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TEAM UP
Built on a foundation of research excellence, TRIUMF
continues to lead in science, probing the structure and
origins of matter and advancing isotopes for science
and medicine. The potential for commercialization and
market opportunity is often prevalent through
fundamental research. In partnership with TRIUMF,
Advanced Applied Physics Solutions Inc., measures
the fit of these business opportunities. The teams are
in alignment; the AAPS team focuses on business
development and commercialization efforts while the
TRIUMF team focuses on research and technical
activities. 



alignment

AS A NATIONAL LABORATORY, 
TRIUMF CONTRIBUTES TO 
CANADA’S COMPETITIVE 
ADVANTAGE.

The global scientific community sees
TRIUMF as a bridge between academia 
and the private sector and as a model for
transferring knowledge, training highly
skilled personnel, and commercializing
research for the economic, social,
environmental, and health benefit of 
all Canadians. 
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vision
Lead in Science: The world sees TRIUMF
as Canada's leader in probing the structure
and origins of matter and in advancing
isotopes for science and medicine. 

Leverage University Research:
The Canadian university research
community views TRIUMF as a way to
strengthen and expand their research
programs. 

Connect Canada to the World: International
subatomic physics laboratories look to
TRIUMF when partnering with Canada 
and its research community. 

Create Social and Economic Growth:
The global scientific community sees
TRIUMF as a bridge between academia 
and the private sector and as a model for
commercialization and social impact.

mission
To make discoveries that address the most
compelling questions in particle physics,
nuclear physics, nuclear medicine, and
materials science; 

To act as Canada’s steward for the
advancement of particle accelerators 
and detection technologies; and 

To transfer knowledge, train highly skilled
personnel, and commercialize research for
the economic, social, environmental, and
health benefit of all Canadians. 

values
Excellence and Impact
Collaboration and Teamwork
Honesty and Transparency
Innovation and Relevance



An ecosystem of innovation exists through TRIUMF. With close ties to its eighteen
member universities and the Centre of Excellence for Commercialization and
Research (CECR) developed at AAPS, Inc., TRIUMF has built an environment that
naturally leverages the many resources and relationships available to it through
its members and stakeholders. 

MESSAGE FROM THE
CHAIR OF THE BOARD’S INNOVATION AND INDUSTRIAL PARTNERSHIPS COMMITTEE

TRIUMF and AAPS each have their own distinct
governance model to support their respective area 
of focus. Together, they work to converge and seek
synergies in support of innovation, technology
development, and commercialization. Connected with
universities across Canada, TRIUMF can leverage
opportunities born from research and innovation;
aligned with TRIUMF, AAPS takes these prospects 
and realizes them as economic opportunities. These
opportunities take form in many areas of research 
as the foundation has been established in areas of
physics, chemistry, and more. 

As Chair of TRIUMF Board’s Innovation and Industrial
Partnerships Committee and Chair of the AAPS Board
of Directors, I can attest to the synergy between AAPS
and TRIUMF. Distinct in their responsibilities, both
function as a national resource. As a CECR, AAPS
focuses on bridging the gap between innovation and
commercialization. Aligning with research expertise 
at hand, AAPS brings knowledge and resources to the
business community and business acumen from the
business community to TRIUMF. AAPS and TRIUMF
lead as an example of the full cycle of research and
commercial activities through their vision and
alignment. 

Inside this issue, an example of this synergy is
illustrated. TRIUMF and its collaborators have
developed next-generation technology for producing

isotopes. Coupled with business know-how from
AAPS, this is a model for commercialization of 
medical isotopes for distribution across the country.

Over the past two years, I have had a front row seat 
in the advancement of innovative technologies
addressing important challenges and opportunities that
are important to Canadians and others globally. As I
step into my new role as Chair of the TRIUMF Board 
of Management, I will continue to enthusiastically
support TRIUMF’s scientific leadership and
contributions to fundamental research and the
innovations that arise from the foundational work
being undertaken in particle physics, nuclear medicine,
material science and condensed matter physics.

Appreciative of full value membership, TRIUMF and
AAPS will host a Member University Workshop in the
Fall 2014. I look forward to this meeting as a way to
enhance learning and remaining closely connected
with the key members in our innovation ecosystem.

Sincerely,

Steven N. Liss | Chair, TRIUMF Board of Management
Innovation and Industrial Partnerships Committee |
Director, Board of Advanced Applied Physics Solutions,
Inc. | Vice-Principal (Research), Queen’s University



This fiscal year has been very busy on many fronts. While TRIUMF has excelled, 
as expected, with its Science Program and the progress made with the ARIEL project,
there have also been significant advances with our commercialization efforts. 

MESSAGE FROM THE
HEAD OF TRIUMF’S BUSINESS AND ADMINISTRATION DIVISION

As I reported last year, TRIUMF made internal
adjustments to support a more flexible and responsive
approach to how we deal with innovations and industrial
partnerships. Advanced Applied Physics Solutions Inc.
(AAPS) our Centre of Excellence for Commercialization
and Research (CECR) now operates under the
umbrella of TRIUMF.

Over the past year we have been successful in creating
an environment of cooperation between the business
professionals associated with AAPS and the research
scientist and engineers within TRIUMF. Our goal is to
maximize societal and economic benefit within our
basic research environment and, although challenging
at times, has been achievable. 

For a sampling of TRIUMF business endeavors, this
report outlines the performance, core capabilities, 
and outlook of four business lines: irradiation services,
isotope production and chemistry, technical consulting,
and professional training. There is also an Outlook
section that identifies our emerging companies and
collaborations developed with our partners and the
support of our stakeholders.

One area that is particularly noteworthy is the
timeliness of our medical isotope development and
production in light of the expectation that the National

Research Universal reactor (NRU) in Chalk River
Ontario will cease the production of medical isotopes
in 2016. Working with our partners and supported by
funding from Natural Resources Canada, we expect to
have accelerator-based production of medical isotopes
by the time the NRU ceases production of medical
isotopes.

Through AAPS, TRIUMF will continue to share its broad
expertise with industry to commercialize innovation
and maximize the impact from its research, be it
societal or economic.

This coming year will be the last year of our current
five-year plan. It will lay the foundation to enter the
next five-year plan with the intention of bringing more
value to the Canadian taxpayer from their significant
investment in TRIUMF. 

Sincerely,

Jim Hanlon | Head, Business and Administration,
TRIUMF | President and CEO, AAPS Inc



“Scientific research is now central to the future prospects for our society, for driving forward the economy,
dealing with global threats to security and the environment, enhancing the quality of life... Yet science and
innovation is not done by machines, but by people.” – Science and Technology Facilities Council UK, 2008 

SUSTAINABILITY AND ALIGNMENT

AAPS’ proximity to and close relationship with TRIUMF
provides access to knowledge and expertise in detector
technology, advanced analytical techniques, powerful
computer systems, facilities, special operating
licenses and resources for testing new developments
and prototypes.  

AAPS, informed and guided by market analysis 
and interactions with industry, identifies a potential
match between a platform technology and a market
opportunity, selects an industrial partner and conducts
product development and commercialization to
accelerate the business. The preferred outcome of
these efforts is a spin-off venture that takes the
product to market.

FROM RESEARCH EXCELLENCE…

Since 2010, the Nuclear Medicine Division at TRIUMF
has been developing a method to produce the isotope
Technetium-99m (Tc-99m) using non-traditional
methods, i.e. without the use of weapons grade
uranium or nuclear reactors. Tc-99m is used globally
in 20-40 million scans per year– over 80% of diagnostic
tests for heart disease and cancers use this isotope. 

In 2010, through the Non-reactor Based Isotope
Supply Contribution Program, a TRIUMF-led team
proved the capability of producing substantial amounts
of Tc-99m from the irradiation of isotope Mo-100 using
a proton beam from a small commercial cyclotron.
Subsequently, in Budget 2012, Natural Resources
Canada developed the Isotope Technology Acceleration
Program (ITAP) and provided funding to industrialize
the production process. Through ITAP, TRIUMF
brought on board several partners to tackle this
national issue. The TRIUMF-led consortium includes
the British Columbia Cancer Agency, the Lawson
Health Research Institute (LHRI), the Centre for Probe

FEATURE:

FROM RESEARCH EXCELLENCE 
TO BUSINESS RELEVANCE

Unparalleled in academia -or industry, TRIUMF has 
a combination of knowledge, capabilities, and
infrastructure creating an innovative, cutting-edge
environment. From developments with widespread
applications to overcoming technical hurdles, the
laboratory tackles technical and research challenges
head-on. TRIUMF’s world class research in particle
physics, nuclear physics, nuclear medicine, and
materials science has enabled a significant portfolio 
of solutions to mainstream problems.

Recognizing the need for a broader approach 
to business endeavours, TRIUMF formed a
commercialization arm for the laboratory, Applied
Advanced Physics Solutions Inc. (AAPS). Established 
in 2008 as one of eleven Centres of Excellence for
Commercialization and Research (CECR), AAPS is the
only CECR dedicated to advanced physical sciences.
The creation of AAPS as a stand-alone vehicle for
commercialization is a critical tool for TRIUMF that
substantially enhances the laboratory’s prospects 
for economic and societal contributions.  

AAPS maximizes the impact of TRIUMF’s research and
development activities for Canada with a mission to:

• Commercialize advanced physics technologies 
and intellectual property for the social and 
economic well-being of Canadians;

• Collaborate with academic, government, 
and industry stakeholders to develop promising 
new technologies emerging from research at 
TRIUMF and other leading institutions; and

• Develop from three technology platforms (particle 
accelerators, materials science, and isotopes) with 
priority applications in the area of natural resources 
(mining exploration), healthcare (radiation & 
medical isotopes), safety and security (radiation 
detection and monitoring), and accelerator-driven 
technologies. 
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Development and Commercialization (CPDC), and UBC
Molecular Imaging Research Group, here forward
referred to as the ITAP consortium. 

With a handful of cyclotrons already in use by
healthcare centres across Canada, the team developed
an ‘upgrade’ kit that could be retrofitted for various
brands of cyclotrons. This includes the production of
Mo-100 coated solid cyclotron targets, target handling
hardware, plus dissolution and purification chemistry.
This model enables daily, decentralized Tc-99m
production for Canada. 

To date, the ITAP consortium has delivered two
significant milestones: 

1. At the BC Cancer Agency, the team demonstrated 
large-scale production of Tc-99m using a cyclotron 
manufactured at ACSI, a Richmond-based 
company. At 10 curies of production, the yield 
satisfies ~50% of the daily demand of a 
metropolitan area such as Vancouver; and

2.  At the LHRI, the team demonstrated the production 
of Tc-99m using a GE PETtrace cyclotron. 
At 5 curies, the yield is enough to satisfy 
London (Ontario) and its healthcare catchment. 

The team has realized a sustainable solution; the
chemistry is viable, the technology is dependable, 
and the method is scalable. 

… TO BUSINESS RELEVANCE

Hot on the isotope trail, AAPS incorporated Alternative
Radioisotope Technologies for Medical Science
(ARTMS Products Inc) in 2013 to protect and capitalize
on the inventions and technology discoveries
developed through the ITAP consortium and ultimately
bring the innovation to market. ARTMS is closely
integrated with TRIUMF and the ITAP consortium
partners to ensure that benefits flow back to Canada. 

To support ARTMS’ operations during the initial
phases of commercialization, AAPS provided start-up
funds and two HQP to develop the business plan.
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Minister of State for Science and Technology Greg Rickford is 
pictured holding a target during a visit to TRIUMF. 

While the primary mandate of TRIUMF is the pursuit of 
excellence in fundamental research into subatomic physics,
and not the pursuit of economic impacts, such impacts have
been significant.

Leveraging the support from AAPS, ARTMS invested in
the development of a specific type of target to validate
the technology. AAPS will continue to support ARTMS’
efforts in engaging industry partners to co-invest in
ARTMS or to purchase products and services from
ARTMS. 

In return, ARTMS is an example of AAPS providing
needed value to TRIUMF by: understanding the market
dynamics and identifying the value chain of a TRIUMF
technology; accumulating talent, expertise, and
industry relationships; establishing commercial
agreements with industry partners; and shielding
members of the TRIUMF joint venture from the
potential risks and liabilities of commercialization. 

With the innovation developed through the nuclear
medicine program at TRIUMF, AAPS and ARTMS will
establish Canada as a leader in providing a viable
solution to the impending isotope shortage.

Return on Investment in Large Scale Research Infrastructure, 
Hickling, Arthurs, Low (HAL), 2013.



5 times the intensity of what is available elsewhere,
making it the preferred choice for many chip makers
and third-party testing companies. During its operation,
TRIUMF runs “24/7,” allowing companies to be more
efficient with their time. 

BL1B is the only proton beam line in the world that
offers a range of both high energy and variable
intensity. Over the past few years, PIF & NIF customers
have requested more and regular access to our high-
energy BL1B facility because while the peak of the
energy distribution of protons in space is at roughly
100 MeV, the distribution does extend as high as 
500 MeV. Current alternatives to TRIUMF’s facilities
include Los Alamos in the U.S. for neutron tests and
TSL in Sweden for protons and neutrons.

PERFORMANCE

Companies pay TRIUMF for the right of access to
beam and technical staff time and leave with enhanced
understanding of their products, or even with
certification of their products to operate in a radiation
environment. The performance of the past fiscal 
year was in line with expectations, bringing in about
$0.25 million of revenue. Over 35 companies from
Canada, US and Europe made commercial use of the
irradiation facilities, and several new customers along
with the core group of repeat users made up a total 
of 76 visitors. Although the number of companies 
who made commercial use of PIF&NIF in FY 2013 
was lower than in previous years, the availability of 
this service remains competitive and valuable to users.
Cisco Systems continues to be the largest customer
while a number of Canadian space and avionics
companies rely on TRIUMF radiation-effect testing 
for component selection and to meet contractual
requirements. 
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For decades, research scientists and engineers have been seeking to understand how to mitigate 
errors caused in electronic devices by naturally-occurring ionizing radiation. Such radiation can lead 
to a degradation of expected performance, the loss of information or control, and even the failure or
destruction of an electronic device. 

BUSINESS LINE:

IRRADIATION SERVICES

TRIUMF has several beam lines that provide low-
intensity, energetic proton and neutron beams to
simulate natural-radiation exposures either in space
or terrestrial environments. Even at low intensity, a few
minutes of exposure in these beams can correspond 
to years of operation in space, air, or ground so that
accelerated testing for errors in electronics can be
carried out. Since 1995, TRIUMF has become
recognized as a premier test site for space-radiation
effects using protons and neutrons.

CORE CAPABILITY

TRIUMF’s Proton Irradiation Facility and Neutron
Irradiation Facility (PIF & NIF) regularly makes use of
three beam lines. Protons and neutrons are available
at energies up to 120 MeV via BL2C1, which is shared
with TRIUMF’s Proton Therapy Centre for the treatment
of ocular melanoma. Higher energies, up to 500 MeV,
are available with BL1B, a testing facility truly unique
to the world for both its broad range of energy and
intensity. More intense neutron irradiations can be
done with the NIF location at the end of BL1A, where
neutrons yield an energy spectrum well matched to
those in the atmosphere. This is ideal for testing
avionics and ground-based electronic systems, 
such as network and power-distribution servers, 
or even the latest cell-phone chips. 

GLOBAL POSITION

PIF & NIF offer a competitive option for computing,
networking, and aerospace companies seeking
irradiation testing for their equipment. TRIUMF is also
accessible to international customers who may find it
difficult to obtain clearance to test at other facilities
such as the U.S. DOE laboratories, which house
national defense-related activities. Although NIF is
limited in the size of parts it can test, it has roughly 
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The data collected are used in student theses,
presented at international conferences, and are
published in peer-reviewed journals and much of the
research has won awards from the community both 
at the student and professional level.

The BL1B upgrade was completed on time in 2013.
This upgrade, facilitated by AAPS Inc. and financed 
by Cisco Systems, allows for higher intensities of
neutrons and greater access by users. During the
annual shutdown, a new neutron convertor and
handling system was installed along with improved
proton beam diagnostics in BL1B. With enhanced
shielding, TRIUMF is now capable of using about four
times the previous amount of protons to produce much
higher neutron intensities in the PIF & NIF test area,
meeting customer demands and the evolving needs of
the testing community. Testing at BL1B is now offered
four times per year, instead of only in December, 
and this has been met with great approval from our
customer base that appreciates the regular availability
of the beam. The four test periods in 2013 were used
for verification, commissioning and optimization of 
the beam line along with both paid industrial and 
peer-reviewed research use.

OUTLOOK AND UPGRADES

Development continues using the Monte Carlo
simulation package FLUKA to model the different
beam lines to help guide any upgrades and allows for
the training of students as HQPs. FLUKA was used
extensively in the BL1B upgrade project to guide the
design, specify the shielding, and characterize the
resulting beam.

The collaboration with both academic and industry
partners to perform the irradiation testing of electronic
components with muons continues. It is known that
muons can cause upsets with the newest highly-
scaled technologies but it remains to be seen just how
plentiful muons with the appropriate energies are at
ground level. With investment from Cisco Systems,
TRIUMF is assembling a detector and data acquisition
system to better understand the low-energy terrestrial

muon spectrum and their relevant effects to upcoming
electronics. These crucial measurements will be
combined with simulations to help predict in the
coming years what role muons may play with the
reliability and performance of electronics.

With the high reliability of equipment becoming ever
more important, this work will have relevance to the
design of data servers, medical equipment, and
aerospace technology. All of this validation research
and testing, enabled by PIF & NIF, allows academic
and industrial scientists and engineers to solve
existing and minimize future problems, benefits
society with the training of highly qualified personnel,
and develops more reliable, more efficient, and cleaner
products. 

TRIUMF’s reputation for delivering reliable beam 
8 to 9 months per year has always been of significant
value to our customers. TRIUMF will ensure that this
service continues to be available in the years to come,
and is also looking to expand its services.

PIF & NIF Commercial Use
Number of 
Companies Beam time

2008 42 companies 737 hours
2009/2010 39 companies 610 hours
2010/2011 39 companies 711 hours
2011/2012 36 companies 589 hours
2012/2013 43 companies 667 hours
2013/2014 35 companies 580 hours



With cutting-edge research performed by internationally respected scientists and supported by a team 
of talented experts in engineering and technology, TRIUMF is turning research excellence into business
relevance for dozens of BC-based companies and institutions. In scientific circles, Vancouver is gaining 
a reputation as the world’s Isotope Valley.

PERFORMANCE

With support from the NRCan Isotope Technology
Acceleration Program (ITAP), a TRIUMF-led consortium
has now demonstrated full production potential of 
Tc-99m in two provinces in Canada. The TRIUMF-led
team includes partners at the BC Cancer Agency,
Lawson Health Research Institute, and the Centre 
for Probe Development and Commercialization.
Purification efficiency has improved from 78% to 93%.
Full power (300 uA) production on a TR19 cyclotron 
at the BC Cancer Agency demonstrated roughly 
15 Ci of production per run, while full power (130uA)
production on a GE PETtrace machine has
demonstrated about 5 Ci in a six-hour run. ARTMS
Products Inc. was formed, facilitated through AAPS,
Inc., and is working to commercialize the technology
for a “Made-in-Canada” solution, with prospective
international partners. Regulatory approval of the 
key technology is expected to be in place by 2016 (just
as the NRU is expected to cease isotope production). 

The Nuclear Medicine team, in collaboration with the
Accelerator and Science Divisions at TRIUMF, has
produced mCi quantities of At-209 using the ISAC-
ISOL capabilities. This world's first single-photon
computed tomography (SPECT) images of the isotope
were created using a new VECT or SPECT/PET/CT
machine at the Centre for Comparative Medicine. 
At-209 will serve as a model isotope for At-211 that
can be used in radiotherapeutic applications for 
cancer treatment. 

The recent investment of $5.5M from Western
Economic Diversification Canada (WD) will enable
TRIUMF to procure a new TR24 cyclotron and establish
the Institute for Accelerator-based Medical Isotopes
(IAMI) to allow for the development of new isotope
products, processes, and services.
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BUSINESS LINE:

ISOTOPE PRODUCTION AND CHEMISTRY

CORE CAPABILITY

As an accelerator laboratory, TRIUMF has deep
expertise in cyclotron operations, target engineering,
and radiopharmaceutical production and serves as 
an example of the extraordinary benefits that realize
when multiple disciplines are brought together under
one roof. The nuclear medicine team has mastery of
the chemistry and facilities needed to isolate, purify,
and combine the isotopes with biologically active 
target molecules, enabling participation in a world-
class program that includes molecular imaging of
neurodegenerative disease and cancer. With strategic
partners in health sciences and medicine, TRIUMF
uses medical imaging to both diagnosis and assess
treatment of many conditions. 

GLOBAL POSITION

TRIUMF’s nuclear medicine team strives to operate
'up-stream' of other facilities in Canada and the world.
The team aims to complement, rather than replicate,
what others can do. The competitive advantage arises
from its combination of knowledge, skills, and abilities
in isotope production and radiopharmaceutical
chemistry and from over 35 years of experience in
private sector partnerships, such as with Nordion, Inc.,
to deliver life-saving medical isotopes around the
world. Not only does TRIUMF deliver excellent science,
it also trains HQP in medical cyclotron operations and
radiopharmaceutical production providing access to
healthcare front lines with industrial partners. TRIUMF
is developing accelerator-based solutions capable of
producing some of the most important and prevalently
used isotopes in healthcare, eliminating the need for
highly enriched uranium. 
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In collaboration with the BC Cancer Agency and GE,
work is underway to utilize a specific-purpose
radiotracer, to better understand 'triple-negative'
breast cancer–a form of the disease with one of the
poorest prognoses.

TRIUMF regularly irradiates a variety of target
materials, one of which is used to extract strontium-82
(Sr-82) for the production of strontium generators that
yield rubidium-82 isotopes used in cardiology imaging.
Nordion, Inc., procures Sr-82 from TRIUMF for
commercial sales and distribution. Downstream,

Bracco, Inc., uses the Sr-82 to manufacture the actual
generators. Demand for Sr-82 is growing and TRIUMF
is working towards increasing Sr-82 production
capability to meet this demand.

OUTLOOK

TRIUMF will be working with AAPS and ARTMS to
protect and commercialize the cyclotron-based 
Tc-99m technology. TRIUMF will continue to develop
isotopes and radiotracers for preclinical research. 
With the recent WD investment, IAMI will develop and
bring together researchers, clinicians, entrepreneurs,
and the technical team to support a future where new
isotopes are used to drive the personalized healthcare
revolution. 

With TRIUMF and AAPS, ARTMS is working to commercialize
technology for accelerator-based production of Tc-99m, 
a Made In Canada solution.



TRIUMF’s capabilities in physics, engineering, 
and technical design are often tapped in the form
of short-term consulting arrangements. 

The responsible use of public funds by TRIUMF 
for its programs requires the laboratory to limit its
“contract research” or “work for others” activities 
to those that directly advance its mission. TRIUMF 
staff might contribute to troubleshooting a private
company’s product line or providing advice for 
high-tech infrastructure development. TRIUMF’s
contributions to the success of AAPS, Inc. initiatives
fall into this category.

CORE CAPABILITY

In addition to irradiation of materials and isotope
production and chemistry, TRIUMF has established
technical prowess in the following areas:

• Ion beam dynamics;
• Mechanical design, engineering, and fabrication;
• Advanced electronics: digital and analog;
• Advanced computing for scientific 

and facility control;
• Particle and radiation detection, modeling, 

and shielding;
• Radio-frequency (RF) technology 

including low-level and high-power RF;
• Precision magnet design, engineering, 

and measurement;
• Vacuum technology; and
• Cryogenic technology.

GLOBAL POSITION

TRIUMF’s technical competency is brought forth 
from a unique concentration of accelerator expertise
adjacent to isotope production, embedded in an
environment where university collaboration and
industrial consulting are equally encouraged. 

PERFORMANCE

As TRIUMF’s core capabilities attract national 
and international private-sector interest, TRIUMF
management have reviewed and updated external
rates for technical consulting. This ensures that there
is capacity for access to the laboratory’s facilities and
experts, alignment with TRIUMF’s mandate, and that
the laboratory is compensated at fair market value.
The adjusted procedure accommodates standard
pricing and invoicing tools.

During the course of the year, TRIUMF and AAPS 
met with more than a dozen different companies to
explore development opportunities and market needs.
Discussions included advances in ion sources for
medical cyclotrons, advanced magnet systems for
isotope separation, optimization of cryogenic systems
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BUSINESS LINE:

TECHNICAL CONSULTING 
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for handling liquid natural gas, radiotracers for use 
in cardiological drug development, and alternative
production of standard oncological imaging agents
based on Fluorine-18. In each of these situations, the
business experience from AAPS helped frame how
TRIUMF's knowledge, skills, or capabilities might be
most fruitfully engaged to address the needs of the
private-sector partner.

TRIUMF is collaborating with the Institute for Basic
Science in South Korea on superconducting radio-
frequency (SRF) cavity processing and testing, as 
well as the development of a prototype SRF cavity. 

OUTLOOK

As TRIUMF’s innovation and commercialization
partner, AAPS, Inc. will leverage TRIUMF’s know-how
and expertise to provide solutions to industry and
academic institutions. In focusing on priority areas,
like natural resources (mining exploration), healthcare
(medical isotopes), safety and security (radiation
detection and monitoring) and accelerator-driven
technologies, this business line is expected to grow
and produce economic and social benefits to
Canadians. 

TRIUMF’s technical competency
is brought forth from a unique
concentration of accelerator
expertise adjacent to isotope
production.



TRIUMF continues to be in demand as an
organizer and host of prestigious scientific
conferences and training opportunities related 
to advancing isotopes for science and medicine
and probing the structure and origins of matter. 

CORE CAPABILITY

Experts appreciate regular interactions with other
experts to stay abreast of new developments, forge
new collaborations, and challenge existing conceptions
about the field. Through its fundamental research
programs, TRIUMF has experts in nuclear physics,
particle physics, nuclear medicine, materials science,
and accelerator physics. Not only does this lead to
opportunities for training and development, but it 
also has a positive impact on the Vancouver tourism
economy by attracting conference delegates to the
region on a short-term basis. 

GLOBAL POSITION

Although TRIUMF is one of the smaller world
laboratories in subatomic physics, its accomplish-
ments are no small act. In March 2013, the TED
Conference picked up its Californian roots and 
landed in Vancouver for a week of inspiring, thought-
provoking, and creative talks. TED (Technology,
Entertainment, and Design) has diversified to
showcase “ideas worth spreading” in any discipline,
from the arts to nuclear physics. Noting proximity to
TRIUMF, TED organizers requested an opportunity to
bring delegates to the lab. As part of the conference,
where attendees and speakers are encouraged to
cross-fertilize and draw inspiration from unlikely
places, a group of 25 delegates were treated to an
exclusive tour of TRIUMF. 

PERFORMANCE

TRIUMF hosted the Tri-Institute Summer School 
on Elementary Particles (TRISEP), an international
summer school organized jointly with the Perimeter
Institute for Theoretical Physics and SNOLAB. 

The school is intended for graduate students; 45 post-
doctoral researchers from North America, South
America, Asia, the Middle East, and Europe attended
this year. TRISEP features lectures by leading experts
in the field of particle physics and is designed to be
very interactive with ample time for questions and
discussions. 

TRIUMF also hosted the 20th International Conference
on Cyclotrons and their Applications. The conference
featured developments in the science and engineering
of cyclotron technologies as well as the applications 
of the intense beams produced–for isotope production,
irradiation of materials, or fundamental research. 
The Hon. John Jacobson, Deputy Minister of BC's
Ministry of Technology, Innovation, and Citizens'
Services, opened the meeting with a keynote address. 

BUSINESS LINE:

PROFESSIONAL TRAINING 
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CONFERENCES BETWEEN APRIL 2013 TO MARCH 2014

Conference Title Location Dates Delegates Person Days

Tri-Institute Summer School on Elementary Particles Vancouver, BC July 1-12, 2013 45 540

20th International Conference on Cyclotrons / Applications Vancouver, BC Sept 16-20, 2013 180 900

Winter Nuclear & Particle Physics Conference Banff, AB Feb 13-16, 2014 79 316

Nuclear Structure and Reactions Workshop Vancouver, BC Feb 18-21, 2014 40 160

SUBTOTAL 344 1916

TOTAL ($425/person-day) $814,300
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TRIUMF’s Theory Group hosted the Nuclear Structure
and Reactions: Experimental and Ab Initio Theoretical
Perspectives workshop. What began as a modest
collaboration-style meeting of fifteen people in 2011
has expanded significantly in size and scope every 
year. This year, there were 40 attendees, and for the
first time, there was an experimental component to
the workshop that has helped to develop new
collaborations between theory groups and
experimentalists. 

To estimate the economic impact of the conferences 
it attracts to Canada, TRIUMF uses the conservative

multiplier of $425.00 to calculate the economic impact
of one conference visitor per day. The following table
lists the conferences hosted by TRIUMF, the number
of person days spent at the conference and the net
economic impact.

OUTLOOK

In FY 2014, TRIUMF will host the Nuclear Structure
Conference (hosted in Canada for the first time since
1992) as well as the 5th Open Hyper-Kamiokande
Meeting (hosted for the first time outside of Japan). 

TED Conference delegates visit cyclotron vault for a rare, up-close look at the 500 MeV cyclotron. 
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Fiscal Year Fiscal Year
2013-2014 2012-2013

Sponsored Canadian Conferences $ 814,300 $ 1,788,000

Dollar Value of Sponsored Research

NSERC, CIHR $ 6,135,227 $ 6,578,602

NRCan $ 1,065,965 $ 853,827

Total $ 7,201,192 $ 7,432,429

Value of TRIUMF Purchase Orders Issued in Canada

Inside Canada $ 23,333,779 $ 30,547,277

Outside Canada $ 8,530,132 $ 7,902,540

Total $ 31,863,911 $ 38,449,817

Commercial Revenues $ 1,412,019 $ 1,127,465

Collaborative Research (Affiliated Institutions) $ 2,548,271 $ 2,614,920

The following table describes the financial activity at 
TRIUMF over the past two fiscal years. 
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Continuous alignment of AAPS’s goals and
activities with those of TRIUMF’s has successfully
repositioned and recognized AAPS as TRIUMF’s
innovation and commercialization partner. 

AAPS remains focused on supporting projects that 
are within its priority of applications, that have the
potential of generating nearer term success, and 
align with TRIUMF’s commercial activities. This allows
management to maintain control over expenses 
while continuing to operate more efficiently.

WELL LOGGING SYSTEM

AAPS Inc. signed a Collaborative Research and
Development Agreement (CRADA) with GPN Petroleum
Technology Ltd., a Canadian company, to co-invest 
in and co-develop a prototype multi-function pulsed
neutron well-logging system for the oil and gas sector. 

GPN and AAPS have collectively invested $1.2M, 
with an AAPS HQP currently managing the project. 
A number of HQP’s have been hired, including an
experimental nuclear physicist, an electronic and
electrical engineer, and two professors from the 
China University of Petroleum have been retained as
consultants. The IP developed from this project, which
is not based on prior inventions, is owned by AAPS 
and GPN. The project is progressing extremely well
and according to schedule. The prototype and testing 
is expected to be complete in 2015. 

ARTMS PRODUCTS INC.

In FY2012, NRCan invested $7M in a project lead by
TRIUMF under the Isotope Technology Acceleration
Program (ITAP), for the development and deployment
of cyclotron-based technology for the production of the
key medical isotope Tc-99m. The consortium includes
TRIUMF as the Lead Proponent and experts at the 
BC Cancer Agency, the Centre for Probe Development
and Commercialization (Hamilton, ON), and Lawson
Health Research Institute (London, ON).

AAPS incorporated ARTMS Products Inc., 
to commercialize the technology developed by the 
ITAP consortium for the production of Tc-99m targets,
dissolution, and purification hardware. AAPS has been
an active participant in meetings among TRIUMF, 
its consortium partners, and external industry parties
who are interested in acquiring aspects of the 
NRCan-funded Tc-99m project technology. One
business development HQP has been hired to develop
the business plan for ARTMS, as well as the business
case for engaging potential industrial partners for 
co-investment. Upon acceptance of the business plan,
the ITAP consortium will grant a license to ARTMS,
which will allow ARTMS to freely execute its
commercialization strategy. 

MICROMATTER

Micromatter developed a new product, capsulated
mercury standards, for the oil industry, allowing oil
companies to detect the presence and level of mercury
in the oil that has been harvested from the ocean. 
Five new customers from the US (including Chevron),
Hong Kong, and Thailand have purchased these
standards. Micromatter’s senior engineer and 
AAPS have been in discussions for the sale and
transfer of the business and assets to the engineer.
The transaction will be effective as of April 1, 2014 
with a closing date of June 30, 2014.

LOOKING AHEAD

AAPS is the only CECR dedicated to commercializing
advanced developments in the physical sciences. 
Its proximity to and close relationship with TRIUMF
provides access to deep knowledge and expertise in
detector technology, advanced analytical techniques,
powerful computer systems, facilities, special
operating licenses, and resources for testing new
developments and prototypes. AAPS provides needed
value to TRIUMF. It will continue as a wholly owned,
stand-alone, non-profit organization, dedicated to
leveraging and maximizing the value of the Federal
Government’s investments in TRIUMF, its member
universities, and other organizations for the benefit 
of Canadians.



ORGANIZATION AND GOVERNANCE

TRIUMF’s business-development activities are guided by several entities. The Board of Management’s Innovation 
and Industrial Partnerships Committee oversees all of TRIUMF’s innovation activities and facilitates interactions 
with the industrial liaison offices of member universities. The AAPS/TRIUMF Project Oversight Committee replaced
TRIUMF’s Innovation and Industrial Partnerships Panel to oversee the required resources for commercial projects 
as well as the technical support, facilitating communication to ensure projects are realized on time and on budget.
Finally, the TRIUMF Director receives strategic advice about commercialization and market development through 
a Private Sector Advisory Committee. 
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TRIUMF University Consortium

Full Members: University of Alberta, University of
British Columbia, Carleton University, University of
Guelph, University of Manitoba, Université de Montréal,
Simon Fraser University, Queen's University, University
of Toronto, University of Victoria, and York University

Associate Members: University of Calgary, McGill
University, McMaster University, University of Northern
British Columbia, University of Regina, Saint Mary's
University, and University of Winnipeg

BOM Innovation and Industrial 
Partnerships Committee

Steven Liss (Chair), Vice-Principal (Research), 
Queen’s University
Ewart Blackmore, Senior Research Scientist, TRIUMF
Don Brooks, Professor of Chemistry and Director,
Support Programs to Advance Research Capacity, UBC
Jim Hanlon, Head of Business and Administration
Division, TRIUMF; President and CEO, AAPS, Inc.
Digvir Jayas, Vice-President (Research &
International), University of Manitoba
Neil McLean, Vice-President and 
Chief Technology Officer, AAPS, Inc.
Edward Odishaw, Chair of the Board, AAPS, Inc. 

TRIUMF/AAPS Project Oversight Committee

Jim Hanlon (Chair)
Ewart Blackmore
Yuri Bylinsky
Henry Chen 
Meir Deutsch
Ann Fong
Don Furseth

Private-Sector Advisory Committee

Jack Scott, Senior Vice President, Allana Potash Corp.
Henri Buijs, Senior Scientist, ABB Bomem
Alan Pelman, retired Vice President, Technology,
Weyerhaeuser Canada, Ltd. 
Dan Gelbart, co-founder and 
former President, Creo Products, Inc.
Pierre Coulombe, former President, 
National Research Council Canada (NRC)

AAPS Board of Directors

Steven Liss (Chair)
Michael Burns
Pierre Coulombe
Jim Hanlon
Poul Hansen
Colin Jones
Howard Kellough

Zhiyi Liu
Nigel Lockyer
Kevin McDuffie
Neil McLean
Tim Meyer
Jozef Orzechowski
Michael Trinczek

Nigel Lockyer
Edward Odishaw
Peter Scott
Jack Scott
David Torgerson
Arthur Williams
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• Canada Foundation for Innovation
• Canadian Institutes of Health Research
• Genome BC
• Government of British Columbia
• Government of Canada
• Government of Manitoba
• Government of Nova Scotia
• Industry Canada

SELECTED PARTNERS
TRIUMF works with many individuals, organizations, educational institutions, 
and private companies to fulfill its mission. These include:

CERN, Geneva, Switzerland
Fermi National Accelerator Laboratory,
Batavia, USA
GANIL, Caen, France
Gesellschaft für Schwerionenforschung
mbH (GSI), Darmstadt, Germany
High Energy Research Organization 
(KEK), Tsukuba, Japan
Institut des Sciences Nucléaires 
(ISN), Grenoble, France
Institute for High-Energy Physics 
(IHEP), Beijing, China
Institute for Nuclear Research 
(INR), Russia
Istituto Nazionale di Fisica Nucleare 
(INFN), Italy
Japan Atomic Energy Agency 
(JAEA), Tokai, Japan
Japan Proton Accelerator Research 
Complex (J-PARC), Tokai, Japan
Karlsruhe Institute of Technology 
(KIT), Karlsruhe, Germany
Lawrence Berkeley National Laboratory
(LBL), Berkeley, USA
Lawrence Livermore National Laboratory
(LLNL), Livermore, USA
Los Alamos National Laboratory 
(LANL), Los Alamos, USA
Manhattan Isotope Technology, LLC, 
Lubbock, USA
Ministry of Education, Science, and 
Technology (MEST), Seoul, Korea
National Superconducting Cyclotron 
Laboratory (NSCL), East Lansing, USA
Oak Ridge National Laboratory 
(ORNL), Oak Ridge, USA
Paul Scherrer Institut (PSI), Switzerland
Rutherford Appleton Laboratory (RAL), UK
RIKEN Nishina Centre for Accelerator-
Based Science, Wako, Japan
SLAC National Accelerator Laboratory,
Menlo Park, USA
Thomas Jefferson National Accelerator 
Facility, Newport News, USA
Toyota Central R&D Labs, Inc.
UT-Batelle, LLC, USA
Variable Energy Cyclotron Centre, 
Kolkata, India

Canada
Advanced Applied Physics Solutions, Inc. 
Advanced Cyclotron Systems, Inc.
AECL, Inc.
BC Cancer Agency
British Columbia Innovation Council
Burnaby Board of Trade
Canadian Association of Physicists
Canadian Cancer Society 
Canadian Institute for Nuclear Physics
Canadian Light Source, Inc.
Canadian Space Agency
CANARIE
Centre for Probe Research 
and Development
D-Pace, Inc.
General Electric
Institute of Particle Physics
Jubilant-Draximage, Inc.
Lawson Health Research Institute
LifeSciences BC
Nordion, Inc.
Ottawa Heart Institute
Pacific Parkinson’s Research Centre
PAVAC Industries, Inc. 
Perimeter Institute
Positron Emission 
Tomography Imaging at UBC
Royal Society of Canada
Science World British Columbia
Selkirk College
Shad Valley
SNOLAB
Vancouver Board of Trade
Virtual Researcher on Call

International
Argonne National Laboratory, 
Argonne, USA
Brookhaven National Laboratory, 
Upton, USA
China Institute of Atomic Energy, China
Deutsches Elektronen-Synchrotron 
(DESY), Hamburg, Germany

• National Research Council Canada
• Natural Resources Canada
• Natural Sciences and 
Engineering Research Council

• Networks of Centres of 
Excellence of Canada

• Western Economic 
Diversification Canada
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