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Dean’s
Message
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GREETINGS, RYERSON FACULTY OF SCIENCE (FOS) COMMUNITY
MEMBERS! | SINCERELY HOPE YOU ENJOY READING THIS REPORT
OF OUR ACTIVITIES AND SUCCESSES OVER THE PAST YEAR. I'VE
BEEN A PROUD MEMBER OF FOS SINCE OCTOBER 2018 AND HAVE
COME TO UNDERSTAND THE GREAT STRENGTH AND PASSION OF OUR
FACULTY. AND I'D LIKE TO TAKE THIS MOMENT TO CONGRATULATE
OUR INAUGURAL DEAN, DR. IMOGEN COE, FOR BUILDING THIS
FACULTY AND LEAVING IT IN A VERY STRONG POSITION. | WISH

HER MUCH SUCCESS IN HER FUTURE ENDEAVOURS.

The Faculty of Science has much
to celebrate, as you will see on the
pages to come. I also have a few
additional highlights to offer here.
The official opening of the Centre
for Urban Innovation has brought
some beautiful and much needed
research and educational space
online for us. Situated at 44 Gerrard
Street East, the space houses the
activities of Ryerson Urban Water,
the Science Discovery Zone,

and the Food and Soft Materials
Research Group. Other spaces in
the Physics and the Chemistry and
Biology Departments renovated by
the federal Strategic Research Fund
were also completed and opened
over this past year. We thank the
federal government and Ryerson
University for their commitment to
research and education.

& O

2018 has been a year of growth for
the faculty. We welcomed 892 new
undergraduate students into our
programs. An additional 70 graduate
students joined us this year, adding
to our research strength. We brought
in a total of over $5 million research
dollars. And, building on those
strengths and looking forward, we
are currently in the process of hiring
13 new faculty members.

In the Faculty of Science, we continue
to draw inspiration from the diversity
of our people, connection with our
community, and commitment to
impactful education and research.

I hope you enjoy reading our stories
of success in this year in review.




2018
YEAR IN REVIEW

11

We draw inspiration
from the diversity
of our people and
connection with
our community.”

PHOTO: MIKE FORD



FFFFFFF
CCCCCCCCC




2018
YEAR IN REVIEW

ndergraduate
Studies

Our undergraduate students belong to a diverse community
of thinkers, leaders, teachers and researchers who are excited
about scientific discovery that reaches across disciplines and
industries to create new knowledge, solve problems and make
a change. From the first year through to graduation, science

undergrads engage with real-world issues while pursuing
excellence in our classrooms, labs, centres and workplaces,
which foster learning and professional growth. Supported by
professors and mentors, our students are asking questions,
testing solutions and making an impact in their fields.



The Power
of One

CAN ONE PERSON MAKE A
DIFFERENCE? BIOMEDICAL
SCIENCES STUDENT SADIA
MEHMOOD THINKS SO.

Mehmood has been a project
facilitator for RySciMatch, a leader
in the Ryerson Science Society,

an organizer of Faculty of Science
orientations and a co-founder of
two science student groups. She
has also worked on three projects at
Mount Sinai Hospital as a research
intern and is currently the Lead
Science Mentor with Ryerson’s Tri-
Mentoring program.

“Mentoring means so much to
me,” she says. “I had a tough time
adjusting in first year, so now I help
new science students make the
transition. The Faculty of Science
is such a tight-knit community
with individualized support and
great opportunities for leadership.
I help new students see and access
all of that.”

Having grown up in a financially
unstable environment and actively
involved in the care of her mother
who has chronic health conditions,
Mehmood is particularly interested

in health equity and the social
determinants of health. “T want to
work in healthcare with marginalized
communities. As a member of a medical
team, I can advocate for those who
need better access and support -just as
a doctor once advocated for my family
and changed our circumstances.”

FACULTY
OF SCIENCE

11

The Faculty of Science is
such a tight-knit community
with great opportunities

for leadership.”

PHOTO: SANJEEV KUGANESAPILLAI



Voyage of
Discovery

“I'was looking to be challenged,” he
says. “T've always been interested in

the interface between biology and
chemistry - for example, drug design

or molecular probes. Using chemistry
to solve biological problems. But I
wandered away from chemistry, really
for the wrong reason. You've got to study
what you love. For me, that’s chemistry
and everywhere it can take you.”

In addition to having served as co-
president of the Chemistry Course
Union, volunteering at orientations and
serving on the Ryerson Science Society,
Jamkhou has also helped shape the
curriculum for chemistry and biology
as a student ambassador on curriculum
committees. “It’s so important to have
astudent’s perspective. I loved that my
voice was heard.”

If that wasn't enough, there are also
the tracks he has released on Apple
Music and Spotify and his passion for
cooking. Where is this journey headed?
“First, graduate studies in molecular
science. And then maybe running my
own chemistry-lab-inspired Michelin-
starred restaurant. That’s the dream.”

@

APPLE MUSIC +
SPOTIFY:
NICK JAMKHOU

2018
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SCIENTIST OR MUSICIAN. CHEMIST OR
CHEF. CAMPUS VOLUNTEER OR LAB
SUPERVISOR. IF YOU’RE NICK JAMKHOU,
THE ANSWER IS “ALL OF THE ABOVE!”
JAMKHOU BEGAN HIS UNDERGRADUATE
STUDIES IN BIOLOGY AND THEN
SWITCHED TO CHEMISTRY - DESPITE
HAVING EARNED HIS LOWEST GRADE IN
THAT SUBJECT IN FIRST YEAR.

B

Opposite: Sadia Mehmood,

biomedical sciences
undergraduate and lead
science mentor with a
passion for health equity.

Below: Nick Jamkhou,
chemistry undergraduate,

musician and aspiring chef.

PHOTO: MARK BLINCH
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Winning
in the
Workplace

WHEN BENJAMIN PINHORN
ATTENDED A UNIVERSITY FAIR
AS A GRADE 12 STUDENT, THE
MOST PERSONABLE COMPUTER
SCIENCE PROFESSOR THERE
WAS FROM RYERSON.

“He took an interest in me and made
a great case for Ryerson being on my
list. And he was right. Because of the
co-op program here, I now work as a
software developer at the Royal Bank
of Canada, modernizing and adding
new features to their online platform.”

A Dean’s List student and third-place
finisher at the 2018 RU Hacks (“I'm
coming back for first place!”), Pinhorn
can’t say enough about the computer
science co-op option. “It’s made so
much difference to my career and
expertise as a programmer. I found a
few people at RBC in Omni Channel
Development to mentor me, and I
work with them to overhaul client-

Th e CO0-0 p p rOg ram facing applications.”
ma d e SO NucC h Pinhorn is also a peer advisor for

Ryerson’s Career and Co-op Centre,

d iffe re n ce to my promoting its benefits and helping

younger students find success. “I chose

career a nd ex pe rtise Ryerson to help me find exactly the job

I've ended up in, and I'll be working
” there full-time when I graduate. My
as @ p rog rammer. goal is to become a tech lead of my
own squad inside Omni. After that,
who knows what’s possible.”
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Science for
the People

IT’S NOT HARD FOR FOURTH-
YEAR BIOLOGY MAJOR KAUSAR
PANCHBHAYA TO EXPLAIN ONE
OF THE BEST PARTS OF HER LIFE
AS A RYERSON STUDENT: “lI LOVE
MAKING SCIENCE ACCESSIBLE
TO PEOPLE. MY PASSION IS
SHARING WHAT I’'VE LEARNED
WITH OTHERS AND APPLYING IT
IN THE REAL WORLD.”

As a Science Outreach and

Communication Lead at SciXchange,

Panchbhaya does exactly that in
Opposite: Benjamin Pinhorn, Toronto and abr(?ad. For example,
computer science co-op, she travelled durlng the summer
shares how Ryerson has to Barbados to attend and promote
made him career ready. . 5

the final project presentations of

Below: Kausar Panchbhaya, :
e hansar v four youth SciXchange sponsored to

biology major and STEM

inclusivity advocate. participate in the Student Program for

Innovation in Science and Engineering
(SPISE) at the University of the West
Indies Cavehill campus. The program
offers gifted high school students the
chance to participate in university-
level courses like calculus and hands-
on projects in areas such as underwater
robotics and renewable energy.

Panchbhaya has coordinated events
for Science Literacy Week, organized
Ryerson’s Eureka! summer day camp,
held three positions on the Ryerson
Science Society and is a mentor in the
Tri-Mentoring program. She is also a
passionate advocate for inclusivity in
STEM education. “As a self-identified
Muslim woman in STEM, [ want to
help break down the stigma around
under-represented groups.”

PHOTO: IAN PATTERSON



Not Just
a Number

AT THE END OF HIGH SCHOOL,
ANNY-AYSEL INEZA KNEW
THAT SHE WANTED TO STUDY
“SOMETHING RELATED TO
MATHEMATICS.” THE FINANCIAL
MATHEMATICS PROGRAM AT
RYERSON BECAME THE FRONT-
RUNNER FOR ITS FLEXIBILITY
AND BREADTH. “YOU GAIN A
PERSPECTIVE THAT A DEGREE
JUST IN FINANCE OR JUST

IN MATH DOESN'T PROVIDE.
THE PROGRAM PREPARES

YOU TO ENTER SO MANY IN-
DEMAND FIELDS OR TO PURSUE
GRADUATE STUDIES.”

Now in her final year, Ineza views
Ryerson as a place where every
student gets to tailor and define their
experience. She has certainly shaped
hers. She is a member of the Zone
Learning Analytics School at the

Ted Rogers School of Management.
She served as the Vice-President of

Finance of the Ryerson Science Society

and is currently the president of the
Financial Mathematics Course Union.
She co-founded the Ryerson Women
in Mathematics Group, which works
to increase retention rates for women
and other equity groups. And on the
athletics front, she is a member of the
Women’s Ultimate Frisbee team.

Opposite: Anny-Aysel Ineza,
financial mathematics
undergraduate and student leader.

FACULTY
OF SCIENCE

It’s not easy to juggle
academics and activities.
But when you pull off a
great event for students
or have a positive impact
on others, you see the
bigger picture. It’s worth
it, and it’s important.”

It has also been important for Ineza to
stretch herself in unique challenges.
One was the Rotman International
Trading Competition (RITC), which
she joined in her first and second years,
competing against graduate students
from schools like Princeton. “That gave
me confidence to step into the finance
world, with hands-on experience and
technical knowledge that has put me at
an advantage.” Another was competing
in the Oxford Global Challenge with
her friend Paula, winning the regionals
and then attending the nationals in
Calgary. Competing required extensive
research on her topic of choice: the
under-reporting of gender-based
violence. “I discovered my passion at
this challenge, which is the intersection
of my technical background and
international development.”

Whatever Ineza’s ultimate destination
-in Canada or around the world - her
next stop is a full-time position at TD
Bank in analytics and data science. She
interned at TD in the summer of 2018,
summarizing research, suggesting
machine learning models and
developing descriptive statistics tools.

——
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Seeing the excitement
that young students
have for mathematics
has been one of my most
rewarding experiences!”
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Back to
Science

SOME STUDENTS ARRIVE TO
RYERSON WITH A DEGREE OR
DIPLOMA ALREADY COMPLETE.
SOFYA CHERNYAVSKAYA IS
ONE OF THEM.

Though she was interested in sciences,
she first pursued a college business
diploma. After some work experience
in the financial industry, she enrolled
at Ryerson as a mature student in the
Mathematics and its Applications
program. Now in her final year, with
ajob as an analyst in a technology
consulting company secured after
graduation, Chernyavskaya offers an
informed perspective on her Ryerson
experience.

“Ryerson has enabled me to gain
broader work experience,” she says.
“My first co-op was a 16-month
internship at IBM Canada as a financial
analyst. Working in a company of
such enormous scale really expanded
my view on STEM careers. On top of
that, I have been able to contribute to
the STEM4Girls initiative. Seeing the
excitement that young students have
for mathematics has been one of my
most rewarding experiences!”

Chernyavskaya is also president of the
Ryerson Women in Mathematics group
and is committed to empowering
marginalized students on their way to
earning a bachelor’s in mathematics.
Putting this program into the broader
context, she says, “Ryerson is a
supportive community where every
student is offered the flexibility to
shape their own path.”



Small Scale,
Big Impact

Opposite: Sofya Chernyavskaya,
mathematics student, reflects
on her Ryerson experience.

Above: Niloufar Rostam Shirazi,
medical physics undergraduate
student, cancer researcher and
award winner.
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YOU MAY SEE TINY BUBBLES IN
YOUR SODA, BUT FOURTH-YEAR
MEDICAL PHYSICS STUDENT
NILOUFAR ROSTAM SHIRAZI
VIEWS MICROBUBBLES AND
NANOBUBBLES AS A WAY TO
IMPROVE CANCER DIAGNOSIS
AND THERAPIES.

Winner of a 2018 National Science
and Engineering Research Council
of Canada (NSERC) award and

two Physics Faculty Scholarships,
Shirazi’s research is making it more
possible to provide the most efficient
clinically used microbubbles and
nanobubbles as contrast agents for
ultrasound and in drug delivery.

“As the number of Canadians
diagnosed with different types of
cancer increases every day, the
need for better diagnostics and
treatments with minimum radiation
damage to patients also increases,”
she says. “I'm grateful for the
opportunities I've had to conduct
research at St. Michael’s Hospital
and at iBEST research facilities, as
I've been able to contribute to the
cancer research community.”

PHOTO: IAN PATTERSON
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Undergraduate Studies © 5oneoioa soinoee
By the Numbers @ CHEMISTRY

@ COMPUTER SCIENCE

Applications, Offers
and Registration

of First-Year Domestic
Undergraduates, o6 Registrations
Fall 2018 e

. FINANCIAL MATHEMATICS

@ MATHEMATICS

MEDICAL PHYSICS

@ UNDECLARED

10,421
4,342

REGISTRATIONS

852

17%"

INCREASE IN APPLICATIONS
TO THE FACULTY OF
SCIENCE, UP FROM A

. | ——
73 Registrations
1.1% INCREASE IN 2017

28%* 89% 55% A 27%"

INCREASE IN THE INCOMING AVERAGE TO OF FINANCIAL MATH INCREASE IN
APPLICATIONS TO THE BIOMEDICAL SCIENCES STUDENTS ENTERED WITH AN APPLICATIONS TO THE
THE MATHEMATICS PROGRAM FROM ONTARIO 80% OR HIGHER AVERAGE, COMPUTER SCIENCE
PROGRAM FROM 2017 SECONDARY STUDENTS UP FROM 44% IN 2017 PROGRAM FROM 2017
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Applications, Offers
and Registration of
First-Year International
Undergraduates,

Fall 2018

Applications
(%)

Registrations
(%)

98% A 27%"

OF COMPUTER SCIENCE INCREASE OF
STUDENTS ENTERED WITH AN INTERNATIONAL
80% OR HIGHER AVERAGE, APPLICATIONS
UP FROM 90% IN 2017 FROM 2017



Dean’s Honour
List by Program,
2015-2018

@ BiOLOGY

. BIOMEDICAL SCIENCES

CHEMISTRY

. COMPUTER SCIENCE

. CONTEMPORARY SCIENCE

. FINANCIAL MATHEMATICS

@ MATHEMATICS

MEDICAL PHYSICS

Total Dean’s
Honour List

Distribution,
2015-2018
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Undergraduate 500
Degrees Awarded :
by Program,
2014-2018 400
@ FACULTY OF SCIENCE
@ BIOLOGY 300
@ BIOMEDICAL SCIENCES
@ CHEMISTRY
@ COMPUTER SCIENCE 200
@ CONTEMPORARY SCIENCE
@ FINANCIAL MATHEMATICS
@ MATHEMATICS 100
MEDICAL PHYSICS
*TOTAL FACULTY OF 0 ==
SCIENCE UNDERGRADUATE
DEGREES AWARDED 2014 2015 2016 2017 2018
Undergraduate Degrees
Awarded by Program
and Gender, 2018 FEMALE @ MALE @ UNDETERMINED
8%
46%
94%
BIOLOGY BIOMEDICAL SCIENCES CHEMISTRY COMPUTER SCIENCE
CONTEMPORARY SCIENCE FINANCIAL MATHEMATICS MATHEMATICS MEDICAL PHYSICS
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Graduate
Studies

Our commitment to connected science provides graduate
students with the knowledge, perspective and experience they
need to advance their field and career. Making connections
between the lab and the real world, our diverse student body -
half of whom are women - is producing noteworthy achievements
in research, competitions and collaborations with external
partners. Interdisciplinary and cross-industry projects also help
generate novel solutions to complex problems. In addition, we
design and facilitate graduate student career development
programming to better prepare our students for the workforce.



PHOTO: SARAH MCINTYRE

MATHEMATICAL MODELLING IS
COMMONLY USED TO UNDERSTAND
AND PREDICT THE SPREAD OF
INFECTIOUS DISEASE, SUCH AS
EBOLA, HIV AND MEASLES. ONE OF
THOSE MODELS IS CALLED SIR, FO
SUSCEPTIBLE PEOPLE, INFECTED
PEOPLE, RECOVERED PEOPLE.
MANY VARIATIONS OF THE SIR
MODEL EXIST WITH HORIZONTAL
OR VERTICAL TRANSMISSION
RATES - BUT NOT WITH A LINEAR
TREATMENT RATE.

Enter Marvin Hoti, a PhD candidate in
Mathematical Modelling and Methods
with an interest in mathematical biology
-or BioMath - and a deep interest in
infectious disease modelling. Working
under the supervision of Dr. Kunquan
Lan and, in the past, alongside former
Ryerson post-doctoral fellow Dr. Xi Huo,
who is now an associate professor at the
University of Miami, Hoti conducted
novel investigations with a SIR model.
“Implementing a linear treatment rate
to an epidemic model and studying its
qualitative behaviour was one of the
main contributions of our research,”

he says. That implementation makes it
possible to determine how treatment
affects the interaction between

disease and populations and, crucially,
what level of treatment is needed to
eradicate the disease.



PHOTO: MALEK EL-AOOITI

“When I was deciding where to
pursue my doctoral work, I was very
interested in Dr. Dérick Rousseau’s
research, because it focuses on
projects that can be applied in the
food industry,” she says. “When I
heard his lab would be moving into
the CUI and acquiring state-of-
the-art equipment like a scanning
electron microscope and confocal
Raman microscope, I knew this was
where I wanted to be.”

Since arriving, Phulchand has been
conducting research into the

effects of emulsifiers on chocolate
microstructure and rheology while
pursuing a second interest that drew
her to Ryerson: entrepreneurship.

In 2016, she co-founded Better Start
Naturals Inc., a startup that develops
and creates probiotic cold-press

juices and snack bars. The experience

made her hungry for startup culture.
“As soon as I arrived at Ryerson,
signed up at the Science Discovery
Zone,” says Phulchand.

| wanted to
surround myself
with people
who love science
and also have

a business
mindset.”

Opposite:

Above:
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Opposite:

At one level, the award was a
recognition of Tenty’s efforts to
enhance the quality of the
undergraduate student experience
at Ryerson. It also spoke to a broader
theme in Tenty’s approach to life: a
fundamental commitment to helping
people. “Whether I'm applying

my technical knowledge or taking

on a leadership role, I enjoy doing
my part to make people’s lives easier
and more efficient,” says Tenty.

Supervised by Dr. Ali Miri, Tenty’s
research investigated ways of easing
the development process and
optimizing applications in cloud
computing systems. He also
previously worked on a variety of
projects, such as building a video
streaming application using Google
Glass to improve surgical training at
St. Michael’s Hospital. Meanwhile,
Tenty actively contributed to the
Ryerson community. He was Course
Union Director at the Ryerson
Students’ Union, helped form the
Computer Science Graduate Student
Association (CSGCU), served as the
master’s student representative on
the Computer Science graduate
program council, and is currently
Chief Steward representing
academic assistants at Ryerson.



An expert in cancer radiotherapy,
Nusrat works with his supervisor

Dr. Arman Sarfehnia and close
collaborator Dr. Geordi Pang at
Sunnybrook Health Sciences Centre
where both are medical physicists
and adjunct professors in Ryerson’s
Department of Physics. Nusrat’s
diverse research interests include

his thesis research, developing a
novel radiation detector that will
transform how cell death is measured
and improve cancer treatment. He
also has side projects related to water
calorimetry and the application of
cutting-edge MR-linac technology.

This year, Nusrat published a paper
about his thesis research in the
journal Biomedical Physics and
Engineering Express. He achieved a
rare feat for a graduate student when
he was invited to co-author a chapter
on water calorimetry in the book
Recent Advances and Applications in
Dosimetry. Additionally, he presented
at several major conferences, which
led him to win two prestigious

awards: The Anthony J. Mackay
Radiation Protection Award for best
paper presentation at the Canadian
Radiation Protection Associate (CRPA)
conference in May, and the MAX All-
Star Scholarship, awarded by MAX Gala
at the Muslim Awards for Excellence.

Reflecting on his year, Nusrat is quick to
give credit to the supportive culture in
the Faculty of Science. “As a graduate
student, you are made to feel like a
colleague working with very smart
people to solve real-world problems.

I have felt cared for and valued here.”

PHOTO: SARAH MCINTYRE



Graduate Studies
By the Numbers

Applications &
Enrolment

Total Headcount
by Location,

Fall 2018

. GREATER TORONTO AREA

. OTHER ONTARIO MUNICIPALITIES

. OTHER PROVINCES

. INTERNATIONAL
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TOtal Headcount by INCREASE IN FEMALE
ENROLMENT TO MASTER’S

MaSter’s Program & PROGRAMS COMPARED
Gender, Fall 2018 TO 2017 (42%)

FEMALE @ MALE

APPLIED
MATHEMATICS

BIOMEDICAL
PHYSICS

COMPUTER
SCIENCE

MOLECULAR
SCIENCE

Total Headcount
by PhD Program &
Gender, Fall 2018

FEMALE @ MALE

BIOMEDICAL
PHYSICS

COMPUTER
SCIENCE

MATHEMATICAL
MODELLING
& METHODS

MOLECULAR
SCIENCE




Total Funding
Distribution by
Program, 2017-2018*

*SEPTEMBER 2017-
AUGUST 2018

APPLIED MATHEMATICS

‘ BIOMEDICAL PHYSICS

COMPUTER SCIENCE y
. MATH MODELLING & METHODS Master s

MOLECULAR SCIENCE

PhD

IN TOTAL FUNDING;
2017-2018




Total Master’s
Degrees Awarded,
2013-2018

60

40

20

2013-2014 2014-2015 2015-2016 2016-2017 2017-2018

Master’s Degrees
Awarded by Gender,
2013-2018

FEMALE @ MALE

2013-2014
2014-2015
2015-2016
2016-2017

2017-2018




Master’s Degrees
Awarded by Program
and Gender, 2018 FEMALE @ MALE

APPLIED BIOMEDICAL COMPUTER MOLECULAR
MATHEMATICS PHYSICS SCIENCE SCIENCE

Total PhD
Degrees Awarded,
2015-2018

2013-2014 2014-2015 2015-2016 2016-2017 2017-2018



PhD Degrees
Awarded by
Gender, 2013-2018 FEMALE @ MALE

2013-2014 2014-2015 2015-2016 2016-2017 2017-2018

PhD Degrees
Awarded by Program
and Gender, 2018 FEMALE @ MALE

COMPUTER BIOMEDICAL MOLECULAR
SCIENCE PHYSICS SCIENCE
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Research

The Faculty of Science’s reputation as a leader in research
continues to grow. Industry partners seek out our
expertise and our access to state-of-the-art facilities, such
as at the Institute for Biomedical Engineering, Science
and Technology (iBEST) at St. Michael’s Hospital, our

@ laboratories at the MaRS Discovery District and the

- - new Centre for Urban Innovation (CUI). Our vibrant
& research culture and collaborative mindset allow us to build
innovative partnerships both within the academy and across

business sectors. As a result, our researchers both advance
scientific knowledge and generate societal impact.



PHOTO: IAN PATTERSON

“My research focuses on how cells
define their shape, and how they
control changes to their shape, which
has important implications for their
ability to migrate around the body,”

he says. “We are trying to understand
metastasis, the process by which cancer
cells move away from a primary tumour
and establish secondary tumours.”

Olson spent 13 years at the Cancer
Research UK Beatson Institute in
Glasgow, Scotland before joining
Ryerson’s Department of Chemistry
and Biology in May of 2018 to fill a
prestigious Tier 1 Canada Research
Chair in Molecular Cell Biology. With
his interest in the mechanics of cells
and their migration, Olson’s work
overlaps with engineering, chemistry
and physics. “Iwas thrilled to return
to Canada and join Ryerson University
because the opportunities presented for
multi-disciplinary research spanning
many fields are exceptional. It is a
significant benefit to work in a large
urban centre with abundant resources
to draw upon for collaborations.”

Ryerson’s reputation for transferring
ideas into action also appealed to
Olson because his work bridges the

gap between basic and translational
science, taking ideas from lab bench

to bedside. “One objective of my

work is to identify new cancer drug
targets. In collaboration with medicinal
chemists, we have discovered novel
drug-like chemical compounds that are
currently in pre-clinical testing for skin,
breast and brain tumours. Our hope

is to improve the properties of these
compounds with the ultimate goal

that they could be used to treat cancer
patients.”
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OFTEN, AN INTRACTABLE PROBLEM

REQUIRES A NOVEL APPROACH. THAT’S
EXACTLY WHAT MOLECULAR BIOLOGIST
DR. SARAH SABATINOS HAD IN MIND
WHEN SHE EMBARKED ON A BOLD NEW
PHASE IN HER INVESTIGATIONS OF HOW
CANCER CELLS ADAPT AND BECOME
RESISTANT TO CHEMOTHERAPY DRUGS.

Sabatinos and the molecular science
graduate students she supervises
entered into a collaboration with

Dr. Ali Mazalek and her team

at Synlab, an innovation hub at
Ryerson’s Faculty of Communication
and Design. Together, they developed
a tangible-based visual analytics
software suite that uses an interactive
tabletop and wall-mounted displays
to enable Sabatinos and her team to
conduct advanced analysis of DNA
replication models.

Big Picture
DNA

“We're trying to figure out the
molecular complexes and changes
that happen within an individual

cell and across a population, then

see if we can detect patterns,” says
Sabatinos. “The technology amplifies
our work because the display is so
big. We can easily move images and
data around, and several people can
contribute at the same time.”

Above: Dr. Sarah Sabatinos in her
lab at the Ryerson research facility
in the MaRS Discovery District.

Opposite: Dr. Michael Olson,
multi-disciplinary researcher and
Tier 1 Canada Research Chair in
Molecular Cell Biology.

In addition to helping generate
publishable study results, the Synlab
technology is one more step toward an
ambitious goal that fuels Sabatinos’
work. “If we can understand what
causes mutant cells to replicate - or
not - we can potentially prevent a
problem like cancer from developing
in the first place.”

PHOTO: IAN PATTERSON



Currently, Peyman is pursuing

a potentially revolutionary form

of cancer therapy through a
collaboration with three researchers
in Ryerson’s Department of Physics:
Drs. Michael Kolios, Jahan Tavakkoli
and Carl Kumaradas.

The story of how they met, and what
they are trying to invent, is one of
degrees - both temperature and
separation.

Some years ago, while investigating
whether blood glucose could be
measured by shining a laser into the
eye, Peyman had a thought: perhaps

it was possible to non-invasively
measure the temperature of particular
tissues by using photoacoustics (PA),
sound waves released when tissues
expand in response to an increase in
temperature inside the body.

From that original supposition,
Peyman conceived of a cancer
treatment unlike any other based on

a simple fact: tumour cells don’t like
heat, even relatively low temperatures
of 41-43 degrees Celsius.

He began developing a technique
that uses thermally activated
nanoparticles to swarm a tumour cell,
forcing it to overheat and open pores
onits surface, thereby rendering it
vulnerable to the targeted delivery

of chemotherapy drugs that would
not otherwise be able to permeate
the tumour cells. Peyman’s ultimate
goal? Enable localized thermo

and drug therapy that targets and
destroys tumours anywhere in a body
with minimal or no damage to the
surrounding normal cells.

Pursuing his idea, Peyman founded
a startup, Cancer Rx, and secured
help from Brian Stuglik, a biotech

consultant who spent 33 years working
for pharmaceutical giant Eli Lilly and
Co. Together, they set out to prove
Peyman’s theory.

“The real challenge is whether we can
non-invasively measure and control
the temperature of a tumour inside

a patient’s body photoacoustically

or thermoacoustically,” says Stuglik.
“If we can do that, we can achieve
the dream of precision medicine that
Dr. Peyman envisions, including
selectively heating a tumour and
releasing medicines exactly when
and where they are needed.”

When Peyman and Stuglik began
searching for experts in medical
applications of PA technology, they
described what they were looking
for to Peyman’s industry partners

at VisualSonics, a world leader

in imaging systems. Ryerson’s name
came up immediately.



Below:

The Cancer Rx team discovered that
Ryerson had everything they needed,
including researchers who specialized
in nanoparticle synthesis (Kolios and
Dr. Celina Yang), nano-particle bio-
distribution (Yang), photoacoustics
(Kolios, Kumaradas and Dr. Hisham
Assi), ultrasound thermometry
(Tavakkoli and Mr. Elyas Shaswary),
ultrasound heating (Tavakkoli),
magnetic heating (Kumaradas), laser
heating (Kumaradas) and control
systems (Kumaradas).

“Nowhere else in the world could one
find scientists with expertise in all

of these areas under one roof,” says
Peyman. “That was a huge benefit to
our project. More importantly, I found
that the scientists at Ryerson have

the spirit of collaboration rather than
competition, which has contributed to
the success of our investigation.”

success of our investigation.”

Stuglik explains that Ryerson’s
emphasis on research with impact
was a huge draw. “Ryerson’s end goal
is not science for the sake of science.
They want to make treatment easier
and better for patients.”

Two years on, Peyman and his team
are thrilled by the collaboration. “It’s
a great scientific relationship,” says
Peyman. “The people with whom I've
worked at Ryerson are top experts in
their fields while being very friendly,
open minded and cooperative. We
feel lucky to have such collaborators.”

The team from Ryerson is equally
positive about the collaboration.
“Dr. Peyman is a visionary

scientist with a deep passion for
advancing the current state of the
art in cancer treatment,” says
Tavakkoli. “Implementing his ideas
could potentially lead to major
breakthroughs in cancer treatment.”

Just what will that breakthrough be?
“If we are successful, we will have

a cancer treatment that adaptively
targets just the tumours, reducing
the side-effects found in current
treatments,” says Kumaradas.

“In addition, the treatment would
be visualized in real-time, allowing
for automatic or manual control of
the delivery.”

Speaking to the possible impact of
the project, Peyman points out that if
successful, the technology could be
used to treat a significant portion of
the 1.6 million new cases of cancer
that occur in the United States every
year. “The number of potential
applications for this technology make
it a very exciting endeavour,” he says.



Historically, Ontario’s school boards
have managed their information
technology systems independently,
which has led to capacity
constraints on their ability to handle
procurement, training, innovation
and support. Recently, the Ministry
changed their approach, by working
with several school boards to
establish six regional Broadband
Internet Innovation Centres. Known
as BIICs, these centres accelerate
technology implementation by
serving as test labs, training centres
and catalysts for collaboration for
teams from across the province.

The Ryerson BIIC is unique. Thanks
to Miri’s suggestion, research was
added to the core functions of the
centre. “Rather than being limited

to what they hear from vendors,
teams can work with us to explore
the application and impact of various
technologies, such as SD-WAN, 5G
communication, Internet of Things,
Big Data and cybersecurity.”

Since it opened, the Ryerson BIIC
has been a succes