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INTRODUCTION
As the Sylvia Fedoruk Canadian Centre for Nuclear Innovation enters its sixth year of operation and
contemplates transition from start-up and establishment to an ongoing, sustainable business beyond
March 2019, now is the time to reflect on the accomplishments that the Fedoruk Centre has made
towards building the capacity and capability of the Saskatchewan nuclear research and development
community. This report is a summary of achievements and impacts attained by the Fedoruk Centre,
working with the province’s academic community and the Canadian nuclear sector, to place
Saskatchewan among global leaders in nuclear research, development and training, while establishing
the capacity to support a broadened nuclear sector in Saskatchewan.

BACKGROUND
In 2008, the Government of Saskatchewan commissioned the Uranium Development Partnership (UDP)
to explore and assess opportunities to add value beyond the extraction of uranium resources through
research, innovation and training.
Recommendations that came out of the UDP process included:
 Create a centre of excellence for nuclear research and
training, developing programs to support emerging
opportunities in select areas of the nuclear sector
including prospects for longer-term commercialization.
 Develop research programs in nuclear medicine, materials
sciences using neutrons, as well as programs for the
design of advanced small reactors, in partnership with
the university community and other research centres.
 Enhance communication and dialogue with the public
regarding nuclear issues, sustainability and energy
production options, assessing and responding to the
need for information and aiding understanding.
 Form a group of experts to determine investment priorities in targeted areas of nuclear research.
In 2010, the University of Saskatchewan (U of S) further explored the concept of a nuclear research
institute. On March 2, 2011, the province announced a commitment of $30 million over seven years to
establish a “new centre for research in nuclear medicine and materials science at the U of S”. In
December 2011 the Canadian Centre for Nuclear Innovation was established as a not-for-profit
subsidiary of the University of Saskatchewan, with the purpose of placing Saskatchewan among global
leaders in nuclear research, development and training through investment in partnerships with
academia and industry for maximum societal and economic benefit. In October 2012, the Centre was
renamed as the Sylvia Fedoruk Canadian Centre for Nuclear Innovation (Fedoruk Centre) to honour the
memory of one of Saskatchewan’s nuclear pioneers.
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Hon. Brad Wall, Premier of
Saskatchewan, Hon. Sylvia Fedoruk,
Rob Norris, Minister of Advanced
Education, and Peter MacKinnon, the
University of Saskatchewan President,
after the announcement establishing
an institute for nuclear studies at the
University of Saskatchewan in March,
2011. The group is standing with a
piece of Betatron Number 2, the
second particle accelerator of its kind
in the world and the first in Canada.

Activities and Impact Areas
The original Business Framework developed in 2012 envisioned that, with $30 million from the Province
of Saskatchewan, the Fedoruk Centre would attract partner contributions from industry and other
sectors to address its purpose through balanced investments in three key activities:
 Programs: establishing multi-disciplinary clusters of academic activity by supporting the appointment
of new research leaders in Saskatchewan and the inclusion of nuclear components in existing
courses and academic programs.
 Projects: investing in research and development projects that engage partners from academia,
industry and other institutions in Saskatchewan and beyond, with target outcomes including
ongoing and new business activities and opportunities within the province, creating educational and
career opportunities for young Canadians at the leading edge of nuclear technology.
 Facilities: supporting and providing good stewardship of selected nuclear infrastructure in
Saskatchewan, ensuring it is maintained in a competitive state of readiness in support of research,
development and training.
The Business Framework noted that “nuclear science and technology” could make significant
contributions to Saskatchewan’s economy in four principal areas of impact: Medicine, Materials,
Energy, and Environment.
Activities supported by the Fedoruk Centre are open to public view and conducted in a way that fosters
conversations between researchers and the general community. As a result, the Fedoruk Centre strives
to tackle the longstanding challenge of polarized, emotional rhetoric on nuclear topics by creating
opportunities for evidence-based discussion about nuclear science and technology. In doing so, the
Fedoruk Centre aims to build a base of local expertise, connected with experts, industry and research
organizations outside of Saskatchewan, to inform policy decisions on nuclear issues and investment for
maximum impact in areas of strategic value to the province.
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Strategic Plan
In 2014 the Fedoruk Centre’s Board of Directors approved Strategic Plan 2020: Saskatchewan’s Future in
Nuclear Innovation. The plan reinforced the founding vision of the Centre, with a target outcome that
“By 2020, the Fedoruk Centre will establish a research and innovation capacity to support a vibrant
nuclear sector in Saskatchewan.” To achieve this, the Fedoruk Centre identified four goals:
1. Build Nuclear Expertise and Capacity: The Fedoruk
Centre will build expertise and develop capacity in
Saskatchewan in nuclear research, development and
training for positive impacts in the areas of nuclear
medicine, materials research, nuclear energy and
safety, and environmental and social aspects of nuclear
technology. This will be done by attracting and
developing research leadership in the province that
supports innovation and the formation of
collaborations that extend around the world.
2. Enhance Innovation: The Fedoruk Centre will enhance
innovation as a driver of economic diversification in
Saskatchewan, working with the provincial research
community and industry to add value to
Saskatchewan’s resources and contribute to economic
prosperity through the application of expertise to the
development of new nuclear technologies and processes.
3. Engage Communities and Increase Understanding: The Fedoruk Centre will create
opportunities for communities – researchers, decision makers and the public – to engage in
evidence-based discussion and dialogue about nuclear research and development in order to
increase understanding of the risks, benefits and potential impacts of nuclear technologies.
4. Ensure Accountability and Sustainability: The Fedoruk Centre will manage its resources
accountably and transparently and operate its infrastructure safely and efficiently, ensuring the
sustainability of Saskatchewan’s nuclear development capacity for the long-term benefit of the
people of Saskatchewan.
The Fedoruk Centre has worked to achieve these goals through its three areas of activity – Programs,
Projects and Facilities – in the four impact areas. What follows is a summary of significant achievements
and impacts made by the Fedoruk Centre and its community of supported researchers.

BUILDING NUCLEAR EXPERTISE AND CAPACITY
Building expertise and capacity in order to broaden and deepen Saskatchewan’s nuclear research
community has been the primary focus of the Fedoruk Centre’s activities during start-up and
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establishment of operations. This was accomplished through a total investment of $13 million1 in
Projects and Programs to researchers and their institutions, respectively, as illustrated in Figures 1 and
2. These investment have led to 500% growth in the number of Saskatchewan-based scientists,
engineers and social scientists devoting attention to nuclear-related research as principal or coinvestigators during our start-up and development phase of operation (Figure 3).

Fedoruk Centre Funding by Impact Area Programs and Projects

15%

3%

Nuclear Medicince
5%

Materials
Energy & Safety
77%

Society & Environment

Figure 1 – Fedoruk Centre total funding by Impact Area

Fedoruk Centre Project funding by impact area

Nuclear Medicince

33%
49%

Materials
Energy & Safety
Society & Environment

7%
11%

Figure 2 – Fedoruk Centre Project funding by Impact Area

1

4

$12.96 million to August 2017
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Figure 3 – Number of Saskatchewan Principal and Co -Investigators in nuclear research

Projects
The goal of building capacity and capability was initially advanced by establishing a system to call for,
evaluate and allocate funding for research-project proposals from Saskatchewan-based researchers in
all four of the Fedoruk Centre’s impact areas. Projects furthered several objectives:





identifying existing research leaders and collaborators in Saskatchewan who were already
involved in nuclear research or were interested in becoming involved;
creating a platform to train highly qualified personnel in the province in nuclear fields;
encouraging Saskatchewan-based researchers to form partnerships with experts from industry
and academic institutions beyond the province’s boundaries; and
encouraging Saskatchewan-based researchers, from the outset, to think about how their
research project could be linked to socio-economic impacts which they could promote in various
ways later on.

Table 1 provides a summary of the 27 projects that were funded during the Fedoruk Centre’s seven
Project Calls from 2012 to 2016, including numbers of highly qualified people (HQP) employed and
trained throughout the courses of the projects.
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Executive Director John Root with the recipients of the first Fedoruk Project grants at the announcement renaming the Canadian
Centre for Nuclear Innovation as the Fedoruk Centre, January 2013. L-R: Zsis Panpendreou (U of R – Physics); Ian Burgess (U of S –
Chemistry); John Root; Carl Wesolowski (U of S – Medical Imaging); Hirose Akira (U of S – Physics); and Chijin Xiao (U of S – Physics).

Table 1 - Summary of Project Investments, during start -up and development operation
Projects funded
27
Projects completed
11
Total Fedoruk Centre contribution
$4.16 million
Total value of projects
$8.58 million
Fedoruk Centre investment by impact area
$2.02 million, 12 projects
 Nuclear Medicine
$453 thousand, 4 projects
 Nuclear techniques for materials research
$296 thousand, 3 projects
 Energy and Safety
$1.39 million, 8 projects
 Society and Environment
Partner cash contributions
$231 thousand, 7 projects (includes institutional
base funding diverted to the projects)
Partner in-kind contributions claimed
$4.42 million
Ratio of claimed Partner contribution to Fedoruk1.06:1
Centre contribution (average)
Industrial partners (projects)
10 partners on 14 projects
HQP trained/hired for projects
248 (some overlap)
78
 Undergrads
54
 Masters
22
 Ph.D.
68
 Post-doctoral
17
 Technicians
9
 Others
Total HQP with degrees completed (as of 2017 Jan)
93
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Programs
The purpose of the Program activity is to establish enduring programs at Saskatchewan’s universities,
attracting world-class researchers to lead research and training activities in the Fedoruk Centre’s impact
areas. Based on the pre-existing capacity in the province as measured by the response to Project calls,
the strategic needs of the Fedoruk Centre’s stakeholders, and the opportunity to leverage other
investments such as the cyclotron, the Fedoruk Centre chose to prioritize the development of programs
in its impact areas of Nuclear Medicine and of Society and Environment during the start-up and
development phase. A comprehensive, multidisciplinary Project on the scale of a Program, which cuts
across the impact areas of Society and Environment as well as Energy and Safety, was also launched.
Table 2 summarizes the Fedoruk Centre’s Program-scale investments.
Table 2 – Fedoruk Centre Program Investments

Program
Leadership in Nuclear Imaging
 Fedoruk Chair in Nuclear
Imaging Technology
 Fedoruk Chair in
Radiopharmacy
 Fedoruk Chair in Animal
Imaging
 Investments in
radiochemistry equipment
 Support for clinical research
Leadership in Public Policy and Social
Aspects of Nuclear Development
 Centre for the study of
Science and Innovation Policy
(CSIP): Fedoruk Fellowships
and student support
Leadership in Nuclear Energy and
Safety; Nuclear Technology and the
Physical Environment
 Building Technical Capacity to
Understand Siting Issues

Impact Area

Program Total

Fedoruk Investment

$ 5.6 million

Nuclear Medicine

$8.9 million

Society and
Environment

$8.16 million

$ 2.0 million

Nuclear Energy and
Safety; Society and
Environment

$1.1 million

$ 1.1 million

Leadership in Nuclear Imaging
The Fedoruk Centre’s single largest program investment aimed to leverage the province’s strong
research and development capabilities in the medical and life sciences, and create a core of research
leaders to guide the development of the Saskatchewan Centre for Cyclotron Sciences. The original $5.2
million investment by the Fedoruk Centre was supplemented by an additional $100,000 for
radiochemistry equipment plus $300,000 to secure a more-experienced chair holder. The Program
endowed three Fedoruk Chairs, two at the University of Saskatchewan (in radiopharmacy and animal
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imaging) and one at the University of Regina (in nuclear imaging technology), with initial salary and
start-up funding for research, post-doctoral fellows and students. The Program also included support for
a clinical research coordinator and funds to develop nuclear imaging curricula for the universities and
Saskatchewan Polytechnic. This investment was matched by the University of Saskatchewan by hiring
two new faculty members in radiochemistry, including a Canada Research Chair, and a fellow in plant
imaging through the Global Institute for Food Security.
Saskatchewan’s new research leaders associated with the Fedoruk Centre Nuclear Imaging Program
Dr. Aram Teymurazyan holds the Fedoruk Research Chair in Nuclear Imaging Technologies at the
University of Regina. His research focuses on development/implementation of novel detector
technologies and imaging modalities, applications of radiation in the diagnosis and treatment of
diseases. A more recent addition to his research program is the development of nuclear imaging
detectors for plant imaging, to improve the understanding of factors affecting plant productivity.

Dr. Ekaterina Dadachova joined the University of Saskatchewan in 2016 as the Fedoruk Chair in
Radiopharmacy. Formerly a professor at the Albert Einstein College of Medicine in New York, Dr.
Dadachova is leading pioneering research into radioimmunotherapy – using radioisotopes coupled to
antibodies or other drug molecules to treat cancer and infections caused by fungi, bacteria and viruses
like HIV.
Dr. Gurpreet Aulakh is the Fedoruk Chair in Medical Imaging and an assistant professor at the Western
College of Veterinary Medicine at the University of Saskatchewan. Dr. Aulakh earned her Ph.D. at the
University of Saskatchewan and was a post-doctoral fellow at the University of Calgary. She uses a
variety of optical microscopic, synchrotron and nuclear imaging tools to understand how tissue
inflammation – a characteristic of illnesses ranging from cancers, to cardiovascular disease and arthritis
– works at the cellular level.

Dr. Eric Price came to the Department of Chemistry at the University of Saskatchewan from the
Memorial Sloan Kettering Cancer Center in New York, and was appointed the Canada Research Chair in
Radiochemistry in 2017. His research includes developing new radioactive drugs to fight cancers and
bacterial infections.

Dr. Chris Phenix joined the University of Saskatchewan’s Department of Chemistry from the Thunder
Bay Regional Research Institute. A graduate of the University of Saskatchewan and University of
Regina, Dr. Phenix researches novel ways to image the activity of enzymes important for human health
using PET scanners.
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Eric Price, U of S Canada Research
Chair in Radiochemistry (left) and
Fedoruk Chair in Radiopharmacy Kate
Dadachova (right) on a tour of the
research hot cell lab at the
Saskatchewan Centre for Cyclotron
Sciences with the Hon. Kirsty Duncan,
Canada’s Minister of Science (centre),
January 2017.

PhytoPET changes the scope of plant research in Saskatchewan. The PhytoPET, a system for imaging the
uptake of radioisotopes in plants, was unveiled at the University of Regina in January 2017 and used for the
first time in June at the Saskatchewan Centre for Cyclotron Sciences. One of only a few systems of its kind in
the world and the only one in Canada, the PhytoPET system allows plant and soil scientists to follow the
absorption and movement of radioactive tracers in soil and in plants. This provides new insights into how
plants interact with drought. The PhytoPET brings together Saskatchewan experts in nuclear physics,
radiochemistry, soil sciences, plant development and biology in a new way that will benefit agriculture and
contribute to global food security.

Leadership in Public Policy and Social Aspects of Nuclear Development
In February 2016 the Fedoruk Centre invested $2 million to support Fedoruk Fellows, visiting scholars,
graduate student training and research in the Johnson Shoyama Graduate School of Public Policy to
support work related to energy and technology policy, and social engagement. The investment supports
the development of the Energy focus area of the Centre for the Study of Science and Innovation Policy
(CSIP), which generally investigates the societal and public policy dimensions of various energyproduction technologies, including international best practices for public consultation, strategic
assessment and decision support. Nuclear energy is a focus area, both as an example of a controversial
technology and because it is a source of low-carbon electricity that many experts and governments are
considering in plans to fight climate change.
The work of CSIP in the area of public engagement and social policy related to nuclear development has
attracted national and international interest, including Natural Resources Canada, the CANDU Owners
Group, and the OECD Nuclear Energy Agency.
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Fedoruk Fellows at the Centre for the Study of Science and Innovation Policy
Margot Hurlbert, Professor, Johnson-Shoyama Graduate School of Public Policy,
University of Regina
Dr. Hurlbert's research focus is governance and climate change; interrogating laws, policies
and practices that will address both the problem of climate change and adaptation to the
changing climate. She has participated in and led research projects focusing on aspects of
governance including water, agricultural producer livelihoods, drought, flood and energy,
with an interest in regulation and public consultation related to the development of small
nuclear reactors. The geographical focus of her study is western Canada and South America.
Elizabeth Schwartz, Assistant Professor, Johnson-Shoyama Graduate School of Public
Policy, University of Saskatchewan
Dr. Schwartz's primary research interests include local government decision making at the
intersection of climate change policy and energy policy and local governments' decisions
regarding support for or opposition to large energy development projects. Her research has
been funded by a number of external granting agencies, including the Pacific Institute for
Climate Solutions. She has disseminated her findings as publications and at numerous
conferences and invited presentations in Canada and the United States.

Nuclear Attitudes in Saskatchewan. The Saskatchewan Nuclear Attitudes Study
was one of the first projects supported by the Fedoruk Centre. Conducted by
social scientists at the University of Saskatchewan, the study surveyed
Saskatchewan people about their opinions and attitudes in a number of areas
related to nuclear development and policy. The results of the study attracted
national attention and are used by pollsters to validate other opinion surveys
related to nuclear development and uranium mining. Researchers involved in the
initial project are continuing to work in this area, with a focus on how effective
communication and trust is established – particularly among women and
Indigenous people.
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Building Technical Capacity to Understand Siting Issues
Equipping Saskatchewan graduate students with the knowledge required to address complex and interrelated technical, regulatory and legal issues is at the heart of the $1.1 million multidisciplinary project
funded by the Fedoruk Centre in January 2017. The aim of the project at the University of Regina and
University of Saskatchewan is to develop expertise in the engineering, geological, geographical,
regulatory and economic factors of building a small modular nuclear reactor in a place that has not
previously used nuclear power, using Saskatchewan as its case study. The project is a collaboration of 14
researchers from five faculties at both of the province’s universities, with the bulk of the work is being
accomplished by three doctoral and up to 13 masters-level students. The technical aspects of the project
complement the Program in social engagement being undertaken by CSIP.

Research leaders and graduate
students in the Project on Building
Technical Capacity, at the University
of Regina, March 2017.

Measuring Greenhouse Gases from uranium mining . Electricity generated from
nuclear power emits Greenhouse Gases (GHG) throughout the uranium fuel‘s life
cycle. The amount of GHG produced during the mining and milling of uranium are
uncertain due to a lack relevant data. David Parker, a M.Sc. student supervised by
University of Saskatchewan professor emeritus Gordon Sparks and Cameron
McNaughton with Golder Associates, worked to quantify GHG emissions from
uranium mining and milling in Saskatchewan by Cameco and AREVA. Their results
show uranium mining and milling are a small fraction (approximately 10%) of
nuclear power’s total GHG emissions over its life cycle, which are in turn 40 to 100
or coal.
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Cyclotron
Premier Brad Wall speaks during a press
conference in the cyclotron vault at the
Saskatchewan Centre for Cyclotron
Sciences, July 2017. The press conference
was held to announce achievements made
at cyclotron during its first year of
operations, including contributing to
reduced wait times for PET/CT scans and
supplying radiopharmaceuticals to Alberta.

The announcement that the University of Saskatchewan would acquire a cyclotron and construct a
nuclear-substances laboratory was made three days after announcing the establishment of the institute
that would become the Fedoruk Centre in March 2011. While the projects were initially separate, the
Fedoruk Centre accepted leadership of the capital project for the Saskatchewan Centre for Cyclotron
Sciences, anticipating a future role as facility operator. This ambitious project, which began with building
renovations and construction in August 2013, concluded with production of radiopharmaceuticals for
research in May 2016 and the first delivery of radiopharmaceuticals for use in patients at Royal
University Hospital in June 2016. Since then, over 2100 patients in Saskatchewan and Alberta have
received PET-CT scans using Fedoruk Centre’s radiopharmaceutical imaging agent, “FDG”, contributing
to the reduction in patient wait times for a PET/CT scan to as low as one week.

The cyclotron and access to the nuclear
imaging probes it produces that are applicable
to plant research were considered a strong
advantage in the “Designing Crops for Global
Food Security” proposal by the University of
Saskatchewan that received a $37-million
grant from the Canada First Research
Excellence Fund.

The Saskatchewan Centre for Cyclotron Sciences (SCCS) is now the hub of a growing provincial
community of researchers who are developing new nuclear imaging and therapeutic agents to diagnose
and treat diseases ranging from cancers to neurological conditions and fungal infections, and develop
imaging technologies to bring functional imaging to the study of plants and soils. This latter capability is

12

Fedoruk Centre: Start-up and Development, 2012-2019

Appendix 1
unique in Canada and leverages the ag-biotech strengths of Saskatchewan. The presence of the
cyclotron has been instrumental in leveraging millions of dollars in research funding, including over
$3 million from Western Economic Diversification Canada, and was considered a strategic asset that
supported the successful $37 million grant from the Canada First Research Excellence Fund.

Construction and development of the Saskatchewan Centre for Cyclotron Sciences (clockwise from
top left): delivery of the cyclotron to the facility, April 2014; the completed facility, April 2015; the
cyclotron; daily production of the radiopharmaceutical FDG in the production laboratory.

Ron Geyer and Humphrey Fonge
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Targeting Breast Cancer. University of Saskatchewan medical
researchers Humphrey Fonge and Ron Geyer are using radioisotopes
to develop imaging agents to identify aggressive forms of breast
cancer that are resistant to chemotherapy. Results of the work can be
used to tailor current treatments and develop new ways to fight the
disease. The Saskatchewan Centre for Cyclotron Sciences will be a
cornerstone for the researchers’ efforts to develop and commercialize
new radiopharmaceuticals which netted a $2.3 million grant from
Western Economic Diversification Canada.
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IMPACTS: ENHANCING INNOVATION
The achievement of impacts for the social and economic benefit of Saskatchewan people has been a
focus of the Fedoruk Centre and the nuclear research community it supports. During our start-up and

development phase, 16 jobs were created within the Fedoruk Centre and the Saskatchewan
Centre for Cyclotron Sciences, to support nuclear imaging research and produce the
radiopharmaceutical FDG for daily clinical diagnoses in the Royal University Hospital. Other
social and economic benefits were reported by Fedoruk Centre research project leaders.
Social and Economic Impacts – reported by research project leaders
Patents and invention disclosures filed
Spin-Off companies created
Jobs Created beyond Fedoruk Centre or HQP

19
1
3

Knowledge Dissemination and Transfer Reported by Research Project Leaders

Total Publications: 236
Peer-reviewed (e.g. journal articles)
Non-peer reviewed
News stories
Public outreach (e.g. public talks)
Conference presentations
Abstracts
Theses
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Social and Economic Benefits Reported by Research Project Leaders
Jobs created in private sector in Saskatchewan
New or improved value-added product or process
New or improved public policy or practice
Other social benefit
Improved information for decision makers
Enhanced public understanding of nuclear research
Improved nuclear energy safety
New knowledge in nuclear medicine
New or improved medical treatment, technology
0
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Leveraged Funding
Project funding from the Fedoruk Centre has leveraged close to $5.2 million2 from other
sources, including Federal funding agencies and NGOs.

Matching and Leveraging
The Fedoruk Centre’s $4.16 million in Project funding was matched with over $4.4
million in cash and in-kind contributions, and leveraged a further $5.2 million in
subsequent funding to supported researchers.

Industrial partners
Fourteen industrial partners participated in 10 research projects.

Third Party-Validation: The Evidence Network
In 2016, Innovation Saskatchewan contracted The Evidence Network
to assess the impact of the Fedoruk Centre on nuclear research and
innovation in Saskatchewan. Results included:3







88% of researchers attributed a positive impact from the Fedoruk Centre on their ability to
conduct collaborative research.
86% of surveyed researchers reported that the Fedoruk Centre had positively impacted the
attraction of highly qualified personnel with nuclear expertise to Saskatchewan.
87% of researchers reported that the Fedoruk Centre has positively impacted the promotion of
Saskatchewan as viable location to establish a nuclear industry.
89% of research partner organizations in have Fedoruk Project that have attracted additional
research funding attributed their participation as a positive factor.
76% of partners attribute participation in a Fedoruk Project with improvements to their
technical expertise.
90% of partner organizations reported that the Fedoruk Centre has had a positive impact on
Federal or provincial nuclear policies and priorities.

2

$5,190, 908 to November 2017– including $2.3 million from Western Economic Diversification Canada to Humphrey Fonge and Ron Geyer,
University of Saskatchewan; and $426,423 from the Canada Foundation for Innovation to Garth Huber, University of Regina.
3
http://www.fedorukcentre.ca/resources/ten16_fc_infograf.pdf
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Radiation detectors – there’s an app for that. Zisis Papandreou, a physics professor
at the University of Regina, partnered with Saskatoon-based Environmental
Instruments Canada to adapt radiation detectors used in particle physics research
for use as personal radiation monitors for first responders, measuring and reporting
radiation levels to the wearer’s smart phone.

Improving alloys for nuclear reactors. Jerzy Szpunar, Canada Research Chair in
Advanced Materials for Clean Energy at the University of Saskatchewan led research
into developing new alloys for current and future nuclear reactors. The research,
which is also supported by the CANDU Owners Group, contributes to both nuclear
safety and efficiency.

A better way to evaluate kidney function. University of Saskatchewan medical
researchers Dr. Carl Wesolowski and Dr. Paul Babyn are developing a new way to
test kidney function using a medical isotope. Current tests are not always accurate
and require that 16 blood samples be taken in a 24 hour period. The new technique
is more accurate and less invasive, requiring only four blood samples over four
hours. “The Fedoruk Centre is a terrific opportunity, particularly for nuclear
medicine and physics related to nuclear medicine.” -Dr. Carl Wesolowski
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ENGAGING COMMUNITIES, CONTRIBUTING TO UNDERSTANDING
Engaging communities and contributing to fact-based dialogue on nuclear research and development
between the public and experts is a core function of the Fedoruk Centre. During our start-up and
development phase, the Fedoruk Centre’s communications strategy has had two objectives:




Position the Fedoruk Centre and its supported community of
researchers as trusted sources of information on all aspects of
nuclear research, development and technology;
Promote Saskatchewan to the broader nuclear community as a
place where nuclear innovation is taking place.

These objectives have been advanced through:
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Establishment of the nuclearFACTS forum, to provide
opportunities for supported researchers to meet each other and
discuss their work, both amongst their peers and with the public
through events such as public talks. By doing so, the Fedoruk
Centre has strived to build a community of nuclear experts who
are willing to engage with members of the wider community;
Providing expert advice and research to governments about
nuclear energy’s role in sustainability, small modular reactors,
and views of indigenous Canadians on nuclear development;
Generating media attention through announcements, stories and
backgrounders, with a total media reach exceeding 100 million
during our start-up and development phase of operation.
Establishing a social media presence and web-based resources
such as the Canadian Radiation Dose Calculator and Canadian
Cyclotron Directory at www.fedorukcentre.ca ;
Contributing strategy and communications support to national
nuclear research initiatives, including the Canadian Neutron
Initiative, Fusion 2030 and technological roadmap development
for small modular reactors;
Providing Saskatchewan-based researchers and students
opportunities to showcase their work and develop networks
through travel and training grants to support attendance at
national and international conferences;
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Supporting nuclear conferences and meetings in Saskatchewan,
such as the International Atomic Energy Agency’s Joint
Experiments with Small Fusion Devices at the University of
Saskatchewan in 2015, and the Accelerate Nuclear Innovation
workshop with the Canadian Nuclear Association in 2014; and
Promoting Saskatchewan’s nuclear innovation agenda and the
capabilities of the Saskatchewan nuclear research community at
national and international conferences and tradeshows, such as
the Pacific Basin Nuclear Conference, International Technical
Meetings on Small Reactors and the Canadian Nuclear Association.
The Fedoruk Centre also convened roundtable meetings between
Saskatchewan-based researchers and industry.

IAEA Joint Experiment with Small
Fusion Devices, August 2015

Connecting Saskatchewan experts to national issues. Providing power and
heat to remote communities such as in Canada’s north is one potential
deployment scenario for small modular reactors. Through the Fedoruk
Centre, University of Saskatchewan professor Ken Coates and research
associate and graduate student Dazawray Landrie-Parker conducted a study
of the attitudes of Indigenous people in the global north and in Australia
towards nuclear energy and its potential use in Indigenous communities in
the future.
The Fedoruk Centre has also provided advice and analysis to the Province of
Saskatchewan on nuclear issues, including providing input to the
Government’s low-carbon energy plan.
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ACCOUNTABILITY AND SUSTAINABILITY
The Fedoruk Centre has taken its responsibility as a steward of public resources seriously, while ensuring
that its internal processes were transparent to the community.

Governancne
The Fedoruk Centre has established a governance structure that is well-adapted to the mission elements
of the organization. The Fedoruk Centre is a not-for-profit corporation under federal legislation, a
wholly-owned subsidiary of the University of Saskatchewan (sole Member of the corporation), with an
independent Board of Directors. The Board composition provides a balance of technical competencies
in nuclear medicine, materials research, energy and the environment, governance capabilities, diversity
of gender and ethnicity, and representation of universities, government and industry from across
Canada and abroad. While the two key stakeholders of the Fedoruk Centre, the Province of
Saskatchewan and the University of Saskatchewan are each entitled to nominate two board members,
the maximum Board complement is twelve members all of which act solely in the best interests of the
corporation while serving. The Board meets quarterly to oversee the direction and progress of the
Fedoruk Centre, to approve investments in facilities, programs and projects and to provide expertise
that helps to place Saskatchewan among global leaders of nuclear research, development and training.

As of April 2018, the membership of the Board was:
Director

Affiliation

Nominated from

Mr. Engin Özberk, Chair

Special Advisor to the VP Research
Industry Executive in Residence, Minerals
Vice-President Research,
University of Saskatchewan
Former Vice-President, R & D
Canadian Nuclear Laboratories (retired)
Vice-President Finance and Resources, University of
Saskatchewan

public/private sector

Aboriginal Advisor on Governance, Unity and Business
Development
Vice-President Operational Support, Federated Cooperatives Limited
Nuclear Medicine Physician and Radiation Oncologist,
British Columbia Cancer Agency
Scientific Director,
Dalton Nuclear Institute
Associate Laboratory Director, Life Sciences, TRIUMF
Chief Operating Officer,
Innovation Saskatchewan
Vice-President Research
University of Regina
Private citizen with experience in government relations,
governance, policy, nuclear innovation

public/private sector
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Appendix 1
Proposal review
The Fedoruk Centre established robust processes for reviewing proposals for Projects and Programs. A
Project Advisory Committee, consisting of renowned experts from outside of Saskatchewan manages
the proposal review process, securing independent reviewers and recommending projects for funding
based on criteria aligned with the Fedoruk Centre’s objectives. Ad-hoc Program Proposal Advisory
Committees reviewed invited program proposals and made recommendations for investment decisions
to the Fedoruk Centre Board of Directors.
Regulatory compliance
The Fedoruk Centre’s quality assurance and regulatory compliance systems, coupled to a strong safety
culture have contributed to the successes of the Saskatchewan Centre for Cyclotron Sciences. This has
included the award of a Drug Establishment License and notices of compliance by Health Canada with no
corrective observations in two consecutive years – a remarkable achievement. The Canadian Nuclear
Safety Commission uses the Fedoruk Centre’s Public Information and Disclosure Programme for the
cyclotron as an example of best practice for Class II nuclear facilities.

Resource management
The Fedoruk Centre has managed its funding responsibly and in accordance with the intent of the
Funding Agreement with Innovation of Saskatchewan. Investments in Programs and Projects were
undertaken to provide the most benefit in alignment with the strategic priorities of the stakeholders,
taking the most advantage of opportunities to build capacity in areas of strength in Saskatchewan’s
nuclear research community while addressing the most pressing needs of the province. This included,
for example, prioritizing the Program investment in nuclear imaging to exploit the investment in the
cyclotron to the greatest extent possible. While it was not successful in recouping the operating funding
that was brought forward to support the cyclotron capital project, the Fedoruk Centre has sufficient
resources remaining to manage a smooth transition from the start-up and development phase of
operation to a future sustainable operation in a cost-shared business framework.

CONCLUSION
During our start-up and development phase, the Fedoruk Centre has planted seeds for developing
capacities, expertise and capabilities to support a strong nuclear research and innovation community in
Saskatchewan, enabling our citizens to participate in the Canadian and international nuclear sectors. As
we prepare for transition to an ongoing, sustainable business framework, the Fedoruk Centre will
continue to consolidate and build upon these early achievements, particularly in the areas of nuclear
imaging and public policy related to society and the environment. As we do so, the Fedoruk Centre will
also look to develop additional opportunities to advance its areas of impact, laying the groundwork for
Saskatchewan to not only reclaim but also surpass its historic role in nuclear innovation.
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APPENDIX 1 –FUNDED PROJECT LIST
This is a list of the Projects funded by the Fedoruk Centre after peer review of proposals
submitted in response to periodic calls during our start-up and development phase of
operation. The four impact areas are:
1.
2.
3.
4.

NM: Nuclear Medicine, Imaging and associated life-science investigations
NT: Materials Research with Nuclear Techniques, such as neutron-beam projects
ES: Energy and Safety, including studies related to Small Modular Reactors (SMRs)
SE: Social and Environmental aspects related to nuclear science and technology

In the table below, Fedoruk Centre contributions are committed cash amounts, some of which
are yet to be fully disbursed. Partner contributions are derived from the project proposals,
combining cash and cash-equivalent in-kind values. The Fedoruk Centre’s $4.16 million in
Project funding was matched with over $4.4 million in cash and in-kind contributions, and
leveraged a further $5.2 million in subsequent funding to supported researchers.
Research
Leader
Babyn

Project Title

Improving the measurement of renal
function with radionuclide techniques
Burgess
Neutron Reflectometry Studies of
Electrified Interfaces
Xiao
Studies on Innovative Fueling and
Instability Suppression in the STOR-M
Tokamak
Papandreou
Investigation of Silicon Photo-Multiplier
Arrays for Nuclear Medicine and Industrial
Instrumentation
Bell
Nuclear Industry Policy Research Unit
(NIPRU): Individual and Corporate
Opinions of Nuclear Industry
Sparks
Lifecycle Analysis of Greenhouse Gas
Emissions from the Mining & Milling of
Uranium in Saskatchewan
Xiao
Feasibility Studies on Production of ShortLived Radioisotopes Using a Dense Plasma
Focus for PET
Rangacharyulu An Integrated Approach to Nuclear
Materials Selection for the Advanced
High-Temperature Reactor
Szpunar
Prediction of Structural Transformation of
Properties of Inconel X-750 Related to
Helium Formation
Singh
Domestic Animal Models for Human
Disease: Developing Nuclear Technologies
for Diagnosis & Treatment
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Impact
Area
NM

Fedoruk Centre
Contribution
$108,790

Partner
Contribution
$386,000

NT

$84,525

$137,800

ES

$64,400

$76,000

NM

$118,429

$122,950

SE

$108,641

$35,753

SE

$113,164

$171,120

NM

$115,000

$120,000

ES

$112,240

$325,800

NT

$113,965

$140,000

NM

$281,237

$128,500

Appendix 1
Ferguson

Berdahl
Bowles
Palmer
Fonge

Cooper

Pan

CranmerSargison
Burgess

Badea
Hirose

Peak

Geyer

Rakheja

Deonandan

Huber
Fonge
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Probabilistic Risk Assessment of
Groundwater Flow and Contaminant
Transport
Evidence and Nuclear Policy in
Saskatchewan
Molecular Simulation Studies of Nuclear
Waste Materials
Chemical and Enzymatic Synthesis of
Novel Medical Imaging Probes
Targeted molecular imaging and therapy
of insulin growth factor type 1 (IGF-1R)
positive cancers
Synchrotron-Based Imaging as A Stable
Platform for the Study of Bone-Seeking
Radionuclides
Retention and removal of readionuclides
from water by co-precipitation of
phosphates and carbonates
Investigating the radiobiological cell
response to high energy mini-beam
irradiations
Neutron Reflectrometry Studies of
Biological Membranes and Corrosion
Barriers
Imaging gene delivery nanoparticles
targeted to melanoma
Control of plasma flow in STOR-M by RMP
and CT injections: studies of diverter heat
flux in COMPASS
Biogeochemical models for oxyanions in
Saskatchewan uranium mining
environments
Development of Molecular Imaging Agents
to Measure HER3 Expression and
Activation in Breast Cancer
[18F]FDOPA PET/CT to Monitor the
Effectiveness of Fetal Dopaminergic Grafts
in Parkinson Patient
Establishing Social License: Women,
Respect, and Stakeholder
Engagement in the Nuclear Sector
SoLID Heavy Gas Cherenkov Detector
Prototype
89Zr Target Development, Production and
In-vivo Validation Project
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SE

$415,049

$405,790

SE

$151,513

$86,375

SE

$105,074

$44,800

NM

$281,714

$29,617

NM

$172,500

$150,000

NM

$155,710

$80,000

SE

$217,350

$255,220

NM

$141,777

$352,409

NT

$187,450

$200,640

NM

$192,510

$52,340

ES

$119,600

$204,000

SE

$127,650

$62,258

NM

$211,715

$301,000

NM

$29,900

$60,000

SE

$151,782

$30,000

NT

$67,252

$426,243

NM

$215,625

$25,000
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APPENDIX 2 – PARTNERS CONTRIBUTING TO FEDORUK CENTRE PROJECTS
This is a list of partner organizations identified by research project leaders as contributors (cash
or in-kind) for the Fedoruk Centre projects approved during our start-up phase.
Partner Name
Advanced Cyclotron Systems Inc
Areva
Atomic Energy of Canada Limited
Cameco
Canada Foundation for Innovation
Canadian Institutes for Health Research
Canadian Neutron Beam Centre
Canadian Nuclear Laboratories
CANDU Owners Group (9 member companies)
Centro de Inmunologia Molecular
Compute Canada
Golder Associates Ltd.
Jefferson Laboratory
NSERC
Plasmionique Inc.
RUH Foundation
Saskatchewan Cancer Agency
Saskatoon Health Region
Savannah River Ecology Laboratory
Thunder Bay Regional Research Inst
University of Guelph
University of Manchester
University of Manitoba
University of Washington
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Type
Industry (Canada)
Industry (France, International)
Government lab (Canada)
Industry (Canada, international)
Government agency (Canada)
Government agency (Canada)
Government lab (Canada)
Industry consortium (International)
Industry (Canada, international)
Government lab (Cuba)
Government agency (Canada)
Industry (Canada)
Government lab (USA)
Government agency (Canada)
R&D Company (Quebec)
Public foundation (Saskatchewan)
Government agency (Saskatchewan)
Government agency (Saskatchewan)
Government lab (USA)
Government lab (Ontario)
Academic (Ontario)
Academic (UK)
Academic (Manitoba)
Academic (USA)

