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Innovation and entrepreneurship get major boost

McGill Engineering has long
recognized the value of
entrepreneurship in building a

strong research program, but until
recently funding and resource issues
hindered Faculty efforts to help professors
and students commercialize their research
and encourage business start-ups.

A major gift from alumnus William
Seath, BEng’52, has provided the impetus
to move more purposefully in this area. It
will enable our professors, graduate
students and undergraduates to concen-
trate more fully on the “development”
aspect of research and development.

Interim Dean Andrew Kirk says the new
emphasis on entrepreneurship will
generate additional revenues from
research contracts, help to ensure that
Faculty research remains relevant and,
hopefully, lead to start-up companies that
will benefit the Canadian and
international economies.

“Increased entrepreneurial contacts
and collaboration with industry will also
result in greater employment
opportunities for our students,” Kirk says,
“but most importantly, we hope the new
thrust will spark a true culture change —
one that will prove critically important to

our Faculty’s future.”
As the articles in this issue demonstrate,

innovation and entrepreneurship have
long formed part of the research agenda
at McGill’s Faculty of Engineering, but
Kirk says “what was missing was a
concerted effort to better harness the
talent we have.”

The infusion of new funding from the
Seath gift will provide a hub for
innovation and entrepreneurship. Dubbed
“Innovations Catalyst in Engineering”
(ICE), the program will provide mentorship
and guidance for students and professors
with creative ideas,

The Macdonald Engineering Building
recently underwent a $25-million facelift.
The 19-month project was part of a $2-
billion federal-provincial economic stimulus
package that funded infrastructure
improvements to support science and
technology initiatives at post-secondary
institutions.
The staircase at right is a nighttime view

from the top of the six-storey glass atrium
that many consider
the renovation’s most
attractive feature.
The refit corrected

major deficiencies in
the stately
engineering building
and design changes
make more effective
use of research, study
and office space.

Several laboratories were reconfigured or
relocated, graduate and undergraduate
students have benefited from cleaner and
brighter work areas and there is greater
wheelchair accessibility.
Renovations to the 106-year-old

structure include an elevator, a small
number of additional offices for
professors, new washrooms, considerably

improved energy efficiency and heating,
cooling, electrical and plumbing upgrades
to meet modern research and teaching
standards. Ventilation, for example, was
extended and centralized to improve air
circulation — particularly in laboratories.

The government project targeted
infrastructure improvements. It did not
include teaching and research equipment
or classroom and laboratory furnishings.
The Faculty relies almost entirely on alumni
and other gifts to purchase these items.

Alumnus lights a spark
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(see Entrepreneurship page 2)
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Dean’s Message

The information in
this issue about
entrepreneurship at
McGill Engineering is
important in and of
itself, but what makes it
particularly noteworthy
is that it was an
alumnus who suggested that we develop
this area of Faculty life more fully, and
then proposed the path to do so.

We often tell alumni that they are
key players in our growth, but many
interpret that statement in strictly
financial terms. Donations are
important, to be sure, but alumni
participation involves much more than
a willingness to pull out a cheque book.

Creative ideas that prod us to move in
new directions are valued by academics
and students alike. We recognize that our
graduates’ real-world experience and
their understanding of industry and
societal trends can add immeasurably to
the technical knowledge imparted in our
classrooms and laboratories.

Effective framework
The new thrust in entrepreneurship is
the result of a single conversation with
alumnus William Seath, BEng’52 — a
conversation that developed into an
analysis of what should and could be
done, followed by a plan and a
timetable to assign resources to this
important interaction between McGill
Engineering and industry.

Innovation and technology transfer
have been underway here for years, but
the encouragement and financial
support that Mr. Seath provided helped
the Faculty of Engineering to propel
entrepreneurship to the fore.

Individual professors and students will
continue to make breakthroughs that
benefit society and help grow the
economy, but they will now do so
within a framework that nurtures and
supports their ingenuity and hard work.

Alumni are an essential component of
the McGill Engineering family. I thank you
for your input and I encourage you to
keep your ideas coming.

Andrew G. Kirk
Interim Dean
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North American engineering schools
say at least 30 per cent of their
graduates later migrate towards

other fields — everything from
management to law and medicine. These
post-engineering career options are more
than a trend, they are the new reality.

McGill Chemical Engineering alumnus S.
Nimu Ganguli, BEng’85, MEng’88, is a case
in point. After spending five years
working for IBM after graduation, the
Montreal-born engineer decided that
medicine was his true calling. Today Dr.
Ganguli is a specialist in Nuclear
Radiology and is the Site Chief
responsible for Diagnostic Medical
Imaging and Nuclear Medicine at the
William Osler Health Centre at Brampton
Civic Hospital in Ontario.

“The skills I learned at McGill
Engineering proved extremely helpful,
both in medical school at the University of
Toronto and now, in my career as a
physician. My practice involves the use of
sophisticated imaging technology for
diagnostic consultations and I have the
opportunity to use my McGill Engineering
background and its logical approaches in
computer technology. Admittedly we
used punch cards back then rather than
desktops, but the logic is the same.

“In fact there
were several
engineers in my
class at med
school. I guess
you can say that
engineering
teaches you how
to learn, no
matter what the
subject matter.
My initial job at
IBM also involved the application of
certain engineering principles that
weren’t directly related to my studies in
chemical engineering, but nonetheless
McGill had given me the skills to absorb
what I needed to learn to succeed at IBM.
Later, my familiarity with computers
influenced my decision to specialize in
nuclear radiology.”

Dr. Ganguli realized the power of
learning an early age. His father, P.K.
Ganguli, was involved in cancer research,
initially at McGill after earning his PhD in
India, and later, at the Université de
Montréal. He died when Nimu was only
17, but the values he instilled in his son
have remained strong to this day.

When Nimu decided to establish an
endowment at

Alumnus S. Nimu Ganguli, M.D.

A family connection inspired
by a love of learning

S. Nimu Ganguli, M.D.

and encourage and advise academics and
external entrepreneurs alike on the ins
and outs of pursuing commercial
opportunities.

ICE activities include an Industrial
Research Development and Engagement
Officer who will visit companies to
determine their needs and identify McGill

Engineering researchers and students
who can provide solutions.

As well, the William and Rhea Seath
Endowment (named for William and
his late wife, Rhea) funds two annual
awards that recognize achievement in
innovative research with potential for
commercialization. The prizes are open
to undergraduate students, graduate
students and professors. One of the
awards’ key objectives is to free up time
to allow recipients to engage in
technology transfer. That could mean a
reduction in teaching time for professors
or salary stipends for students in lieu of
after school work or summer jobs.

Applications for the awards will be
vetted by alumni with venture capitalist
experience and professors with a track
record in entrepreneurship.

Entrepreneurship (cont’d from front page)

Patents developed by Zetian Mi’s team could
drastically reduce world energy consumption.

(see A family connection page 5)
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Photographs from space of our planet
at night show large swaths of North
America, Europe and Asia glowing

incandescently. The power required to
illuminate our towns and cities accounts
for 20 per cent of global electricity usage,
and 10 per cent of global energy
consumption from all sources.

Current light sources function at
efficiency ranges between 5 and 20 per
cent. Increase this efficiency to something
akin to 20 – 50 per cent, and we
substantially reduce global electricity
consumption.

Zoom in from this cosmic perspective to
focus on Electrical and Computer
Engineering Department Professor Zetian
Mi’s laboratory in the McConnell
Engineering Building. Mi is taking on the
challenge of developing energy-efficient
lighting and currently holds two patents
for technologies developed in his
laboratory. Indeed, McGill boasts one of

the largest patent portfolios of any
Canadian university; at the same time,
its licensing revenue is relatively low.

William Seath’s recent $2-million gift
will address this discrepancy by
strengthening the Faculty’s capacity to
transfer ideas from its laboratories to the
world beyond. The timing is impeccable.
Industry investment in academic research
has jumped dramatically (as high as 20 per
cent between 2009 and 2010 alone) as

companies strive to position themselves at
the vanguard of technological advances.

In that context, Mi’s work is an
imaginative response to a question that
has challenged researchers for more than
a decade.

“Solid-state lighting such as light-
emitting diodes (LEDs) uses semiconductors
to convert electrical current into light,
which in principle can give very high
efficiency,” Mi says. “In practice, this has
been very difficult to achieve.”

Mi’s research is erasing some of these
difficulties. Gallium nitride (GaN)
semiconductors emit blue light at high

levels of efficiency, but for white light you
need a mixture of blue, red and green
light. To obtain red and green
wavelengths, another element — indium
— must be added, but the resulting InGaN
mix reduces efficiency to less than 5 per
cent. So instead companies have created
white light by coating blue LEDs with a
thin layer of phosphor, which then converts
the blue light into red and green, enabling
the LED to glow white. But this process

also comes with a 30 per cent energy loss
caused by heating, which also degrades the
coating and reduces the life of the lamp.

Mi has discovered how to inject GaN
semiconductors with indium without
creating the problems traditionally
associated with that element. The answer
lies in GaN nanowires, sliced into billions
of small sections, densely packed, and
then injected with InGaN quantum dots.
“With each added quantum dot, we alter
the nanowire composition and thus the
wavelength emissions, so that each
nanowire can be adjusted to emit white
light,” he says.

B Y P A T R I C K M c D O N A G H

Entrepreneurship takes on new me

Social entrepreneurship also plays a major role at McGill’s Faculty of Engineering, as evidenced by School of Urban Planning Professor Ahmed
El-Geneidy’s work in helping to shape government transport policy. The increasingly in-demand young professor is pictured here with members of
his research team at one of the growing number of bike racks on campus. Front row (l to r): Undergraduate student Devon Willis, Masters student
Cynthia Jacques, El-Geneidy and Masters student Dea Van Lierop. Back row: PhD student Ehab Diab, Masters student Michael Grimsrud, PhD
student Kevin Manaugh and Masters student Nicole Foth. (see page 6 for details)
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His team has also developed a way of
growing these nanowires on silicon
substrate, saving money (as other groups
use a much more costly sapphire
substrate) while also improving the
yield, because the silicon offers better
consistency in the quality of the final
product. The result is efficiency rates of
up to 60 per cent at 300 amps/cm2. “So
we can have white light LED emissions
giving better efficiency and longer
reliability, at lower manufacturing costs
and better yield,” he says.

The research has led to the
aforementioned patents, one covering the
growth of GaN nanowires, the other for
strategies to help create highly efficient
white-light-emitting GaN LEDs. His group,
in collaboration with McGill Chemistry
Department Professor Pat Kambhampati,
recently received investments from MSBi

Valorisation and MDEIE to develop this
technology for commercialization, and
the research is drawing attention from
major industry players, including Philips
Lumileds and General Electric.

Says Mi, “our goal now is to develop
semiconductor wafers for LED companies
so they can integrate the devices into
their production lines.”

Carrying the plasma torch
Chemical Engineering Department
Professor Sylvain Coulombe is an expert in
processing plasma, an electricity-
conducting gas with high chemical
reactivity, making it perfect for use as a
sterilizing agent. When he met Valérie
Léveillé, PhD’06, in 2002, he recognized a
kindred spirit: she was intelligent,
energetic and committed to developing
innovative technologies with commercial
potential. He convinced her to continue
doctoral research instead of going
directly into industry after completing her
Masters degree, and together they set
out to develop a small, portable and
precise cold plasma torch.

“From a scientific point of view this
project was very challenging, but we saw
many potential applications,” says
Coulombe. The end result: the
Atmospheric Pressure Glow Discharge
Torch, or APGD-t, a 0.5mm cold plasma

torch that established them as pioneers
in their field. They patented the design
and after graduation Léveillé launched
NexPlasmaGen Inc. to commercialize the
technology, with Coulombe acting as a
consultant.

“My intention was to make the torch
super-localized, so that someone could
use it to treat as few as three or four
cells at a time,” Léveillé says.

While she anticipates that
NexPlasmaGen Inc. is two to three years
from bringing its product to market, she
has a clear sense of applications to be
addressed by the initial phase of her
technology.

Multiple applications
The first involves treating chronic
wounds, as the cold plasma torch is
perfect for sterilizing wounds locally by
removing biofilms and then accelerating
the healing process.

Since the plasma research
community is growing
worldwide, laboratories will
need a tool that is very precise
— and as NexPlasmaGen Inc.’s
torch can be calibrated to
produce reactive chemical
species at the desired
concentration levels, Léveillé
will also market it as a research
tool. Future applications
involve treating chronic
inflammations within the
body, such as those associated
with bronchitis or arthritis, and
eventually cancer treatment.

“I really am an applied
engineer who needs to
see the application,” Léveillé
says. “When doing my
doctorate, I had no doubt that
this technology would be
designed, tested and used.”

Professor Sylvain Coulombe and former student Valérie Léveillé believe their cold plasma torch invention could
make them global leaders in plasma-based medical technologies.

O
W

E
N

E
G

A
N

NexPlasmaGen Inc.
President Valérie
Léveillé, PhD’06,
is developing and
commercializing a
tool invented at
McGill Engineering
to disinfect wounds
more quickly and
effectively.

GaN nanowires research at McGill
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McGill Engineering, he chose to honour his
father’s memory and vision by creating the
Dr. P.K. Ganguli Memorial Scholarships for
outstanding second-year students in the
Chemical Engineering Department.

The family connections to McGill run
deep. All three of P.K. Ganguli’s sons
studied here. Nimu’s oldest brother, Gora,
also opted for engineering (BEng’80,
MBA’90), and older brother Nitu studied
management and computer science
(BCom’81, MSc’87). Looking to the
future, Nimu and his wife Domenica have
already had discussions with their 13-
year-old son, Neal, about the possibility
of enrolling at McGill.

“Neal has visited the campus and likes
what he sees,” Dr. Ganguli says. “He’s
even wearing a McGill lapel pin on his
school blazer. Obviously the final decision
will be his, but I would be thrilled if he
decided to follow in my, his uncles’ and
his grandfather’s footsteps. McGill has a
lot to offer.”

Dr. Ganguli believes passionately in the

importance of alumni support for McGill’s
Engineering Faculty. “Canadian
universities cannot depend on government
for 100 per cent of their needs. Alumni
and other forms of support are essential to
sufficiently broaden our universities’
resource base to improve each and every
student’s educational experience.

Overcoming obstacles
“When I sat down with Chemical
Engineering Department Chair Dimitrios
Berk, we looked at different ways I might
help my former department. A one-time
gift was considered, but in the end I
decided to give a gift that keeps on
giving — a scholarship endowment for
second-year students with a record of
outstanding academic achievement.”

With three university degrees of his
own, Dr. Ganguli says it’s clear to him that
the main purpose of a university
education is “to give graduates the tools
to meet life’s challenges — to teach young
men and women how to overcome any

obstacle, whatever their career choices.
“That being the case, every individual

should have the opportunity to go to
university if she or he so chooses, assuming
of course that person has the necessary
qualifications. If that sounds utopian, so
be it,” he says, “but with adequate
support I believe universities like McGill
should be doing more to open their
doors.” Ganguli says that “quota-based
acceptance criteria should be thrown out
in favor of a truly open system that looks
at each person based on merit.”

Ganguli adds that “I hope that my gift
will help to promote that vision by
enabling exceptional students to excel
even more. I also hope that my
endowment will stimulate some of my
classmates to consider making significant
contributions of their own. Many of my
former classmates have high-powered
jobs that are directly related to the start
they received at McGill, and I would hope
they might consider contributing
something back to their alma mater.”

A family connection (cont’d from page 2)

A new weapon to tackle environmental catastrophes
Mathematical methods predict movement of oil and ash

Managing fallout from environmental
disasters like the April 2010 Gulf of Mexico
Deepwater Horizon oil spill requires
precise tools to predict how the oil will
flow. Thanks to work done by Mechanical
Engineering Professor George Haller and
colleague Josefina Olascoaga,
a geophysicist at the
University of Miami, such tools
now appear within reach.
“People used to attribute

oil spill movement to
randomness or chaos. But it
turns out, when you look
at data sets, you can find
hidden patterns in the way
that water and air move,”
Haller says.
During the past decade he

has developed mathematical
methods to describe these
hidden patterns — now
broadly called Lagrangian
Coherent Structures (LCSs),
after French mathematician
Joseph-Louis Lagrange.
“The ocean is like a busy city with a

network of roads, except that the roads
in the ocean are invisible, in motion and
transient.”

The method the team developed
allows them to detect the cores of LCSs —
the equivalent of traffic intersections in
an urban environment.
The intersections unite incoming

flow from opposite directions and

eject the resulting mass of water. When
such an LCS core emerges and builds
momentum inside a spill, researchers can
predict that oil is bound to seep out

within the next four to six days. The
result: forecasting dramatic changes in
pollution patterns that were previously

considered
unpredictable.
Olascoaga’s

computational
techniques and
Haller's theory for
predicting the
movement of oil in
water have other

applications as well, such as
predicting the spread of ash
in air following a volcanic
explosion.
Although Haller wasn’t

tracking the movement of
spilled oil during the
Deepwater Horizon tragedy,
he and Olascoaga are
confident their new
mathematical method will
help officials charged with
controlling future pollution
disasters plan clean-up

efforts more effectively.

With files from Katherine Gombay
and Barbra Gonzalez.

Deepwater Horizon rig fire
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McGill Engineering’s Alma Mater Fund goal is $1-million. Thank you for your past and future support.

Entrepreneurship (cont’d from page 4)

Social entrepreneurs
Not all research efforts lead to patents,
of course. Many faculty members are
involved in what might be termed “social
entrepreneurship,” bringing ideas to
governments and other policy-makers.

“Traffic research has traditionally
focused on how quickly you can get
from one point to another,” says School
of Urban Planning Professor Ahmed
El-Geneidy, leader of the Transportation
Research at McGill (TRAM) group. El-
Geneidy was recently identified as the
third most influential researcher in the
field of design, urban design and urban
planning in Canada. The research catching
so much attention involves developing
novel accessibility measures that evaluate
what you can reach by different transport
modes in particular regions.

“We can assess accessibility for cars,
bikes, buses or the subway, and then
compare them. The higher the immediate

accessibility, the less
travel, because you
have more opportunity
around you,” he says.
“Accessibility affects
quality of life.”

Soon after arriving at
McGill in 2007,

El-Geneidy met with a Quebec Transport
Ministry (MTQ) representative interested
in applying his accessibility measures to
Montreal. El-Geneidy and his TRAM group
developed the necessary conceptual tools
and offered a workshop to the MTQ. Since
then accessibility measures have been
increasingly an aspect of MTQ traffic and
transit evaluations, helping to shape
transport policy. He and his team are
currently developing accessibility
measures to help Toronto-based Metrolinx
evaluate its future transit plans for the
Toronto-Hamilton region, and El-Geneidy
is currently one of four researchers
helping the MTQ develop its long-term
transport vision.

His expertise with accessibility
measures and focused research on public

transit planning and operations, as well
as travel behavior, have made him a
sought-after advisor. He has spoken on
transit issues before the World Bank and
the U.S. Transportation Research Board’s
Transit Research Analysis Committee,
advising the American Federal Transit
Administration on its research and
development program.

Essential partnerships
While El-Geneidy’s accessibility research
can be applied to all modes of
transportation, he focuses on public
transit. “I love buses,” he laughs. “They’re
my life.” In 2009 the Société de Transport
de Montréal (STM) wanted an express bus
for the #67-Saint-Michel route in east
Montreal, which was carrying close to
40,000 passengers daily. The regular #67
bus would continue, but would be
complemented by the new #467 Saint-
Michel express, which would have fewer
stops. But which stops should be included,
and how much time could be saved?

The STM turned to El-Geneidy, who,
working with his graduate students,
developed statistical models to design
several configurations for the new route,
identifying expected time savings. When
the STM implemented the new route, it
was based on El-Geneidy’s research; his
TRAM team then followed this success
with several studies to evaluate the
performance of the new route.

To achieve their full potential, the fruits
of Faculty research like that of El-Geneidy,
Mi, Coulombe and Léveillé must be
transferred to the public realm. “We have
a lot of great people coming up with
super ideas and inventions, but we don’t
always know where to go with them,”
says Coulombe.

The industry liaison position established
with the Seath gift will accelerate the
process of bringing these ideas to people
and companies who can commercialize
them. “We need these partnerships,” says
Coulombe. “We need to develop and
nurture these bonds.”

Final year undergraduate students in Mechanical Engineering are required to solve real-word
problems that test their creativity and competence. The small and highly manoeuvrable Draganflyer
X8 unmanned aerial vehicle (UAV) above is manufactured by Saskatoon-based Draganfly Innovations
Inc. Michael Meguid, Harold Day and Simon Perez Santa Maria were part of a team that suggested
design changes to improve the vehicle’s stability and control. Their work formed part of the annual
MECH463 Exhibit held at McGill Engineering to promote university-industry collaboration and give
younger students a taste of what it means to be an engineer.
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