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Introduction
The growth of science and technology 
(S&T) is accelerating with new products 
and processes being developed from fields 
such as nanoscience to biotechnology.  In 
2006, the Organization for Economic Co-
Operation and Development (OECD) 
reported that the global gross domestic 
expenditure on research and development 
(R&D) for 2005 was slightly over $750 
billion, with about 68% conducted by 
the private sector.  Leading the way with 
over 40 % of global R&D expenditures, 
the United States of America spent just 
over $312 billion in 2005 (with 70% 
conducted by the private sector).   In the 
same year, Canada only invested $22.7 
billion on R&D of which 52% was spent 
by the private sector, lagging far behind 
international competition [1].

In May 2007, the Government of Canada 
attempted to address this discrepancy 
with the release of its Science and 
Technology strategy entitled, “Mobilizing 
Science and Technology to Canada’s 
Advantage” [2]. This strategy creates 
a vision for Canada that builds on 
“a sustainable national competitive 
advantage based on science and 
technology and the skilled workers whose 
aspirations, ambitions, and talents bring 
innovation to life.”

This vision builds on three distinct 
Canadian advantages to produce a more 
competitive and sustainable economy: 
• An entrepreneurial advantage; 
• A knowledge advantage; and 
• A people advantage.

These economic drivers, along with 
rapidly developing technology, have 
forced researchers in the industrial sector 
to change from the traditional “black 
magic” approach of applying a myriad 
of formulations to a series of standard 
tests to a more rigorous understanding of 

why some experiments succeed and others fail.  This requires 
researchers to find more advanced analytical tools to help 

answer a variety of fundamental questions regarding their 
science and to help them develop a way forward.

With the increased need by all industrial sectors for advanced 
analytical tools, a key part of CLS’s business strategy is to 
prioritize and target key sectors to maximize utilization, avoid 
dilution of scarce personnel resources and ensure success.

Primary target sectors are: 
1.	Natural Resources and Environment – oil and gas, 		
	 mining, remediation 
2.	Protein Crystallography – pharmaceuticals  
3.	Materials – aerospace, tribology, biomaterials,  
	 medical devices

Secondary target sectors are: 
a.	Life Sciences – medical, veterinary, health science  
b.	Agriculture – oil seeds, soil, fertilizers, pesticides 
c.	Imaging – biofilms, magnetic materials, metal 		
	 distribution 
d.	�Nanotechnology – X-ray lithography, nanoparticles, 

quantum dots

For example, a primary focus on the natural resources and 
environment sector is an obvious strategic decision, based 
both on the CLS’s location in a mining-rich province, as well 
as on Canada’s natural resource-driven economy. Canada 
is one of the world’s largest producers of minerals ranging 
from precious metals such as gold, to energy producers such 
as uranium, and to construction materials such as sand and 
gravel.  

To date, 53% of industrial science projects have been 
conducted in the earth and environmental sector.  Projects 
have ranged from mineral processing issues and the 
development of new floatation agents to identifying the form 
of arsenic in historical mill tailings associated with different 
gold milling processes (roasting versus cyanide leach) at the 
same site to air emission studies in proximity of a nickel 
smelter.

The CLS is emerging as a global leader in industrial 
synchrotron applications with extensive partnerships already 
active or being developed. CLS’s world leading industrial 
science model has a goal of 25% commercial utilization of 
each experimental facility. 

CLS operates a diverse set of experimental resources that 
enable industrial commercialization through innovative 
experimentation and knowledge creation.  As more and more 
CLS experimental facilities become fully operational over the 
next five years, industrial utilization will increase.  Facilities 
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such as BMIT (biomedical imaging and therapy), VESPERS 
(characterization of ore-bearing minerals, metals and alloys), 
SXRMB (materials characterization), CMCF2 (protein 
crystallography), and SyLMAND (micro and nano devices) 
will all be heavily used by industry.  

The following table identifies important industrial 
sectors benefiting from synchrotron related research and 
development as well as examples of industrial clients’ research 
projects at the CLS.

The industrial science program is continuing to make 
inroads in a number of different technology sectors with 
interest coming from such diverse fields as defence R&D, 
pharmaceutical development and advanced biomaterials. 
With a steady increase in clients, the CLS has completed over 
29 projects for 22 organizations in 2007 and had a number 
of on-going projects for both new and repeat customers.  
Examples of successful industrial science projects to date 
include:

•	 �Working with Saskatchewan uranium producers AREVA 
and Cameco to demonstrate long-term environmental 
sustainability and meet regulatory requirements associated 
with arsenic found in their tailing management facilities. 
Industrial partnerships such as these enable companies to 
demonstrate leadership in protecting the environment. 

•	 �CLS had its first two pharmaceutical industry users: Eli Lilly 
and GlaxoSmithKline.  The GlaxoSmithKline researchers 
collected their own experimental data with little assistance 
from CLS, whereas Eli Lilly sent their samples by courier 
and CLS staff collected the data.

•	 �Examining nickel in air filters and arsenic in mill tailings for 
the earth and environmental sector with Vale Inco.

•	 �Analysing anti-caking agents associated with potash 
production to improve compaction and increased stability 
thereby decreasing the amount of returned product by the 
customer for Mosaic Inc. 

These projects have proven important to the client for both 
technology development and/or revenue generation and 
have led companies such as Vale Inco to fund dedicated CLS 
scientists to work specifically on their issues. The industrial 
science program will continue to grow and be more successful 
as clients become increasingly aware of the new information 
this unique-in-Canada advanced analytical tool supplies.  Stay 
tuned!
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Industry Sector

Agriculture

Health

ICT

Materials

Mining

Oil and Gas

Pharmaceutical

Customers 

•	 O & T Farms

•	 �CanMar Grain 
Products

•	 �Alltech 
Biotechnology

•	 Health Canada

•	 �Saskatoon  
Health Region

•	 IBM

•	 TR Labs

•	 Nortel

•	 �Johnson 
& Johnson

•	 Canexus

•	 Dofasco

•	 Rockwell  
	 Collins

•	 Vale Inco

•	 Barrick Gold

•	 Mosaic

•	 Cameco

•	 �AREVA  
Resources

•	 �Encana  
(Weyburn  
project)

•	 Exxon 
	 (Imperial Oil)

•	 �Chevron- 
Oronite

•	 Eli Lilly

•	 GlaxoSmith- 
	 Kline

Synchrotron Research

•	 Nutrients in seed

•	 Oil Content

•	 Plant genetics

•	 Animal feed analysis

•	 �Nutrient chemistry of 
soil

•	 Radiation therapy

•	 Medical imaging

•	 �Metals in water and 
sediments

•	 �Mapping of gene 
expression

•	 Data management

•	 Micro-devices

•	 �Semiconductor 
development

•	 Quality assurance

•	 �Development of novel 
materials

•	 Catalysts

•	 Nanotechnology

•	 �Coatings for the food 
industry

•	 �Stability and 
composition of mine 
tailings

•	 �Environmental 
protection & 
remediation

•	 �Potash shipping 
stability

•	 Enhanced oil recovery

•	 �Carbon dioxide 
sequestration

•	 �Reservoir 
characterization

•	 Lubricants

•	 Refinery contamination

•	 �Protein structure and 
function

•	 Drug design

Industrial Science


