highly qualified professionals,
including researchers, PhDs, graduate students, technicians and others.
Jayson Myers, chief economist
with Canadian Manufacturers and
Exporters (CME) says that NCE’s
support for education is key. “Highly skilled people bring immediate
benefit to the economy. People who
can think creatively and turn knowledge into wealth are what innovation is all about.”
Marc LePage, vice president of

Genome Canada, an organization
that invests in genomics research,
notes that networking sounds easy,
but it’s not. “Before the NCEs started
in ’89, there was very little interface
between industry and academics.
We’ve become much more sophisticated,” he said. “Now, the most published and acclaimed scientists often
are those who have learned how to
work in an academic setting, but in
co-operation with industry.”
He cites the example set by

Canadian university researcher
Michael Smith and his colleague
Kari Mullis, an American corporate
researcher, who together created a
tool for genetics research that in
1993 earned them a Nobel Prize.
Mr. LePage believes that commercial success is fundamental. “If
you develop a tremendous piece of
(health) science without an application, and it isn’t used in a health-care

See Networks N3

ArcticNet: confronting uncertainty at the top of the world
BY CHRISTOPHER POLLON
ver the next four years, a
new Canadian-led research
network will draw together
145 of the world’s foremost authorities in the natural, social and medical sciences to ponder one of the
planet’s most pressing unknowns:
how will climate change affect life

O

in the Canadian Arctic?
“We need to think of the Arctic
as a canary in the mine-shaft,” said
Louis Fortier, scientific director of
the Laval University-based ArcticNet. “It’s important that we understand what will happen here,
because the rate of changes in the
Arctic will tell us when and to what
extent southern Canada and the

entire northern hemisphere will be
impacted.”
Through the Networks of Centres of Excellence (NCE) program,
the Canadian government will
invest $25.7 million (matched by
the cash and in-kind contributions
from northern industries and federal departments such as Fisheries
and Oceans) over the next four

Expert Commentaries
TACKLING DISEASE
The threat of infectious diseases
continues to loom in North America and around the world, writes
DR. LORIN CHARLTON. In the
face of this threat, Canada must
increase its capabilities to rapidly
detect, contain and treat these diseases. PAGE N2
GLOBAL NETWORKING
DR. MARTHA PIPER, president
of UBC says it is time to take the
NCE model global and link Canada’s networks with the best centres
of excellence in the world.
PAGE N3
MEETING THE INNOVATION
CHALLENGE
A number of best-in-class organizations are poised to help boost
Canadian innovation. But Canada
needs a framework for their ongoing strategic assessment and support, writes BRIAN BARGE,
president of Canadian Microelectronics Corporation. PAGE N5

Commercial spin-offs turn
research into products

Study probes use of
stem cells to reverse
damage of stroke

BY GRANT WING

BY CATHY CAMPBELL

anada’s Networks of Centres
of Excellence (NCE) is harnessing the expertise of our
nation’s top researchers to strengthen Canada’s economy and improve
our quality of life by fostering the
transfer of advanced technology to
Canadian industry.
The NCE, which works with
close to 1,000 companies in Canada
and abroad, produces valuable commercial ideas in the form of thousands of research publications it produces each year. Last year, NCE
produced 3,075 research publications, which led to 80 patents filed
and 35 patents issued as well as 17
licences granted and 21 licences
under negotiation over that period.
Innovations commercialized
through NCE projects are seen in
virtually all economic sectors, from
health and automotive industries to

C

mining and forestry.
Research sponsored by the
NCE’s Mechanical Wood-Pulps
Network is helping Irving Paper in
Saint John, New Brunswick, reduce
the cost of bleaching wood pulp for
newsprint.
These processes, developed by
Dr. Yonghao Ni of the University of
New Brunswick, are giving Irving
Paper a competitive edge by
enabling the mill to reduce costs
associated with hydrogen peroxide
used to make paper bright.
George Court, senior process
engineer at Irving Paper, credits Dr.
Ni for securing NCE support, and
describes the considerable in-kind
investments that Irving Paper also
made in the technology. “We offer
support in terms of installing the
piping and changing the controls on
mill scale [and] providing people to
do the testing to make sure the trials
go smoothly,” said Mr. Court.

The research has been successful. Mr. Court said Irving Paper has
reduced its costs of peroxide bleaching about 130,000 tonnes of pulp a
year by nearly 30 per cent as a result
of the process improvements.
Mr. Court is enthusiastic about
Irving Paper’s collaboration with the
NCE and the advances they have
made together. “Without Dr. Ni and
the Mechanical Wood-Pulps Network support and involvement, we
probably wouldn’t have made those
process changes,” he acknowledges.
“Dr. Ni brought us a very interesting
technology. Our willingness to give
it a try on a mill scale reaped us a lot
of benefits.”
NCE-sponsored research not
only supports existing businesses
such as Irving Paper, but has also
resulted in the creation of over one
hundred spin-off companies.

See Spin-offs N5

hen neurologists ask
stroke patients to score
their quality of life on a
scale of zero to five, many pick a
number less than zero.
“One of the most devastating illnesses we see is stroke,” said Dr.
Antoine Hakim, chief executive
officer and scientific director of the
Canadian Stroke Network and chair
of Neurology in the Department of
Medicine at the University of
Ottawa.
This year, about 50,000 people
in Canada will suffer a stroke. Of
the 80 per cent who survive, many
will be left with the lingering consequences of a brain attack, such as
impairment of their ability to walk,
talk or live independently.
Now, researchers from two of
Canada’s top research networks –
both of which are based at the Uni-
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versity of Ottawa – are coming
together to test whether stem cells
taken from the adult patient could
help rejuvenate stroke-damaged
brains.
The Adult Stem Cells to Repair
Stroke project is an unprecedented
nationwide collaboration involving
25 scientists from the Canadian
Stroke Network and the Stem Cell
Network, two of Canada’s Networks
of Centres of Excellence.
Together, they will investigate
whether adult stem cells can generate new nerve cells in damaged
areas of the brain where they’re
needed and form new connections
with neighbouring cells.
“These Networks will help
accelerate science across Canada by
enabling researchers to collaborate
more closely and perform research
activities on a far grander scale than

See Stem cells N2
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Crucial support from Canadian Genetic Diseases
Network sets leading biotech on its way
BY SUE SHERLOCK
ancouver-based
Xenon
Genetics Inc., a geneticsbased drug discovery and
development company, owes much
of its early-stage development to a
strategic grant and other support
provided by the Canadian Genetic
Diseases Network (CGDN).
This support helped the company make its first major research
breakthrough involving the discovery of the ABCA1 gene responsible
for regulating levels of HDL-cholesterol (good cholesterol) in humans,
a key validation of Xenon’s
approach to gene discovery. Today,
Xenon continues to build momentum with three programs in drug
discovery and its lead program
expected to begin clinical development in 2005.
Among its accomplishments,
the company has so far identified 17
validated, disease-causing genes,
more than any other company in
the world. Three of these discoveries have advanced into drug development programs that target significant, unmet medical needs, such as
obesity, diabetes and lipid abnormalities, neurological disorders and
disorders of iron overload.
Based at the University of
British Columbia, the non-profit
CGDN was established in 1989 as
part of Industry Canada’s Networks
of Centres of Excellence program.
The CGDN involves a collaboration of 11 universities, 33 industry
partners and 52 government departments. The CGDN acts as a catalyst
to advance Canada’s scientific discoveries in genetic research, and
helps move these forward into commercialization.
“We’re interested in improving
health and enriching lives. To do
that, you have to have product commercialization,” said CGDN chief
executive officer, Ron Woznow.
Xenon’s rise to become a major
Canadian biotech is a striking

V

example of the CGDN’s proactive
role.
“We provided management
expertise to assist Xenon in the
development of a business plan
used to seek their first round of
funding,” said Dr. Woznow. “We
also gave some very early strategic
funding to the lab of one of Xenon’s
founders to advance their discovery
of the ABCA1 gene, which helped
fuel the company’s momentum for
future developments.”
“Early-stage funding is highly
significant for young biotechs,” said
Xenon president and chief operating officer, Simon Pimstone. “It is
difficult to obtain financing when
you have a company at an idea
phase. The CGDN was able to see
the opportunity. That funding,
along with some other early
investors, really got the company
off the ground.”
Xenon has attracted strong
international interest from both the
U.S. and European investment
community and pharmaceutical
companies. In May of 2000, pharmaceutical giant Pfizer signed a collaboration agreement with Xenon
worth up to Cdn $87 million to
identify novel drug targets and lead
compounds for the treatment of low
HDL-cholesterol.
“At the time, this was the largest,
pre-clinical pharmaceutical company deal ever signed in Canada,”
said Dr. Pimstone.
Another first came a year later
when Xenon raised Cdn $74 million in mezzanine financing with
both U.S. and Canadian institutional investors. This ranks as the largest
private placement to date for an
independent Canadian biotech.
“Xenon has really excelled in its
ability to identify targets for drug
discovery based on the genetic
causes of disease,” said Dr. Pimstone. “We are now transforming
from a target and drug discovery
company into a drug development
company that’s well on its way to

From N1
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Xenon Genetics’ Simon Pimstone and CGDN’s Ron Woznow. Early support from CGDN helped
Xenon on its way. Xenon is now a world leader in the discovery of disease-causing genes.
identifying and then developing
novel therapies for the treatment of
some very common diseases.”
Xenon’s link to the CGDN
remains strong. Its chief scientific
officer, Michael Hayden, is also the
Network’s chief scientific director.

T O M O R R O W ’S

Forests
Discovering New Knowledge
Through Research
Excellence

The SFM Network

is reinventing Canada’s forestry research
culture by bringing together industries, universities,
governments, Aboriginal peoples and non-governmental
organizations in a lasting partnership as it explores the very
foundations of sustainable forest management. Through rigorous
university based peer-reviewed research the Network is striving to
achieve the following results:

For Industries: Better science-based solutions for sustainable forest management
practice to help ensure continued access to world-markets for Canada’s forest products.

Sustainable Forestry

For Governments: A stronger foundation for sustainable forest management policies and
regulation based on sound scientific research.

For Aboriginal Peoples: Joining Aboriginal Peoples in addressing forest management research
needs that can bring sustainability to forest dwelling and community living.

Network ad

For All Of Us: Striving, through research, to understand how greater ecological, economic and social
sustainability can become a reality for those who depend on our forests, and for all Canadians, both now
and in the future.
Towards Sustainable Management of the Boreal Forest is a 1,000 page book from the SFM
Network that provides thoughtful guidance towards the preparation and implementation of sustainable
forest management plans. This book is a “must read” for foresters, ecologists, community activists,
government and industry managers as well as forest and forestry researchers across Canada and
throughout the world.
SFM Network
T: (780) 492-6659 F: (780) 492-8160
E: el2@ualberta.ca W: http://www.ualberta.ca/sfm/
See our national prime-time, two-minute vignettes on the CLT (Canadian
Learning Television) and Alberta Access Networks via cable and satellite.
(Check local listings.)
Listen to our web based audio programming produced by Cheryl Croucher.
(Select the media page at http://www.ualberta.ca/sfm/)
To purchase the book contact:
NRC Research Press / $69.95
T: (613) 990-2254 F: (613) 952-7656
E: monographs.cisti@nrc-cnrc.gc.ca
http://pubs.nrc-cnrc.gc.ca/cgi-bin/rp/rp2_book_e?mlist5_556
Hosted By:

Stem cells
project is one
of a kind

He says the Network not only
promotes collaboration among
researchers pursuing fundamental
science, but that by supporting
young biotechs such as Xenon,
CGDN is also helping the sector
build critical mass.

“Xenon is the kind of company
that CGDN looks to support,” said
Dr. Hayden. “Its ongoing success in
drug discovery is based on a foundation of novel science proven for
discovering genetically derived
drug targets.”

they would otherwise be able to
do,” said Dr. Ron Worton, scientific
director of the Stem Cell Network.
Dr. Worton is also chief executive
officer and scientific director of the
Ottawa Health Research Institute,
the research arm of the Ottawa
Hospital and the University of
Ottawa faculties of medicine and
health sciences.
The project builds on Canada’s
reputation as a leader in stem cell
science, and the Canadian Stroke
Network’s expertise in investigating
how and why brains cells die, what
needs to be done to prolong their
survival or regeneration, and how
the brain reconstructs itself after
stroke. The two-year, $1.5-million
project could lead to the development of the country’s first human
trials of stem cells to treat stroke.
Researchers will work with three
populations of stem cells: stem cells
in human skin that appear capable
of turning into brain cells; stem cells
in the adult brain; and stem cells
from bone marrow that have shown
great potential to produce nervous
system cells.
The team will conduct two
“head-to-head” comparisons: First,
would the stimulation of intrinsic
brain stem cells be a more effective
repair strategy than the transplantation of adult stem cells? Which of
the two approaches provides the
greatest chance for “recovery of
function” – meaning, helping
patients regain the use of an arm, a
leg or their speech.
Second, which of the adult stem
cell populations show the greatest
promise to make neurons and are
really best for treating stroke?
The collaboration is “really one
of a kind,” said Dr. Howard Alper,
vice-rector of the University of
Ottawa, who sits on the board of
directors of the two networks. “It
will give us an outstanding opportunity to have an impact on the treatment of stroke.”

Combating diseases
requires teamwork
DR. LORIN CHARLTON
Manager, Scientific Affairs, PENCE

“...The threat posed by infectious
disease in a world that is globalizing, fast-moving and interdependent, requires a comprehensive, a
relentless and a swift response.
And a swift response is needed
regardless of whether that infection is deliberately spread by
domestic or foreign terrorists, or
whether it is naturally occurring,
such as with HIV/AIDS, TB or
malaria. And it is critical decision-makers base their policies on
solid science...”
Dr. Norman P. Neureiter, Science and
Technology advisor to the Secretary of
State, November 2001
he SARS epidemic took
Toronto, and the world, by
surprise. However, with the
successful genomic sequencing of
SARS last spring by The Michael
Smith BC Genome Sciences Centre
(BCGSC) and Health Canada (Winnipeg), Canada emerged as a leader
in fighting the SARS epidemic.
Building on this achievement,
the Protein Engineering Network of
Centres of Excellence (PENCE)
rapidly mobilized $250,000 in
funding for Canadian researchers
to conduct short-term, high-impact
research on SARS towards the
identification of validated targets
for therapeutics, lead compounds
and libraries of drug/vaccine candidates. PENCE researchers, including teams from across the country,
also quickly developed a SARS
Web site (www.sarsresearch.com) to
provide the latest information on
this disease for both researchers
and the general public.
Seed funds from PENCE have
enabled our researchers to make
excellent progress towards the
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identification of potential lead drug
candidates to combat SARS. One
reason for this early success has
been tight co-ordination and integration – the group assembled
quickly and began work within
days of the announcement of the
sequencing of the SARS virus.
Enveloped viruses like the
SARS coronavirus typically contain
one or more membrane-bound glycoproteins responsible for viral
attachment and membrane fusion.
In many infectious viruses, the surface glycoprotein is processed by
one or more members of the proprotein convertase family. Based on
PENCE-supported research, we
now have good evidence that the
SARS coronavirus spike glycoprotein is also processed and our very
preliminary data suggests that
blocking the processing can reduce
the cytopathic effect of the live
SARS coronavirus.
In addition, the 3C-like
polyprotein protease of the SARS
coronavirus represents a good
potential target for therapeutics.
Indeed, there is good precedent for
such an approach in the very successful anti-HIV drugs that target
HIV maturation. In another
PENCE-supported project at the
McMaster High Throughput
Screening Laboratory, researchers
have been screening tens of thousands of diverse drug-like compounds to search for candidates
that interfere with the function of
the SARS protease. Several promising leads for further investigation

and development have recently
been identified.
The threat of infectious diseases
continues to loom in North America and around the world, underscoring Canada’s urgent need to
further build its capacity to detect,
contain and treat these diseases rapidly. Improvements in public health
and containment are obviously
needed, but better co-ordination of
Canada’s basic research expertise
in the development of treatments
for these new challenges is also of
critical importance. The exciting
research underway among the collaborators within the PENCE projects is a move towards this integration. As the PENCE SARS Initiative demonstrates, the Network is
able to link researchers, resources
and infrastructure across the country, aimed squarely at addressing
pressing human health needs in
infectious diseases. SARS is the initial target, but this infrastructure
will also support essential research
into many other infectious diseases
as they emerge.
Effective achievement of this
goal requires a highly co-ordinated
approach and the commitment of
researchers in a number of disciplines working towards a common
objective. Therefore, PENCE is
also actively participating in the
Canadian SARS Research Consortium (CSRC) developed to pool the
knowledge and resources of Health
Canada, the Canadian Institutes of
Health Research, PENCE and the
Canadian Network for Vaccines
and Immunotherapeutics, another
NCE-funded network.
Clearly, the Networks of Centres of Excellence program has
proved its mettle and ability to utilize scarce resources efficiently to
quickly mobilize and respond effectively to critical research and health
issues in this country. Imagine the
contribution Canadian researchers
might make – at home and around
the world – given even greater
support?

This Special Information Supplement was produced by Randall Anthony Mang in conjunction with the advertising
department of The Globe and Mail, Richard Deacon, National Account Manager • e-mail: rdeacon@globeandmail.ca

TH E G LOB E AN D MAI L
M O N D AY , D E C E M B E R 1 , 2 0 0 3

An information supplement presented by Networks of Centres of Excellence

N3

NCE: COMMENTARY

Networks
of Centres of
Excellence
From N1
setting, it’s just a paper that stays at
a university. Industry expresses
ideas in the form of products.”
Not all NCE-supported research,
however, delivers quick results. At
its core, NCE also supports basic
long-term studies, understanding
that fundamental research can take
years to come to fruition.
“Take materials for example,”
noted Mr. Myers. “Right now, a
number of products are beginning
to come out of the textiles, metals,
plastics and biotech sectors based
on materials research that has been
ongoing for 20 years or more.”
Dr. Brzustowski says that NCE
research is conducted primarily in
Canadian universities – “the backbone of the NCE program.”
Laval University vice rector
Raymond Leblanc says, “With
NCE, Canadian research in any
given area has the potential to succeed, because other interested parties become involved. Quality and
excellence attracts; that’s the untold
benefit of networking.”
Laval-hosted networks focused
on geomatics and photonics have
helped the university and the nearby community develop a growing
mass of research and enterprise
activity in these disciplines. Earlier
this year, Laval established ArcticNet – a massive NCE studying the
impact of climate change that has
attracted the world’s leading scientific authorities on this global issue.
Similar examples exist across
Canada. In British Columbia,
UBC’s hosting of the Canadian
Genetics Disease Network has
helped UBC develop leadership in
life sciences and become an important driver of that province’s burgeoning biotech sector. AUTO21, a
network administered at the University of Windsor, fortifies the
industrial and research capabilities
of Ontario’s auto sector.
“It’s a snowball effect. You start
the network because of in-house

expertise. But being a host institution brings more students and
attracts interested companies, generating investment in an ongoing
cycle,” said Dr. Leblanc.
Dr. Brzustowski points out that
NCE studies also help governments
make informed decisions and develop policies, and that non-profit
organizations work with NCE to
improve their societal impacts.
Alison Stephen, director of
research with the Heart and Stroke
Foundation says, “The Foundation
is a leading funder of heart and
stroke research in Canada. As a
means to achieve the most we can
in certain areas of research, it makes
sense to multiply funding and combine expertise.”
And she adds, “We’re working
with the Canadian Stroke Network
on the overall discussion of stroke –
not just research, but everything to
do with the disease: prevention,
monitoring, need for services in the
community level.”
Despite all its good work, NCE
is, of course, not perfect.
Dr. Brzustowski admits that
future planning is complicated
because NCE can’t predict how
many networks will be renewed, or
how many new applications will
come in each year.
Networks
are
established
through a competitive, internationally peer-reviewed process. Four years
following initial funding, a network’s
performance is reviewed, and it
must compete for renewal. To keep
networks relevant, funding is sustained for a maximum of 14 years.
“The goal is to always have
approximately 20 networks in the
order of $3- to $4-million each,”
said Dr. Brzustowski. “But when I
see the number of high-calibre projects that don’t get funded, it is clear
that we could be doing even more
had we additional resources.”
CME’s Jayson Myers says he’d
like to see even more collaboration
among federal and provincial networking initiatives.
“We can’t compete with China’s
and Mexico’s low labour costs. But
Canadians are competing in areas
in which we have increased the
value of products through innovation,” said Mr. Myers. “Programs
like NCE are crucial for Canadian
industry.”

The next generation of networks:

where to from here?
Canadians have a proud history of building upon our strengths and levering our resources,
but we cannot take the next step alone. Now it is time to take this model global.
alone. They are, for example, investing in Canada, maintaining a presence at the Genetic Diseases Network at UBC. We must do the same,
establishing a Canadian presence in
Singapore’s Biopolis – contributing
to solutions in the most complex
health and life sciences issues.

DR. MARTHA C. PIPER
President and vice chancellor of the
University of British Columbia, Dr.
Piper is the only non-Singaporean
member of the governing Council of
the National University of Singapore.
She serves on two NCE boards (Protein Engineering and Canadian
Genetic Diseases) and with the federal government’s Advisory Council on
Science and Technology (ACST).
he Networks of Centres of
Excellence – a Canadian
innovation that is the envy of
the international academic and scientific community – is at a turning
point. For 15 years, Canadians have
developed outstanding networks of
research excellence — binding this
country together by linking our academic and research strengths. From
the Network in Aquaculture, based
at Memorial University in St.
John’s, Newfoundland, to the Canadian Genetic Diseases Network at
the University of British Columbia,
we have optimized our resources
and our talent in the pursuit of
excellence. We have drawn together
research and educational institutions; we have chipped away at the
barriers between academic disciplines; and we have built links to
private enterprise. In the process,
we have made significant social and
scientific advances.
Now, it is time to expand the
NCE mandate, to take this model
global – to link our networks with
the best centres of excellence in the
rest of the world. While Canadians
have a proud history of building
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upon our strengths and levering our
resources, we cannot take the next
step alone. We must become globally connected in science, research
and discovery. Our competitive success – our future as a nation of privilege – depends upon it.
To take Canada’s Networks of
Centres of Excellence (NCEs) to the
next stage, we must do four things:
1) Go international:
Canada must establish a presence in
the great research centres of the
world, ensuring that we participate
in the best innovations and keep our
scientists connected with other leading researchers. We cannot remain
isolated in a world where knowledge
is changing rapidly and where scientific discovery knows no geographic
boundaries. Consider Singapore,
which is building a Biopolis, a super
biomedical sciences research hub –
linked to the National University of
Singapore, to the National University Hospital, the Singapore Science
Parks, and to other international
centres of excellence such as Johns
Hopkins University. While Singapore is building an army of knowledge workers, they are not doing it

2) Enhance technology transfer:
We must continue to aggressively
commercialize our research discoveries – and in this, too, we should
take a global perspective. Why not
open Canadian NCE technology
transfer offices in San Francisco or
Taipei – bundling NCE technologies and innovations, and marketing
Canada as a “smart” country? The
entrepreneurial investors of the
world may not easily discover the
output, say, of ISIS Canada – the
network for Intelligent Sensing for
Innovative Structures, based at the
University of Manitoba. Working
with our Department of Foreign
Affairs, we need to promote our discoveries around the globe.
3) Take risks:
Canadians are expert at refining
things that are already proven, but
we are not known for taking risks or
tolerating failure. To innovate, we
must support the unproven, the
ingenious, the impossible and the
uncertain. We must make room for
networks that test the improbable as
well as the predictable, networks
whose researchers dare wander
on the unsteady edges of the
knowledge environment. Whether
through a dedicated risk fund or
a “Futures” NCE, Canada needs
to encourage the adventuresome

and the novel.
4) Support the social sciences
and humanities:
Some NCEs focus on the humanities – the Language and Literacy
Research Network, based at the University of Western Ontario, for
example – and others, such as the
Stem Cell Network at the University
of Ottawa, have a social science
component. It’s clear, though, that
we have neither appreciated nor
supported the social sciences and
humanities at the level they deserve.
Scientists, in isolation, cannot fulfill
the promise of their discoveries. For
example, it would be a crime if we
developed a SARS vaccine, but
failed, through cultural insensitivity
or hapless public policy, to introduce it successfully to the world. But
our need for this investment goes
beyond social science and public
policy. Creativity, the basis of innovation, doesn’t grow like mould in
high-tech labs and computer workstations. Artists, writers, historians,
linguists, philosophers: these are the
people who spark the creative urge.
The next generation of NCEs must
join humanists and social scientists
with engineers and natural scientists
to foment the questing and consideration that informs a creative society.
To date, the Networks of Centres of Excellence have helped
develop Canada’s innovation agenda. If we expand our horizon, linking our best with the best in the
world, integrating our excellence in
the arts with our scientific prowess,
the NCEs of the 21st century will
position Canada as truly an innovative, creative society.

Auto 21 ad

The University of Windsor is pleased
to host the AUTO21 Administrative Centre

AUTO21 is funded by the Networks
of Centres of Excellence Canada.
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NCE: YEAR IN REVIEW

Making the grade:

Networks of Centres of Excellence
report 2002–2003

“The mission of the NCE program is to improve the economy of Canada and the quality of life of Canadians. It achieves its goals by funding networks that are national in scope and meet the
program’s criteria of excellence in research, training, knowledge advancement, technology exchange and exploitation, networking, partnerships and management…”

Q

uality returns are the mark
of any good investment.
NCE’s performance shows
the program is delivering
and its impact is widespread.

The NCE’s 21 research networks, administered by host universities across the country, unite
pan-Canadian and international
expertise and pool funds and
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resources focused on strategic
research initiatives.
Last year, NCE linked 624
companies, 184 provincial and federal government departments, 44

hospitals and 530 other organizations including not-for-profits within
Canada and abroad.
NCE partner contributions
doubled the program’s budget of

$77.4 million, accelerating technology innovation and producing other
products for society.
NCE also provided employment and advanced training for

– NCE Annual Report 2003

skilled individuals, building Canada’s intellectual capital and helping
Canada retain its best and brightest.
For more
www.nce.gc.ca

information,
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Leaders

The University of Ottawa, Canada's university, hosts two Networks

Cdn Stroke Network, Cdn

of Centres of Excellence: the Canadian Stroke Network and the
Stem Cell Network. Together, we unite the brightest researchers

just imagine 
Cdn Water Network-

from across the country to reduce the impact of stroke and to

Stemcell Network ad

make stem cell therapies a reality for people with diseases such as
diabetes, Parkinson's, blindness, hemophilia and cardiac disease.

Univ of Waterloo ad
a future with an abundant, sustainable supply of clean
water supporting healthy communities.
a future of environmentally responsible stewardship
of Canada’s water resources.

www.stemcellnetwork.ca

www.canadianstrokenetwork.ca

The Canadian Water Network is working
towards this future by connecting
Canada’s research excellence and expertise
in the public and private sectors to:
> Inform water policy
> Create acceptable, affordable
solutions to water issues
> Anticipate emerging issues

> Capitalize on existing resources
and expertise in Canada to impact
water quality
> Train water professionals for
today and tomorrow
> Strengthen local leadership
> Help achieve Canada’s innovation
goals.

To learn more about us and future opportunities, visit our website!

CANADIAN WATER NETWORK / RÉSEAU CANADIEN DE L’EAU
UNIVERSITY OF WATERLOO, 200 UNIVERSITY AVENUE WEST, WATERLOO, ON N2L 3G1
519-888-4567, ext. 6367 | F: 519-883-7574 | E: cwn-rce@sciborg.uwaterloo.ca

www.cwn-rce.ca

www.uottawa.ca

visit
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NCE: COMMENTARY

Spin-offs
produce
From N1
The NCE’s Protein Engineering
Network of Centres of Excellence
(PENCE) and Canadian pharmaceutical company Helix BioPharma
Corp. have collaborated since 1997
to exploit PENCE’s innovative
research in the field of protein
biosensors.
In 1998, Helix formed Sensium
Technologies Inc, to commercialize
biochip technology it licensed from
PENCE. The protein biochips –
used to study proteins and how they
react with each other – are vitally
important to current drug discovery
and development. Helix BioPharma
is using Sensium protein biochips to
develop breast and prostate cancer
therapies more rapidly, reducing
discovery time of potential drugs.
“The use of the biochip is
expected to really accelerate some
of the basic research. In our case, the
use of the biochip at the beginning
of the research pipeline enables us to
quickly identify proteins that we
might be interested in,” said Dr.
Heman Chao, Helix BioPharma’s
vice-president of technology, who
was a research fellow at PENCE
before joining Helix.
Dr. Chao adds that his experience
as a PENCE research fellow taught
him valuable skills and encouraged his
migration to industry.

“In addition to being a good scientist, I basically had to learn to collaborate. It turned out to be key to
my career development,” he said.

Meeting the great innovation challenge
Canadians have a proud history of building upon our strengths and levering our resources, but we cannot take the
next step alone. Now, it is time to take this model global.
DR. BRIAN BARGE
President and chief executive officer
of CMC, the Canadian Microelectronics Corporation, based at
Queen’s University in Kingston,
Ontario, Dr. Barge is the former
head of the Alberta Research Council
and the Ottawa Economic Development Corporation.
he past few years have witnessed a resurgence in support for R&D in Canada. An
unprecedented number of new programs have been introduced to
boost the scientific capacity of laboratories across Canada, particularly
those in universities. University
researchers are excellent at discovery and get the early stages of R&D
done, offering potential for return on
research investment for Canadians.
For instance, Dr. Karan Kaler at
the University of Calgary, Dr. Linda
Pilarski of the Cross Cancer Institute
(Edmonton) and Dr. Chris Backhouse of the University of Alberta
are developing microsystems-based
diagnostic tools to identify and
understand the properties of diseased cells. These revolutionary
tools will be instrumental in the
early detection, treatment and
potential cures for deadly diseases
like cancer.

T

At Ecole Polytechnique in Montreal, Dr. Mohammed Sawan and his
team are working with industry to
develop a bionic leg that comes complete with a self-contained wireless
intelligent system to improve its
range of motion and ease of movement. The remarkable technology
connects the artificial limb to the neural pathways of the nervous system
and monitors commands from the
brain to ensure coherent movement.
These examples reflect the kind
of R&D performance we might
expect of a reasonably well-funded
university system, with Canada
ranking 5th in relative spending on
university research among OECD
countries.
Yet, economists report that we
have a continuing productivity challenge. That business needs to step to
the plate more aggressively to tackle
national innovation issues. This was

Some thought for foods
BY JOHN ARDEN
hat do natural scientists,
engineers, health researchers, social scientists and
lawyers have in common? It may

W

sound like the preamble to a riddle,
but it’s not.
The Advanced Foods and Materials Network (AFMNET) has
brought together experts in these
diverse disciplines to study issues

related to advanced foods and biomaterials.
Current world consumption of
natural health products, functional
foods and nutraceuticals, which
have shown the potential to help

reinforced by the incoming Prime
Minister, the Hon. Paul Martin:
“…. the only lasting answer will be
found in the unequivocal recognition by the private sector that the
key to increasing productivity is to
invest in people and technology on
a continuous basis.”
There is a growing consensus
that Canada’s innovation system
requires a shake-up to deliver
greater advantage for Canadians.
Skilled individuals must be trained
in strategic areas, faster and in
greater quantities to ensure an adequate workforce for the 21st century.
We must do better at capitalizing on
transformative and enabling technologies. Discoveries with commercial potential need to be identified
and exploited with greater speed
and effectiveness.
Fortunately, we have strengths
upon which to build. There already
exist a number of best-in-class
organizations that enable innovation
and are poised to serve as powerful
agents for attracting and retaining
highly skilled people, for creating
the knowledge networks that enable
Canada to compete and collaborate
with the world’s best, and for accelerating the commercialization of
promising ideas, thereby contributing to national innovation and
improved productivity.
And who are these national

organizations? They are increasingly being described as 4th Pillar
organizations, and for good reason.
They bring together the three pillars
of university, industry and government to collaborate, manifesting
their collective competence and
ideas through communities of common interest. Fourth Pillar organizations, often not-for-profit corporations, are ones that perform especially well where early investment,
innovation and change are required.
Why are they so important?
Because each of the other three pillars has a role and mandate from
which it will not, and should not, be
distracted. Governments serve the
citizenry through broad-based programs and services. Universities
play a key role in advancing knowledge and producing qualified graduates. Companies are focused on
their bottom line and on creating
value for their stakeholders.
It is through 4th Pillar organizations that they come together to
seize important opportunities and
address innovation needs – achieving economies of scale and
increased effectiveness through
focused action, sharing of ideas and
pooling of resources. By building
and leveraging innovative partnerships, they achieve new things that
could not otherwise be done.
Internationally recognized Cana-

dian 4th Pillar organizations include
CANARIE, PRECARN, PAPRICAN, Networks of Centres of Excellence (NCEs) and others that build
bridges between industry, government and academia to facilitate
world-class research and the development of skilled workers. They all
seek to maximize returns on Canadian R&D.
And of course CMC, which provides over 40 universities across
Canada with access to the industry’s
most advanced microchip and
microsystem design capabilities,
enabling the outstanding research of
Kaler, Pilarski, Backhouse, Sawan
and over a thousand other
researchers and their partners.
Recent studies show that Canada lags behind the U.S. and the
European Union in the kind of integrationist thinking and practices
required to become truly innovative. Canada has strengths in creating innovative 4th Pillar organizations; it has yet to develop a framework for their ongoing strategic
assessment and support.
Canada needs alignment and
sustained focus on strategic economic and innovation goals. And to
meet the great innovation challenge
now before us, we need a commitment to the class of 4th Pillar organizations, our innovation enablers
and multipliers.

society move towards a healthcare
system based on preventative medicine, is estimated at $70 billion
annually. Such a shift could help
save lives and the health-care system
billions of dollars.
For example, one study has
shown that using nutraceuticals
instead of pharmaceutical drugs to
lower blood cholesterol could generate savings of over $3 billion a year.
Similar savings may be expected for

many other diet-related diseases.
Bio-materials are products that
can be produced through the genetic modification of plants. For example, sunflowers naturally produce
small amounts of rubber. Through
genetic modification, however, a
strain of sunflowers may be developed to produce commercial rubber
domestically. With public concern
regarding genetically modified
(GM) foods, however, questions

remain whether consumers will
accept such plants?
AFMNET research, administered at the University of Guelph,
will cover three broad themes: the
structure, dynamics and function of
foods and bio-materials; functional
foods and nutraceuticals; and issues
related to economics, the environment and society, such as regulations and consumer attitudes
towards these products.

Where
skills people resources
come together
Laval ad

Université Laval is honoured to host three Networks of Centres of Excellence.

ArcticNet
Building synergy among Canadian and foreign
Centres of Excellence in the natural, health and
social arctic sciences.
Engaging Inuit organizations, communities,
universities, research institutes, industry and
government agencies in the scientific process
through the exchange of knowledge, training,
resources and technology.

www.ulaval.ca

Canadian Institute for Photonic
Innovations (CIPI)

Geomatics for Informed Decisions
(GEOIDE)

Directing research efforts to maintain Canadian
leadership in photonics, the technology of generating
and harnessing light, for a range of applications
(bioscience, manufacturing, communications, etc.).

Geomatics makes it possible to gather, analyze,
manage, and distribute geographic information.

Bridging the gap between research outcome and
societal benefit through an innovative technology
exploitation and networking program.

Traditional applications are in mapping, surveying,
GPS and monitoring of natural resources. Recent
advances supported by GEOIDE promote new
applications in health, business, social sciences
and sustainable economic development.

Preparing Canada, the Arctic and its residents
to the impacts and opportunities of climate
change and globalization in the North.

Empowering students from coast to coast to
organize activities that foster interaction and
knowledge exchange.

GEOIDE’s work has led to commercial applications
in visualization and spatial online data information
and decision systems.

www.arcticnet.ulaval.ca

www.cipi.ulaval.ca

www.geoide.ulaval.ca
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NCE: ENVIRONMENT

Connecting water resources and bringing
research to life
BY CHRISTOPHER POLLON
bundant fresh water is one
of Canada’s most treasured
natural resources. But how
do we ensure this natural bounty
remains safe for Canadians to drink,
both now and in the future?
By linking interdisciplinary
research teams with practitioners
involved in day-to-day water management and analysis, the Canadian
Water Network (CWN) is tackling
this challenge.
One CWN project is examining
how potentially deadly bacteria can
be prevented from leaching into
ground and surface water from
manure stored on farms. Led by
University of Waterloo Earth Sciences professor David Rudolph, the
results of this work are helping to
shape new Canadian regulations
dictating how livestock waste is
managed.
“Agricultural activity was implicated in Walkerton, so it was decided that stronger regulations were
needed for the handling and management of farm manure throughout Ontario,” said Dr. Rudolph. “So
we’re trying to isolate the highest
risk situations on farms where surface and groundwater [quality] are
impacted.”
Bringing together 19 North
American researchers, Rudolph has
forged new partnerships with the

A

PHOTO COURTESY CANADIAN WATER NETWORK

A series of collaborative studies by Canadian Water Network partners are helping ensure that
Canada’s drinking water remains safe to drink.
Ontario government and pork
industry, generating increased funding and strengthening the level of
expertise to apply to the problem.

The project also has strong commercialization potential, through
technologies that farmers can use in
the near future. Practical solutions

include permeable underground
cells to treat contaminated farm
water so it can be safely released to
the environment.

Another prominent CWN project, under the leadership of Dr.
Pierre Payment at Montréal’s Institut National de la Recherche Scientifique (INRS) Institut ArmandFrappier, is focused on improving
the detection of microbial pollution
in drinking water.
“We’re working on developing
molecular-based methods, which
would enable us to detect microorganisms faster and with more accuracy than we’re currently able to do
with existing methods,” said Dr.
Payment. “These new methods will
be used for evaluating the efficiency of drinking water treatment and
for testing the quality of source
waters.”
The NCE model has encouraged Dr. Payment – a microbiologist – to participate in a multi-disciplinary approach with chemist Dr.
Roland Brousseau (who has developed pathogen-detecting biochips)
and engineer Dr. Raymond Desjardins (whose group is working
with advanced laser-based instruments to detect bacteria in drinking
water).
Increased funding and interest
from collaborating researchers and
water managers in the public sector
have been attracted to the work; the
project also has the added benefit of
providing hands-on training for a
number of graduate students.
With the ongoing concerns

about what’s in our drinking water,
there is a growing need for information on what the real risks are to
public health. Dr. X. Chris Le, a
CWN researcher from the University of Alberta, is leading an investigation to better understand the
health effects of arsenic in drinking
water.
“Arsenic is naturally occurring
in all water, but we still don’t know
what level is unhealthy to consume,” said Dr. Le, whose international study connects scientists in
Canada, the U.S. and as far away as
Inner Mongolia. “Our project
revolves around understanding how
arsenic causes cancer and other
health problems, and at what level
these problems begin to arise.”
The first task for Dr. Le and his
team will be to measure arsenic levels in Canadian tap water.
“Once we actually know the
arsenic levels in the water we drink
and how arsenic causes health problems, regulatory agencies will be
able to set guidelines that are as scientifically sound as possible.”
The research will also be a
springboard for new commercially
valuable technologies, such as
portable cartridges capable of measuring arsenic levels in remote locations.
“Canadian arsenic research is
competitive with any other in the
world right now.” said Dr. Le.

Taking a different path towards sustainable forest management
BY MARVIN ABUGOV AND
RANDALL ANTHONY MANG
f there’s one thing that Canadians want, it’s forests forever.
Canada’s forests represent many
things: a natural playground, home-

I

land for Aboriginal Peoples, habitat
for wildlife and a source of wood
fibre. According to the Canadian
Council of Forest Ministers report
2002, Canada’s forestry sector generated $26.6 billion in exports,
$1.38 billion in government rev-

enues and provided over 200,000
direct jobs nationwide in 1999.
While the concepts of sustainable forest management may sound
lofty, putting such ideas into action
is a goal that requires the understanding of disparate and complex

COLLABORATION
AND HEALTH.
THE HEART OF OUR WORK.

CGDN ad

issues that span a range of ecology,
social and economic concerns, and
technical problems.
While many scientists across
Canada are studying specific
forestry issues, a national network
of researchers, with its administrative office hosted by the University
of Alberta, is taking a different path
– tackling sustainable forest management head-on with a cross-disciplinary study of a scope never
before realized. As the research
work proceeds, the Network is
training a new generation of
researchers on how to conduct
innovative science.
In 2001-2002 alone, more than
550 people were involved in SFM
Network (SFMN) research projects
including undergraduate- and graduate-level students, research associates, post-doctoral fellows and support technicians under the direction
of more than 175 of Canada’s preeminent researchers.
“In addition to sustaining forest
ecosystems and conserving biodiversity,” said Vic Adamowicz, the
SFM Network’s program leader,
professor and Canada Research
Chair, “we are examining livelihoods in rural communities and the
whole range of government policies
that govern the use of our forests.
We are also studying the implications that the forest has on the economic, social and cultural wellbeing of Aboriginal communities.”
Dr. Adamowicz says that ultimately, the SFM Network is working to discover new solutions
through rigorous peer-reviewed
research. “Our goal is to help everyone concerned make more
informed sustainable forest management decisions, as it is relevant
to do so, in various regions of the
country,” he said.

ArcticNet

Enhancing health. Enriching lives.
The Canadian Genetic Diseases Network is the primary catalyst
in advancing collaborative medical genetics research in Canada.
The unique efforts of our researchers have resulted in signiﬁcant
contributions to the ongoing prevention, diagnosis and treatment
of human disease.

Canadian Gene Cure Foundation

w w w. c g d n . c a

From N1
practical adaptation strategies for
Canada’s 120,000-plus Arctic and
northern residents. Knowledge
gained from a series of integrated
regional impact studies will form the
basis of future local and national
government policy in relation to
health, environment and the
economy.
“I have been involved in valuable natural science research in the
past, but the aspect of applying that
research to government policy was
missing,” said Dr. Fortier. “This is
exactly what the NCE program is
funding.”
ArcticNet is unique in that it will
connect scientists who usually do
not work together – specialists in the
natural sciences (such as Dr. Fortier)
will collaborate with social scientists
and health experts. This interdisciplinary approach will enable the
study of human vulnerability to climate-induced events and the adap-

PHOTO COURTESY SFM NETWORK

SFM Network research has helped governments, companies and
others better understand the impact of forestry operations.
“Simply, if you don’t look after
the forest you are managing today,
then it won’t be here tomorrow,”
said Barry Waito, Louisiana-Pacific
Canada Ltd., area forest manager
(Canadian region) and SFM Network board chair. “In a practical
way, SFM Network research has
enabled us to understand the
impact of our operations on things
like slash loading (leftover tree
branches as a result of harvesting).
We determined we can actually
increase the amount of trembling
aspen regeneration in a cutblock by
leaving a slash load of less than 400
tonnes per hectare.”
While provincial government
regulation requires that all harvesting debris remain on the forest floor,
SFM Network research defined for
the first time the threshold density
needed to meet aspen regeneration
objectives specific to the Duck
Mountains region of Manitoba.
The SFM Network’s results to
date are impressive, including the
recent publication through the
National Research Council Press of
a 1,000-page book entitled: Towards

Sustainable Management of the
Boreal Forest. The book provides
thoughtful guidance towards the
preparation and implementation of
sustainable forest management
plans based on the Network’s
university-based, peer-reviewed
research work from 1995-2002. The
Network’s research continues
according to its long-term strategic
plan.
The SFMN has made newspaper headlines, including an article
published in The Globe and Mail in
2001 concerning a link between
clear cutting and rising mercury levels. This year, the Edmonton Journal published stories based on SFM
Network research that shed light on
the Western landscape’s vulnerability to climate change, and another
that presented a scenario for cooperative resource development
involving industry and the Little
Red River Cree/Tallcree First
Nations of northern Alberta.
The SFMN Web site (www.ualberta.ca/sfm/) provides regularly
updated information about the Network’s ongoing research.

tation of the public health system to
climate change.
“Someone living in Paulatuk,
near Franklin Bay, isn’t going to be
interested in knowing the average
ice thickness over the Arctic
Ocean,” said Dr. Fortier. “He wants
to know what is going to happen
right there in his village.”
ArcticNet researchers will also
examine the positive and negative
economic impacts that will affect
northern industry and communities
in the near future. Foremost of these
impacts will be the opening of the
North West Passage to year-round
international shipping as the Arctic
ice cover continues to disappear.
“Much of the traffic through
Panama will move to the Canadian
Arctic archipelago, creating great
economic opportunities and also
huge challenges,” said Dr. Fortier.
“That’s why it is so important to be
able to give the best information to
Canadian policy makers so that
northern communities and industry
can adapt.”
The 100-metre research icebreaker Amundsen will be the “cen-

tral infrastructure” of the ArcticNet
project. A newly-registered class
1200 icebreaker, the Amundsen will
access Arctic communities and locations throughout the year. “It’s the
cement of the network,” said Dr.
Fortier.
Named for the Norwegian
adventurer/explorer who first navigated the passage, the research
ship’s maiden voyage last September was timed to coincide with the
100th anniversary of Amundsen’s
crossing. In part, NCE funds have
made access to this ship possible by
ArcticNet scientists.
Dr. Fortier said the NCE
approach provides a unique opportunity to forge practical solutions to
a problem still cloaked by uncertainty, and for helping people cope
with climate change while connecting scientists and policy makers in
the process.
“NCE is bringing together the
best, most well-established and
funded centres of excellence in Arctic research, enabling us to do a lot
more together than any of us could
do on our own.”
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NCE: INDUSTRY

AUTO21
From N1
partners. Administered from the
University of Windsor, AUTO21
brings together more than 250
researchers from 33 universities and
110 companies, government laboratories and other organizations.
Experts contribute to projects covering six themes: materials and
manufacturing; design processes;
powertrains, fuels and emissions;

intelligent systems and sensors;
health, safety and injury prevention;
and societal issues and the automobile of the future.
Dr. Frise says that working in a
dynamically networked environment enables researchers to analyse
complex issues. For example, a
novel study of road rage led by the
Centre for Addiction and Mental
Health (CAMH) in Toronto has
been enhanced with contributions
from experts representing diverse
disciplines. “Geomatics researchers
at the University of Calgary who

study traffic-flow, and social scientists from across Canada are working with the CAMH team to develop better understanding of antisocial driving behaviour,” said Dr.
Frise. “It’s one of the first comprehensive studies on road rage in the
world.”
Dr. Frise notes that AUTO21’s
overall goal is to enhance the competitiveness of Canada’s automotive

PHOTO COURTESY DAIMLERCHRYSLER CANADA

DaimlerChrysler has established
automotive research leadership
bringing together industry, academia and student researchers
as demonstrated by the University of Windsor/DaimlerChrysler
Canada Automotive Research &
Development Centre partnership
and by supporting three University Research Chairs. Working
with AUTO21, DaimlerChrysler
is advancing research into vehicle safety, fuels and combustion, and telematics, communications technology that enables
onboard services such as traffic
guidance, emergency rescue
and more.

Honda Canada

Ford Canada

Honda’s commitment to
R&D in Canada is exemplified by the dedication
shown by Mr. James Miller,
senior vice president of Corporate Affairs and current
chair of AUTO21’s board of
directors. Mr. Miller, a
founding board member
and a tireless supporter of
the Network stated, “Many
of the AUTO21 projects
focus on commercially
viable research, and have
the potential to strengthen
the Canadian auto industry,
the economy and further
investment in Canada’s
auto sector.”

Since 1904, Ford
Motor Company has
recognized the benefits
of doing business in
Canada, including
access to leading-edge
technology, a highly
skilled and dedicated
workforce and the
opportunity to participate in world-class
R&D. Through the
AUTO21 initiative, Ford
Canada is supporting
studies focused on
child safety, polymer
composites, advanced
casting of light materials and more.

Small testing machines for small chips
DFT MicroSystems hits the market running with Micronet support.
BY DEBBIE LAWES AND
RANDALL ANTHONY MANG
ot all early-stage research
leads to a commercial product, but every so often you
do hit pay dirt. Over the past year,
DFT MicroSystems – a company
born from a McGill Universitybased research initiative – has
proved that a blend of efficiently
pooled intellectual and capital
resources and patience can generate
big results.
Over the past year, DFT has
attracted nearly $5 million in
venture capital funding and is

N

now taking to market its recently
launched product – a powerful and
cheaper alternative to machines
used by the semiconductor industry
to test analog/mixed-signal microchips. The company is expecting to
make its first sale by the end of 2003
and for 2004 is projecting revenues
of $2.5 million, growing to nearly
$8 million in 2005.
The company and its technology didn’t appear overnight. Dr. Gordon Roberts, a James McGill professor of Electrical and Computer
Engineering, and his graduate students have been working with the
support of Micronet – a federally

urban development, but also the
ways in which people work and
interact with others.
“Universities don’t make cars
but they do produce new knowledge as well as qualified people who
know how to put knowledge to
work,” he said. “With the auto
industry’s involvement, we complete a process for intellectual and
technological development that

generates social and economic benefits to Canada.”
AUTO21 is also enhancing
Canada’s reputation abroad. “Our
safety research, and research in
materials, are becoming known and
widely respected, said Dr. Frise.
“Our work in manufacturing
processes and alternative fuels is
recognized in automotive research
circles abroad.”

AUTO21 participants
DaimlerChrylser
Canada

AUTO21 completes a process for intellectual and technological
development, generating social and economic benefits to Canada.

sector. “I think it’s important that
universities contribute strongly to
the economic development of the
country,” he said. “AUTO21 is a
mechanism for fostering the kind of
contribution that is going to be very
valuable in maintaining Canada’s
standard of living.”
The automobile impacts virtually every aspect of modern society,
influencing not only cultural and

funded network of microelectronics
researchers – and Canada’s Natural
Sciences and Engineering Research
Council (NSERC) for nearly a
decade.
Having brought the technology
to a stage of commercial readiness
last year, Dr. Roberts launched DFT
MicroSystems divisions in the U.S.
and Canada. Dr. Roberts is now
president and chief executive officer
of Montreal-based DTM MicroSystems Canada, which also employs a
number of McGill engineering
graduates, including many who
have worked on Micronet-sponsored research projects.
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DFT’s technology replaces
bulky multimillion-dollar testing
machines with a unit only a few
millimetres in size and which operate at the same chip signal speed.
Since nearly 50 per cent of a chip’s
production cost occurs at the testing stage, the company’s technology also offers the promise of cheaper microchip-enabled consumer
products.
The company’s proven technology and the calibre of its engineering talent helped convince a major
venture capitalist that the company
was a good risk. In October 2002,
MSBI Capital of Montreal invested

General Motors
Canada
GM is working with AUTO21
researchers in expanding the
application of life-cycle
analysis to identify advancements in manufacturing
materials and processes. GM
has also established strong
proprietary research relationships with 24 Canadian universities, investing in five
industrial research chairs
and more than 60 specific
research initiatives. GM’s
Canadian Vehicle Engineering Centre and other contributions are advancing R&D
activities and engineering
capacity in Canada.

$420,000 in seed financing in DFT
and in July 2003 followed that up
with an additional $4 million.
MSBI partner Chris Arsenault
describes DFT as a company with a
strong intellectual property base
and one that “is gaining tremendous market traction for such an
early-stage company.” In addition
to collaborating closely with the
founders in setting up operations,
attracting key individuals and
strategic partners, MSBI has provided financial support beyond
seed financing.
“When we talked to venture
capitalists, their reaction is that we
are not really a start-up because our
prototype demonstrates our claim.
We don’t say to people, ‘This is
what we are going to do.’ We’ve
already done it, and now we’re
selling it,” said Dr. Roberts, who
maintains a Micronet-sponsored

Toyota Canada
Toyota and AUTO21
collaborate to enhance
welding technology
and lightweight metals
casting. This research
is exploring technology
and process innovations that will help
Toyota in Canada to
build on its worldclass record for quality
and productivity. The
manufacturing plant in
Cambridge, Ontario, is
the only automobile
plant outside of Japan
to be both a Toyota
plant and a Lexus
plant.

research team at McGill.
Dr. Roberts credits Micronet,
NSERC and organizations such as
Canadian Microelectronics Corporation for making it possible to
develop the technology to a stage
where venture capitalists would be
interested in investing.
“Because of groups like
Micronet, the technological edge
we have in Canada is enormous.
There is no question from a business point of view,” he said.
DFT is the eleventh spin-off
associated with Micronet, a Canada-wide network of investigators
from universities, industry and government research organizations created in 1990 to strengthen the competitive ability of the Canadian
microelectronics and information
technology industries and develop
next-generation microelectronic
systems.

Protein Engineering
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Language and Literacy Research Network aims to
improve the way children learn to read, write
BY SUE SHERLOCK
t’s a fact that has been proven
over and over. Language and
literacy skills – the ability to
speak, to read and write, to learn
and to understand – form the basis
of a person’s lifelong social, academic and occupational success.
The problem: in Canada, the number of people that have poor language and literacy skills has reached
five million – a huge group falling
short of their potential in key
aspects of their lives.
To address this critical issue, the
Networks of Centres of Excellence
funded the Canadian Language and
Literacy Research Network in 2001.
In this short amount of time, The
Network has unified national efforts
to improve children’s language and
literacy development.
According to Statistics Canada,
a staggering 25 per cent of Canadian adults can barely read simple,
printed materials. Their problems
stem back to early childhood – the
time when reading and communications skills are learned.
Employers cite good verbal
communication skills, as well literacy and an ability to learn, as the top
three criteria they look for in
prospective employees.
“Business as usual cannot continue because too many children fail to
acquire adequate language and literacy skills within the present system,”
said Dr. Donald G. Jamieson, chief
executive officer and scientific direc-
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Since its inception two years ago, the Canadian Language and Literacy Research Network has unified national efforts to improve
children’s language and literacy development.
tor of the Canadian Language and
Literacy Research Network.
“Research in this important area,
including finding new ways to
improve the way we acquire these
skills – so people don’t fall through
the cracks – has often been conducted in isolation, and not extensively

evaluated nor shared,” he added.
The non-profit Network creates
and disseminates evidence-based
science in this area, and has a pivotal role in sharing its findings with
organizations and professionals
working with young children. It
combines the research of more than

Geomatics researchers develop novel
applications for spatial data
BY GRANT WING
eomatics, a relatively new
science concerned with the
production and management of spatial data, is pushing
technology that is quietly transforming our lives, empowering us
with the unprecedented ability to
monitor people and things anywhere on the planet, instantly and
with pinpoint precision. Now, the
Geomatics for Informed Decisions
(GEOIDE) research network – part
of Canada’s Networks of Centres of
Excellence (NCE) program – is
finding even more innovative applications for geomatics-based technology to improve Canadian business, health, social development
and more.
Traditionally, geomatics has
been used in map making, surveying and in the natural resource
and environmental industries.
Researchers involved in GEOIDE
have advanced such traditional geomatics applications a number of
ways, including using satellite data
to produce detailed, precision measurements on land and sea.
GEOIDE has also helped develop
sensor systems that assist the
forestry and mining industries. New
sensors to monitor agricultural crop
conditions have also been developed. Recent studies of regions in
British Columbia vulnerable to
earthquakes are assisting emer-
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gency planners to strengthen the
province’s preparedness.
But GEOIDE is also developing
important new uses for geomatics,
expanding the range of applications
into non-traditional disciplines such
as medicine, urban planning and
commerce.
“We are very multi-disciplinary.
I think that is one of our strengths
and we’re quite proud of that,” said
Keith Thomson, scientific director
and chief executive officer of
GEOIDE.
He said GEOIDE research into
novel geomatics applications in
commerce includes using Global
Positioning Satellite technology to
assist real-time navigation of vessels
in the St. Lawrence, as well as tracking heavy equipment used in the
mining and forestry sectors. Dr.
Thomson says researchers are even
using geomatics to simulate the
movement of crowds in shopping
malls, helping real estate developers
design better shopping centres and
retailers strategically select store
locations.
By implicating researchers from
the social science fields, Dr. Thomson says GEOIDE is also broadening geomatics applications in the
health and social sectors.
Social service applications of
geomatics include its use by civic
governments for urban planning
and by provinces for a range of
health-care applications. In the

health sciences, researchers use geomatics to map heart disease data,
helping them understand regional
factors that influence the occurrence
of the disease and improve methods
of treatment and prevention.
GEOIDE’s expertise in displaying
spatial data is also being used to
develop surgical imaging systems
and plan medical transportation
routes.
Commercial development of
GEOIDE research has resulted in
two spin-off companies this year.
One involves geospatial information
and communications technology
that can be applied in search and
rescue operations and security applications.
Dr. Thomson believes that
efforts boosting GEOIDE’s networking culture are paying off.
“You have to shake people up a
little bit and get them out and talking
together,” he said.
“The sort of comments we have
had back from industry is that since
GEOIDE started, it’s really helped
government, industry and academia work together and apply geomatics in ways that are profitable
for all.”
Beyond Canada’s borders, feedback is also positive. “The comments we hear from our international colleagues suggest they’re very
jealous of Canada’s NCE program.
They’d like to see one themselves,”
said Dr. Thomson.

350 Canadian scientists, clinicians,
students and educators, as well as
private and public partners. Close
to 30 Canadian research institutions
are involved.
Researchers come from across a
spectrum of disciplines – social sciences, humanities, health and natu-

ral sciences – reflecting the fact that
no single factor is responsible for
language and literacy deficiencies.
“We are trying to create a culture where policy and programs are
based on the best available
research, and where services are
implemented in such a way that

there is evaluation for the purposes
of learning about how to do it better,” said Dr. Jamieson.
To do this, the Network invests
in multi-disciplinary projects, provides funds to train students to
become experts in the fields of language and literacy, and contributes
to shared resources and technologies for investigators who might not
be able to afford to have these.
The Network is based at the
University of Western Ontario in
London, Ontario, an institution
with internationally recognized
expertise in the area of child and
family health.
Nils Petersen, University vice
president, Research, said, “The Network allows people with unique
strengths in either the sciences or
humanities to work together to solve
a significant social problem. For
example, you can have people who
are dealing with a learning difficulty
in children find out from another
researcher that it might be related to
a hearing problem, and they can
share new insights about that.”
The Canadian Language and
Literacy Research Network believes
that Canada’s future competitiveness depends on our children being
able to read and communicate. The
Network is helping this country’s
leading minds to discover evidencebased ways to help children learn.
For more information on the
Canadian Language and Literacy
Research Network visit the Web site
at www.cllrnet.ca.

Imagine a scalpel that cuts through bone or tissue so cleanly it cauterizes
instantly, leaving only minimal tissue damage. Canadian researchers are
at the forefront of this new optical technology that is also making waves
in telecommunications and manufacturing.

Canada takes lead in
developing ultra-fast optical
lasers for industry
BY SYLVIANE DUVAL AND
DEBBIE LAWES
reakthroughs in optical laser
technology by researchers
across Canada are ushering in
a new era in operating room procedures, telecommunications and
micro-manufacturing – and further
boosting Canada’s global reputation
for excellence in ultra-fast laser
applications.
The ongoing research in femtosecond technology, one of several
nationwide thrusts funded by the
Canadian Institute for Photonic
Innovations (CIPI), has been making strides in developing extremely
stable and compact femtosecond
laser sources and amplified femtosecond systems that can be used in
industrial applications.
One femtosecond is truly ultrashort, being one-thousandth of a
millionth of a millionth of a second.
Femtosecond lasers are able to deliver energy in extremely short bursts
of light that can be focused onto
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areas smaller than the tip of a needle
on a time scale in which heat can
only flow a few nanometres outside
the spot of light. With such concentrated power, it is possible to write
3D structures inside materials with
submicron precision.
Canada’s first femtosecond laser,
developed by CIPI researchers at
Université Laval, is being commercialized by GAP Optique, a subsidiary of EXFO, a leader in instrumentation for testing and measurement in optical communications.
The company is a long-standing
affiliate of CIPI and one of the funding partners in the three-year
research project, which began in
2002.
“I believe that in terms of priceto-performance ratio this femtosecond laser is the best in the world,”
said Gregory Schinn, chief technology officer and director of the
Research Division at EXFO. “We
have already had a number of sales
in Canada – based only on word of
mouth. Now that the development

cycle is finished, we are starting to
market the product. So we’re just at
the beginning of the curve.”
The laser design was optimized
by Vincent Roy, a PhD student
supervised by Dr. Michel Piché at
Université Laval. The team has also
been working closely with the University of Toronto, McMaster University and the University of Waterloo and FEMTONICS Inc. to
manipulate the laser pulses to meet
the needs of various applications.
Femtosecond lasers are becoming available in laboratories, but
their cost and complexity have so far
limited their industrial use. This new
design introduces a device that is
compact, reliable and applicable to
industries such as medicine, dentistry, telecommunications and
micro-machining.
“The previous technology was
expensive, difficult to operate and
locked in the lab because of its size,”
explained Dr. Piché. “A technician
can take this laser on the road –
bring it to the application. It opens
up a world of new opportunities for
diagnostics.”
“It is going to make test and
measurement of the response times
of telecommunication devices easier
and more precise. To make faster
links, we need faster components,”
said Dr. Piché. “This laser is a fundamental improvement in testing
both components and networks.”
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Altera Corporation
AMIRIX Systems Inc.
ATI Technologies Inc.
CanaVision Technologies
Cognio Canada Inc.
DALSA Corporation
Discera Inc.
Genesis Microchip Inc.
Gennum Corporation
IDEE Technologies Inc.
IDERS Inc.
InfoMagnetics Technologies Corporation
Macroblock Inc.
Mentor Graphics (Canada) Ltd.
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Enabling Microsystems Innovation
Boosting Canada’s competitive edge in
communications, information and
instrumentation systems
Micronet is a Canada-wide network of investigators
from universities, industry and government research
organizations working cooperatively towards the
development of the next generation of microelectronic
systems. Its focus is on precompetitive research dealing
with the development of Systems on a Chip for
communications, information and instrumentation
systems.
Since 1990, Micronet has mobilized Canada’s research
talent in the academic, private and public sectors to
strengthen the competitive ability of the Canadian
microelectronics and information technology industries.
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Miranda Technologies Inc.
MOSAID Technologies Inc.
MPB Communications Inc.
Nortel Networks
OptEM Engineering Inc.
PMC-Sierra Inc.
Research in Motion Ltd.
SiGe Semiconductor Inc.
Skyworks Solutions, Inc.
Stellate
STMicroelectronics Inc.
Texas Instruments Canada Ltd.
Xilinx Inc.
Zarlink Semiconductor

and the participation of the following Universities in the research
program of the Network:
Carleton University
Concordia University
Dalhousie University
Ecole Polytechnique de Montréal
INRS - Energie, Matériaux et
Telecommunications
McGill University
McMaster University
Ryerson University
Université de Montréal

University of Alberta
University of British Columbia
University of Calgary
University of Manitoba
University of Regina
University of Saskatchewan
University of Toronto
University of Victoria
University of Waterloo
University of Windsor

Particular acknowledgments are due to The University of
Toronto for hosting the administrative centre of the Network.
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