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Amyl Ghanem,Michael Nickerson
and Allan Paulson from Dalhousie
University are developing new gels
that could have wide-ranging 
applications,including human medicine.
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Welcome to the premier edition of Advance, a publication designed to help
communicate about the exciting activities and accomplishments that are part of
CanadaÕs new Advanced Foods and Materials Network (AFMNet). 

AFMNet is part of the federal Networks of Centres of Excellence (NCE)
program, which helps support unique partnerships between universities, 
industry, government and not-for-profit organizations. Across Canada 21 
networks exist, driven by a common commitment to transform research and
entrepreneurial talent into economic and social benefits for all Canadians. 

AFMNet focuses on food and materials research related to renewable 
agricultural commodities such as wheat, conifer trees, canola, flax and 
sunflowers. These commodities promise to impact on the economy and health
of Canadians, through their consumption or application.  The diversity of
AFMNet research means the network has the capacity to examine the ethical,
legal and safety implications associated with new products and technologies.

And while commodities are central to our research, people are our most
valuable resource. A major strength of AFMNet is the people weÕre training,
from undergraduate students to visiting scientists. Our trainees will have an
opportunity to visit and study in numerous laboratories and facilities and obtain
a truly multi-disciplinary experience.

Theirs are stories youÕll read about in Advance, as we endeavour to publi-
cally and understandably communicate about research. WeÕre enlisting the help
of students, who are part of a unique research-writing program called Students
Promoting Awareness of Research Knowledge (SPARK). SPARK started at the
University of Guelph 15 years ago, to give students an opportunity to learn how
to write research news stories. Five years ago NSERC became involved and has
helped launched SPARK-supported programs at more than 20 research-
intensive educational institutions across Canada. All stories in Advance are 
written by students.

Through their stories, youÕll see how AFMNet is built on leverage and syn-
ergy, with the ultimate goal of ensuring Canada's pre-eminent role in foods and
agricultural materials research. WeÕre establishing a system of researchers that
will help generate the knowledge and technology needed to develop 
commercially viable, socially acceptable value-added products and processes that
benefit all Canadians, and that can be sold around the world Ð a crucial 
endeavour for an exporting nation like ours.

We hope Advance enhances your understanding of this vital part 
of CanadaÕs agri-food and life sciences economy. I welcome your comments.

Dr. Rickey Yada
Scientific Director 

Transforming
research into
value for
Canadians

Dr.Rickey Yada
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The economy of the 21st century is becoming increasingly bio-based.
Collaboration among diverse research disciplines is leading to an emergence of
value-added products derived from the agricultural and natural resource sectors.
And innovative research is leading to breakthroughs in the development and
delivery of bioproducts, biopharma, biofuels and biomaterials. As we move 
further into the future, we will see continued convergence of science. 

The Advanced Foods and Materials Network (AFMNet) is an excellent way
to maximize the benefits of convergence. Linking scientists and their respective
areas of expertise on key projects will enhance research excellence across Canada.
This is the premise of the Networks of Centres of Excellence program. AFMNet
brings focus to distinctly Canadian strengths Ñ agriculture, food and natural
resources. This network is about ideas and bringing our leading scientists 
together to ensure CanadaÕs prosperity in a knowledge-based global economy.

Foods and materials share the same building blocks, and this network is
finding ways to work with them together. Because the structure of a material
determines its function, AFMNet researchers are trying to understand the 
structure-function of foods and materials Ñ that is, the architecture of these
materials, through their function. 

As chair of the board of AFMNet, I am excited about the projects and 
knowledge that I see developing.

Dr. Murray McLaughlin
Chair
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Co-ordinating a 28-page magazine has kept Advance project 
co-ordinator Kate Roberts on her toes.But the second-year University
of Guelph marketing student still finds time for her studies and for 
her favourite pastime, sports. Kate enjoys playing basketball,volleyball,
soccer and squash,and hopes to head abroad after graduation to 
pursue graduate studies in business and marketing.

When heÕs not busy writing news stories,fourth-year biochemistry
student Rob Fieldhouse spends his time conducting research in the
University of GuelphÕs science complex.His most recent work involves
learning about bacterial toxin structure and function.In this issue,Rob
reports on AFMNet work on novel hydrogels (see page 14).

Second-year drama student Alicia Roberts is at home on the stage and in
the newsroom. As a theatre enthusiast and a SPARK writer at the
University of Guelph,Alicia is exposed to diverse research activity across
campus. She writes about research ranging from the health 
benefits of soy to cellular nutrition (see page 10).After university,
she plans to teach high school and participate in live theatre.

Heather Scott,a fifth-year mathematics major at the University of
Guelph,grew up on Manitoulin Island in northern Ontario before the
days of satellite and cable television.That meant she relied on the
local paper, the Manitoulin Expositor, for the latest news, and she
became an avid news consumer. Check out her story on how to 
control biofilms in pulp and paper mills on page 19.
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Improving 
the health and lives 

of Canadians through 
foods and materials research

Dr. Rickey Yada,Scientific Director 
150 Research Lane, Suite 215
Guelph,Ontario, Canada  N1G 4T2
ryada@uoguelph.on.ca



AFMNet is proud to be 
in partnership with these 
forward-thinking companies
and organizations:
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3M Canada Company

Agriculture and Agri-Food Canada

Alberta Bioplastics Network

Amirix 

Atlantic Canada Computing Consortium (AC3) 
(Memorial)

Avignon Diet and Nutrition Centre

Bowater Canadian Forest Products Inc.

Brenda Elliott,Guelph

Canadian Agri-Food Research Council

Canadian Bacterial Diseases Network

Canadian Food Inspection Agency

Canadian Genetic Diseases Network

Canadian Grain Commission,
Grain Research Laboratory

Canadian Grain Commission,Oilseeds and Pulses

Canadian Institute of Fisheries Technology (Dalhousie)

Canadian Institute of Food Science and Technology

Canadian Institutes of Health Research,
Institute of Aboriginal PeoplesÕ Health

Canadian International Grains Institute

Canadian Language and Literacy Research Network

Canadian Light Source Inc. (Saskatchewan)

Canadian Network of Toxicology Centres

Canadian Technology Network

Canadian Water Network

Casco Inc.

CellFor Inc.

Centre de recherche en sciences et ingŽnierie 
des macromolŽcules (Laval)

Center for Biofilm Engineering 
(Montana State University, U.S.A.)  

Centre for Food and Soft Materials Science (Guelph)

City of Guelph

Dairy Farmers of Ontario

Dalhousie University

Degussa BioActives

Dietitians of Canada

Environment Canada,National Water Research Institute

Food Policy Institute/Rutgers University (U.S.A.)

Foragen Technologies Management Inc.

Forbes Medi-Tech Inc.

Guelph Regional Scanning Transmission 
Electron Microscopy Facility (Guelph)

Health Canada Food Directorate

Health Canada Natural Health Products Directorate

Health Law Institute (Alberta)

Heart and Stroke Foundation of Canada

IBM Canada Ltd.

Inimex Pharmaceuticals Incorporated

Institute for Research in Materials (Dalhousie)

KPMG Inc. and SISKINDS The Law Firm

Lakehead University

LetÕs Talk Science

Loblaws

Manitoba Agriculture and Food

Materials and Manufacturing Ontario

Max Planck Institute of Colloids and Interfaces 
(Germany)

McCain Foods Limited

McGill University

McMaster University

Memorial University

MITACS Inc. (NCE in Mathematics of Information 
Technology and Complex Systems)

National Research Council,Plant Biotech Institute

National Research Council Canada,
Neutron Program for Materials Research 

Natunola Health

NestlŽ,U.S.A.Quality Assurance Laboratory

NestlŽ Product Technology Centre, Kemptthal

Nexia Biotechnologies

NIZO Food Research

Ocean Nutrition Canada

One Person Health Inc.

Ontario Pork

Oregon Health and Science University (U.S.A.)

Parrheim Foods

Petroleum Research Atlantic Canada

Processed Apples Institute (U.S.A.)

Protein Engineering Network of Centres 
of Excellence (PENCE)

Protein Fractionations Inc.

Rimon Therapeutics Ltd.

Ryerson University

Satake Centre for Grain Process Engineering 
(University of Manchester, U.K.)

Sciona

SHARCNET

SPARK (University of Guelph)

St.Francis Xavier University

Sun Microsystems

SynGene Biotek Inc.

Taiyo Kagaku Co.,Ltd.

Technische UniversitŠt MŸnchen (Germany)

TNO Nutrition and Food Research

Tokyo University (Japan)

Unilever R&D Vlaardingen,The Netherlands

University College Cork (Ireland)

University Health Network

University of Alberta

University of British Columbia

University of Guelph

University of New Brunswick

University of Ottawa

University of Victoria

University of Waterloo

U.S.Department of Agriculture 

Warnex
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The better
Band-Aid
solution 
Scientists work
towards artificial
skin patch to
heal wounds 
by Kate Roberts 

The phrase ÒBand-Aid solutionÓ is tak-
ing on a whole new meaning Ñ a positive
one Ñ as AFMNet researchers work towards
creating wound dressings that release 
therapeutic compounds into skin wounds
right when theyÕre needed.

Their goal is to create a dressing that
contains a thick water-based jelly called a
hydrogel. In turn, this hydrogel is modified
to hold therapeutic agents Ñ in this case,
growth factors, naturally occurring com-
pounds essential for healing. From a band-
age-like adhesive strip, these therapeutic
agents are released directly to the wound to
promote healing and reduce infection.

ÒThe healing of skin wounds such as
those from major surgery or burns is a 
complex process involving many biochemical
agents,Ó says research leader Prof. Wankei
Wan of the University of Western OntarioÕs
Department of Chemical and Biochemical
Engineering. ÒDeficiencies in these 
therapeutic agents result in a slower healing
process. In the extreme, the wound may
never heal.Ó

Wan says this problem is especially
prevalent among elderly people, diabetics
and immunocompromised patients.

He notes that there is currently no
effective treatment for chronic wounds. The
standard wound repair process of cleansing,
drying and bandaging is archaic and 
inefficient. It makes a scab, which forces
healing to take place under the skin. That
produces an unpleasant scar and slows down
the healing process.

Instead, says Wan, wounds need 
moisture and therapeutic compounds built
into the dressing, so the wound can heal in
an environment much like that inside the
body. HeÕs focusing on the delivery of
growth factors to the wound site.

Wan and his research group have seen a
recent breakthrough. They designed a
hydrogel material that can controllably
release growth factor-like molecules and an
antimicrobial agent (important in controlling
infection in the wound site) at different
rates, mimicking the bodyÕs natural healing
process and delivering the growth factors
when theyÕre needed. 

Wan says his research wonÕt be complete
until he can accommodate all the growth
factors important in wound healing in the
dressing material. Each of these growth 
factors will be released at rates to coincide
with the needs of each healing stage. In the
meantime, heÕs working with an industrial
partner, Axcelon Biopolymer Corporation of
London, Ont., to continue the development
and commercialization of the wound dressing. 

ÒWound dressing is a global concept,Ó
he says. ÒIf we can influence factors that help
promote chronic wound healing, we can
save health-care systems a lot of money and
let patients live a much more comfortable
and normal life.Ó

In addition to Wan, the multidisciplinary
research team includes University of Western
Ontario physics professor Jeff Hutter and
microbiology professor Bosco Chan, who is
also a research scientist at the Robarts
Research Institute. 
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In some cases, wound dressings may actually 
slow the healing process. Prof.Wankei Wan is 
creating an alternative that is moist and
releases therapeutic compounds.

Foods and Health
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Extraction for cancer-
fighting lycopene holds
promise for other
nutraceuticals,too 
by Kate Roberts 

With the growing interest in functional foods designed to
reduce cancer risks, drugstores can hardly keep enough of the
popular antioxidant lycopene on the shelf. But current
lycopene extracts are simply dried tomato skins, low in purity.
ThatÕs led University of Alberta food science professor Feral
Temelli and University of Guelph physics research associate
Bruno Tomberli to try using a form of carbon dioxide to
improve lycopene extraction processes.

ÒThis solvent has a high probability of extracting greater
amounts of lycopene,Ó says Tomberli. ÒAnd unlike other 
solvents used today, it wonÕt 
leave behind any unwanted 
potentially toxic residue.Ó

The carbon dioxide theyÕre using is
the same type humans exhale, except
itÕs warmer and under high pressure. In
this state, carbon dioxide is called a
supercritical fluid (SCF) because itÕs
been taken to a temperature and 
pressure above whatÕs called the critical
point, where thereÕs no longer a 
difference between a gas and a liquid. 

For carbon dioxide, the critical
point is 31 C and 73 atmospheres (73
times normal atmospheric pressure).
Here, carbon dioxide behaves more like
a liquid and can get into a tomato skin
and dissolve the lycopene. As a gas, car-
bon dioxide can penetrate the skin of a
tomato, but itÕs too light to grab on to
the lycopene and carry it away. As a
SCF, itÕs denser and has the ability to
successfully relocate the lycopene. 

The proposed method of getting lycopene out of tomatoes
is even simpler than conventional extraction techniques. When
conditions are  right Ñ that is, anywhere above the critical
point Ñ the lycopene gets taken up by the carbon dioxide.
From there, the researchers reduce carbon dioxideÕs pressure so
that it behaves like a gas again. It then loses the ability to hold
on to the lycopene, which literally falls out in solid form. This
can then be collected and made into high-purity tablets. 

The percentage of lycopene in the extract can be increased
by dehydrating the tomato skins prior to the procedure. The
researchers are also looking at other solvents that increase
lycopeneÕs ability to be taken up by SCF.

Although their current research is focused on lycopene,
Tomberli says it wonÕt stop there. Increasingly, health-
conscious consumers are demanding natural products and 
natural extraction techniques. Current conventional solvents,
most of which are petroleum-based, can leave residues on the
extracted products and can pose environmental problems such
as leaks and harmful emissions. Temelli says supercritical 
carbon dioxide could help replace the petroleum-based 
solvents being used in food processing today. 

ÒGovernments are placing strict regulations on how
organic solvents are used, and consumers are demanding ÔnaturalÕ
products,Ó he says. ÒThis project couldnÕt be more timely.Ó 

Tomberli, along with University of Guelph professors
Saul Goldman and Chris Gray, is focused on extraction 
theory and fundamentals. Temelli, working with University of
Alberta professors Selma Guigard and Suresh Narine and 
post-doctoral researcher Marleny Saldana, is primarily
involved in experimentation.
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(L-R):Bruno Tomberli,Selma Guigard,Feral Temelli and Marleny
Saldana are using new methods to extract lycopene from 
tomatoes.

A natural
process for a
natural product
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Giving cellular
foods more
nutritional
muscle
Cellular research
helps value-
added products
maintain quality
by Alicia Roberts

Adding value to basic commodities is
the goal of every primary-product economy
such as CanadaÕs. Adding value usually
means further processing and manufacturing,
which creates jobs by turning the likes of
soybeans into steering wheels or enhancing
the health of Canadians by enriching milk
with the essential fatty acid DHA. But
processors face many challenges in creating
these value-added products. This is especially
true for foods that have an aerated cellular
structure, such as bread, extruded snack
foods, ready-to-eat cereals, cakes and
muffins. A failure of the so-called biogenic
cellular solids (meaning theyÕre made from
biological materials) to stand up to the new
processing demands can cause the product
to degenerate, typically in appearance and
taste. If this happens, the product will also
fail on store shelves.

University of Manitoba researchers
Martin Scanlon, Food Science, and John
Page, Physics, want to give the cellular building
blocks of these products more nutritional
muscle. TheyÕre studying the structure and
function of whatÕs called cellularity Ñ the
organization of food components into 
cellular structures. The approach they 

envision is to add extra nutrients to products
using processing strategies specifically
designed to prevent impairment of the 
cellular structure by those nutrients, thereby
maintaining the quality of the original product. 

To study the structure and organization
of cells and cell walls in these products, Page
and Scanlon are using low-intensity 
ultrasound. This advanced materials charac-
terization tool is helping them understand
how cellular structures can be created and
controlled during the production of 
value-added food products. 

Their current passion for complex food
systems has brought them to a study of
flaxseed in bread dough. Flaxseed has been
found to significantly reduce the risk of
heart disease in humans. But when flaxseed
is added to dough, the bread collapses 
during baking and the final product is hard
and dry. The improved understanding of 
cellular structures that is emerging from
their research should enable problems such
as this to be resolved. 

Scanlon and PageÕs future research plans
call for creating brand-new edible cell wall
materials from nutritious molecules extracted
from plants. To do this, they will use super-
critical carbon dioxide (SCC), a fluid that
can be used to permit self-assembly of 
nutrient molecules that constitute the cell
wall material, while also forming the gas
CO2 that creates the cellular structure from
those cell wall materials.

In the second stage of the SCC research,
Scanlon and Page will use the SCC to 
fabricate cellular structures that can hold
additional nutrients within the cells, thereby
adding further nutritional value to these
innovative consumer food products.

In addition to researchers at the
University of Manitoba and their 
international collaborators, other AFMNet
researchers involved in this project are Profs.
Suresh Narine and Feral Temelli of the
Department of Agriculture, Food and
Nutritional Sciences at the University of
Alberta and Prof. Ben Newling of the
Department of Physics at the University of
New Brunswick. 

10 AFMNet Ð ADVANCE / 2004

Researchers are trying to improve the cellular 
structure in flaxseed bread to prevent it from 
collapsing during baking.

Foods and Health
PA

U
LA

 B
IA

LS
K

I



11

WhatÕs in your DNA may soon 
determine what you put on your plate, as
researchers from the University of Toronto
and the University of Guelph team up to
investigate how diet interacts with the
human genome to affect risk for various
chronic diseases. 

Prof. Ahmed El-Sohemy of TorontoÕs
Department of Nutritional Sciences is 
developing an extensive database of diet,
genotype and disease biomarkers Ñ physical
traits used to measure the effects of a 
disease Ñ for humans. 

ÒItÕs no longer sufficient to only 
measure how much people eat of a certain
food,Ó says El-Sohemy, who holds a Canada
Research Chair in Nutrigenomics, the study
of gene-diet interactions. ÒWe want to relate
diet to various health outcomes or risks of
disease. And we also have to start factoring
in how people metabolize these foods.Ó

He uses the example of dieting 
to explain the aims of this project.

ÒSome people who go on a low-fat diet
will see a decrease in their blood lipid levels.
Others wonÕt see a change at all because of a
specific form of a gene they carry. A third
group of people with yet a different 
genotype will actually see the contrary result
and their blood lipid levels go up. In that
way, a low-fat diet may actually cause some
people harm.Ó

To test how food can affect individuals
with different genes, the researchers will
recruit a large number of subjects, collect
dietary information, look for disease 
biomarkers such as blood cholesterol 
(a biomarker of heart disease), and isolate
DNA from blood samples. Blood also 
provides other strong predictors of 
some major chronic diseases, including 
cardiovascular disease, diabetes and osteo-
porosis. To find these, El-Sohemy and his
team will look at blood parameters of some
nutrients, including caffeine and vitamin 
E levels.

This research might be able to explain
why scientific studies in different parts of the
world contradict each other. Because different
people living in different
places have varying genotypes,
a genetic study performed in
Japan, for example, could
yield far different results
from those obtained in
Finland, says El-Sohemy.
That means this study could
help find the exact gene
responsible for certain 
characteristics in different
populations. With Canadians
being such a genetically
diverse population, this
research could be highly 
relevant to them, he says.

Another outcome
might be personalized diets,
nutritional advice or medicine.
If researchers identify a 
subpopulation that benefits
most from a particular
dietary component, itÕs 
possible to develop func-
tional foods targeted to that
population. El-Sohemy says
some services like this are
already being offered by
companies on the Internet,
but the science is still in its
infancy. He believes itÕs
something Canadians will
see in the not-too-distant
future. 

Profs. Marica Bakovic
of the University of Guelph
and David Jenkins of the
University of Toronto are
co-researchers on this initiative. Bakovic is
focusing on lipid metabolism; Jenkins, who
holds a Canada Research Chair in
Metabolism and Nutrition, will study 
biomarkers of heart disease and diabetes,
and will provide expertise in clinical 
nutrition and dietary assessment methods. 

Prof. Ahmed El-Sohemy is
testing how your genes 
influence the way your 
system breaks down food.

Researchers test how diet interacts with human
genes to affect disease risk
by Kate Roberts
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Are you really what you eat?
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Antibiotic-resistant bacteria that ravage
human health and spoil food may have met
their match. A University of British
Columbia researcher is using peptides Ñ
naturally occurring protein fragments with
antimicrobial properties Ñ to kill disease-
causing bacteria as effectively as antibiotics
did in their heyday.

Peptides are present in the immune 
systems of all animal species, including
humans. But theyÕre prohibitively expensive
to extract from animal sources. ThatÕs led
Prof. Robert Hancock of the Department of
Microbiology and Immunology to consider
plants as a cost-effective way to manufacture
peptides, for use in everything from 
pharmaceuticals to additives that inhibit
food spoilage.

ÒPeptides have tremendous potential as
antimicrobials,Ó says Hancock. ÒIf we can
find a way to lower production costs, we will
have a fresh new weapon in the war against
disease.Ó

For the past 15 years, he has been 
studying the bacteria-fighting properties of
antimicrobial peptides. Together with Profs.
John Vederas of the University of Alberta
and Santosh Misra of the University of
Victoria, he has demonstrated that peptides
kill antibiotic-resistant bacteria while
enhancing the bodyÕs innate immunity and
protecting it during healing.

Unlike most conventional antibiotics,
antimicrobial peptides can kill bacteria 
rapidly, within five minutes of application.
That feat is usually observed only with 
disinfectants and could be exploited to 
create topical medicines for mouth, eye, ear
and skin infections, says Hancock. 

Peptides could even be used as an aerosol spray for
lung infections. But for these aspirations to be realized, 
scientists must find an inexpensive way to produce 
peptides, something Hancock and Misra are attempting by
using plants as peptide factories. By cloning antimicrobial
peptides into plants, their research teams have been able to
cultivate large amounts of them in a relatively small area.
The researchers say this process may one day make 
peptide-based pharmaceuticals affordable.

Preventing food spoilage is another possible 
application for these plant-produced peptides. Bacteria
cause meat and dairy products to spoil rapidly. Peptides
could be used as a natural food preservative and as a way to
protect consumers from food-borne pathogens such 
as Salmonella andE. coli.

Plants themselves may benefit from this research. More
than 25 per cent of the worldÕs crop production is lost to
microbial diseases each year, and Hancock hopes his work
will also be used to produce peptides that help plants fight
off disease. 

Although peptide overuse could lead to peptide-
resistant bacteria in the same way that antibiotic overuse
has caused antibiotic-resistant bacteria, the risk is extremely
low, he says. A traditional antibiotic may kill most bacteria
but not all, and the survivors go on to multiply, creating
new bacteria populations that are resistant to that 
antibiotic. In contrast, laboratory trials have shown that
peptides kill all bacteria in a sample, leaving no survivors to
proliferate.

With fewer and fewer options to treat disease,
Hancock believes peptides could represent a new class of
antimicrobial agents to help increase crop productivity, 
prolong food shelf life and maintain peopleÕs health.

His work is funded by the Advanced Foods and
Materials Network, the Canadian Bacterial Diseases
Network, the Canadian Cystic Fibrosis Foundation, the
Canadian Institutes of Health Research and Genome
Canada. Hancock also holds a Tier 1 Canada Research
Chair in Pathogenomics and Antimicrobials.
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Cultivating new weapons in the
battle against resistant bacteria
Using plants as allies,researcher
looks towards a new class 
of antimicrobials
by Heather Scott
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Researchers are manufacturing
peptides in plants to kill 
disease-causing bacteria.

Taking stock of the
worldÕs crops
1. Agriculture under attack:Controlling plant
disease is a major issue for farmers worldwide.
Crop losses caused by bacteria,viruses and
fungi Ñ and the pests that carry them Ñ are
estimated at upwards of 25 per cent world-
wide, accounting for hundreds of billions of
dollars worth of damage every year.
Source:news release on APSnet website, con-
tributed by G.A.Fermin-Mu–oz,B.Meng (U of
G professor),K. Ko, S.Mazumdar-Leighton,A.
Gubba and J.E.Carroll
h t tp : / /www.apsnet .org/onl ine/ feature/
BioTechnology/Top.html 
2.The gang of four:Rice,maize,wheat and pota-
toes account for 50 per cent of world food
consumption.Epidemic diseases such as smut
(maize),rust (wheat),scab (potato) and streak
virus (rice) can cause hunger and starvation in
developing countries that depend on these 
staple crops.
Sources: Marcia P. McMullen and H.Arthur
Lamey, Extension Plant Pathologists,Nor th
Dakota State University
http://www.ext.nodak.edu/extpubs/plantsci/
pests/pp705w.htm
Karen Rane and Gail Ruhl,Department of
Botany and Plant Pathology,Purdue University
http://www.btny.purdue.edu/Extension/
Pathology/CropDiseases
3. An ounce of prevention: Methods of 
controlling plant disease include using non-
contaminated seeds from certified seed 
growers, rotating crops, cleaning machinery
between uses and spraying chemicals such as
herbicides,fungicides and insecticides.
Source: Saskatchewan Centre for Soils
Research at the College of Agriculture,
University of Saskatchewan,Saskatoon
http://interactive.usask.ca/ski/index.html
http://interactive.usask.ca/ski/agriculture/crops/
management/protection.html
4.Genes:the next wave? Researchers are using
selective breeding and techniques such as gene
transfer to create plant varieties that are 
resistant to disease.These varieties help reduce
crop losses.Antimicrobial peptides such as the
ones Hancock is developing may one day 
protect plants from bacterial disease and
reduce dependence on pesticides.
Source: R.E.W. Hancock Laboratory,
Department of Microbiology and Immunology,
University of British Columbia,Vancouver, B.C.
http://www.cmdr.ubc.ca/bobh
~HS
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A gel to make
you well
by Robert Fieldhouse

Some medicines are more effective if
theyÕre ingested or absorbed gradually, but
thatÕs not always possible. Consider 
time-release oral capsules: theyÕre made with
layers of material that dissolve under 
different conditions, delivering active 
components to several points in the digestive
system. But these capsules donÕt always offer
the delicate timing and accurate dosages that
could maximize a medicineÕs effectiveness.

Enter the hydrogel. ItÕs a complex 
gelatin-like substance that could offer an
effective conduit for delivering desirable
components such as medicines or nutrients
to the body at the right time and in the 
right dose.

Prof. Allan Paulson of the Department
of Food Science and Technology at
Dalhousie University and Prof. DŽrick
Rousseau of the School of Nutrition at
Ryerson University are leading a collaborative
project to produce novel hydrogels that have
wide-ranging health applications.

ÒIdeally, we want to develop hydrogels
as a platform with many potential uses,Ó says
Rousseau. ÒWith their potential to fine-tune

Hydrogels:
here today,here
tomorrow
by Robert Fieldhouse

Although hydrogels may sound
far out and futuristic, theyÕve
already found numerous present-
day applications,from medicine
to waste treatment. Some 
everyday hydrogels include:
¥ wound dressings and artificial 

skin materials that maintain a 
moist environment, keeping 
tissue soft and speeding healing

¥ disposable diapers that 
absorb urine

¥ soft contact lenses
¥ tiny discs for sensors that 

detect glucose levels in diabetics
¥ crystals that release water and 

fertilizers in soil gradually and 
evenly

¥ beds for energy-efficient water 
recycling to keep pulp 
and paper effluent from 
overburdening waste-treatment
plants.
And thatÕs only the start.

AFMNet researchers Allan
Paulson and DŽrick Rousseau
plan to create microscopic 
capsules that contain a naturally
occurring protein. When
released,this protein attacks dis-
ease-causing bacteria,killing them
and lowering risks for disease.
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the release of medicinal or other desirable
components, these new hydrogels could
improve the well-being of Canadians.Ó

The hydrogels Paulson and Rousseau
are developing can be designed to contain
substances such as antibiotics, proteins,
nutraceuticals, anti-cancer agents or 
beneficial bacteria. The goal is for the 
hydrogels to release these substances at a
desired rate when triggered by specific 
conditions such as changes in temperature,
acidity, electricity or light. That way, these
components can be released to patients in a
controlled manner.

Rousseau says itÕs a more effective way
to get to the right part of the body at the
right time, while preventing components
from being released unintentionally where
they arenÕt needed or desired. He envisions a
high concentration burst followed by a 
sustained release of lower concentrations, to
make medicines quick-acting and long-
lasting.

Hydrogels have typically been uniform
mixtures made by mixing certain powders
with water. Now, Paulson and Rousseau are
using a phenomenon called Òphase 
separationÓ to make gels that control the
individual componentsÕ release. This
approach is not unlike the principle that
keeps oil and water apart in salad dressing.
Prof. David Pink of the Department of
Physics at St. Francis Xavier University is
modelling these hydrogels using computer
simulations in an effort to predict which
hydrogels will most effectively deliver
desired components.

The researchers will soon select and
incorporate the first desirable components
and figure out how they interact. 

ÒHydrogels may provide a link with
industry and cutting-edge companies that
benefits Canadian society and health,Ó says
Rousseau.

He and Paulson are collaborating 
with Prof. Amyl Ghanem and post doctoral
fellow Michael Nickerson of Dalhousie
University, and graduate students Rizwan
Kahn, Shane Hodge and Simon Veith of
Dalhousie and Ryerson universities. 

This research is sponsored by the
Advanced Foods and Materials Network.

New applications for hydrogels are being
explored by AFMNet scientists (L-R) Amyl
Ghanem,Michael Nickerson and Allan
Paulson of Dalhousie University.
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Abdominal girth in men, also known as
middle-age paunch, is associated with
increased risk of heart disease, stroke, 
diabetes and even cancer. If some of the fatty
tissue in this area can be reduced, the risk for
these diseases decreases. Prof. Peter Jones of
McGill University is studying whether a
popular weight-reducing nutraceutical called
conjugated linoleic acid (CLA) can really
spur on steady, healthy weight loss in
humans.

ÒCLA has shown very beneficial results
in previous documented studies,Ó says Jones,
Òso weÕre trying to take it a few steps further,
particularly in the largest areas of fat mass in
our bodies.Ó

The project uses magnetic resonance
imaging (MRI), a technology that can iden-
tify minuscule changes in body mass. Jones
and his research group will use this 
technique to see whether CLA Ñ a fatty
acid found in beef and dairy fats Ñ can
affect body weight, overall body fat and
regional adiposity (having fat in specific
places and not others) when administered in
controlled diets. 

The testing procedure involves human
volunteers who are being fed a specific diet
tailored to their own estimated energy needs,
with or without CLA, in randomized trials.
Regimens will include an eight-week diet
that includes 3.5 grams of CLA per day, then
a washout period in which the volunteers
can eat whatever they wish, followed by
another eight-week period without any CLA
added to their diets. Body composition will
be measured using MRI at the beginning
and end of each eight-week period.

Jones predicts the CLA will increase the
Òrate of burnÓ ratio of body fat to body 
energy by about 100 calories per day. That
would add up to some 3,000 calories per
month or one pound of fat lost after 30 days.

If he and his team can discover where
the fat loss is taking place in the body, this
research has the potential to control 
diabetes, stroke, cardiovascular disease and
cancer by limiting where fat is stored. 

Prof. HŽl•ne Jacques of UniversitŽ Laval
is working on diet formulation and fatty
acid analysis. Dalhousie University professor
Roger McLeod is performing cholesterol
analysis and measuring the fatty acid 
composition of the blood to determine the
impact CLA has on fat profiles.

Jones says if CLA shows promise, the
commercial potential for CLA-enriched
foods is huge. A possible product in the
future, for example, is CLA-enriched milk,
which could expand on the success of the
new DHA-enriched milk that recently hit
grocery stores. DHA, an omega-3 fatty acid
transferred into cowÕs milk from a special
feed, supports development of the brain,
eyes and nerves.
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Fatty acid could
help humans
cut fat

Conjugated linoleic acid
(CLA), a fatty acid found in
some meat and dairy fats, is
believed to have human health
benefits associated with weight
loss and cancer prevention. It
isnÕt produced by the human
body, but it can be obtained
through foods such as whole
milk, butter, cheese, beef and
lamb.

CLA was discovered in 1987
when researchers observed that
a beef extract appeared to be an
anti-carcinogen. They later 
identified it as CLA.

Potential human health 
benefits associated with CLA
include:

¥ increased metabolic rate 
¥ decreased abdominal fat 
¥ enhanced muscle growth
¥ lower cholesterol 

and triglycerides 
¥ lower insulin resistance 
¥ reduced food-induced

allergic reactions
¥ enhanced immune system.
The bulk of CLA research to

date has been based on animal
models and provides the 
foundation for current studies
on CLAÕs potential impact on
human health.
~KR

With the increasing use of CLA supplements to promote weight loss, AFMNet
researchers are investigating how effective the nutraceutical really is.

Gutting fat buildup
Weight-reducing nutraceutical gets 
a chance to show its stuff 
by Kate Roberts 
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By themselves, bacteria are vulnerable to
drugs and other threats. TheyÕre much safer
when they get together, settle down on surfaces
and form communities known as biofilms.
These biofilms, which are layers of bacterial
cells that coat moist surfaces, can endanger
human health, disrupt industrial processes and
drain billions from the economy each year. 

Biofilms can be as thin as a single cell 
(one thousandth of a millimetre) or thicker
than a human finger. TheyÕre so adapted that
they initially often go unnoticed, coating and
sometimes degrading teeth, human lungs,
computer keyboards, pipelines, water conduits
and rocks deep beneath the EarthÕs surface.

Now, AFMNet researchers are creating
mathematical models and using them in 
computer simulations to understand how these
bacterial communities work. They hope to
develop better strategies to stop the bacteria
from causing problems or to harness their
activity for beneficial uses.

Prof. David Pink of the Department of
Physics at St. Francis Xavier University likens
them to urban communities. 

ÒBacteria are organized in biofilms the
way humans are organized in cities,Ó he says.
ÒThey might well represent the largest biomass
on the planet. We canÕt afford to ignore their
effects, good or bad.Ó

Whether harmful or beneficial, biofilms
play a big role in society. Some cause pipeline
corrosion; others can actually clean up oil spills
because they degrade oil. Still, their harmful
effects currently outweigh their benefits, and
they cost society tens of billions of dollars
annually, says Pink. Biofilms can reduce fluid

flow in pulp and paper production, produce
toxic products in water and play a role in
human diseases such as cystic fibrosis (biofilms
line the lungs and cause mucous to 
overproduce, creating respiratory difficulties
that can result in death). Controlling and
manipulating biofilms could contribute
immensely to human society, from both health
and economic perspectives.

So Pink is leading a collaborative project
to create mathematical models of biofilms.
TheyÕre complex, so his group analyzes them
using computer simulations. Simulating
biofilms can help researchers understand them
and ultimately solve problems they create Ñ 
or take advantage of good things they do.

Constructing models involves setting up
mathematical equations that accurately 
represent bacteriaÕs behaviour as they settle on
to a surface and create a biofilm. Eventually,
the models will allow Pink and his colleagues
to predict experimental outcomes and point to
strategies to control and manipulate biofilms
so they can benefit society.

The researchers hope to further the 
understanding of biofilmsÕ initial attachment
process and structural changes that take place
as they grow through time. ItÕs known that
after bacteria stick to a surface, they produce a
sticky Òextracellular polymeric substanceÓ
(EPS), which is made up of proteins, sugars
and protein-sugar complexes. The EPS plays
many potential roles in the biofilm, providing
structural support and strategic defence, 
trapping food and creating natural channels for
nutrient and waste transport.

A second goal is to find out more about
EPS structure and dynamics, particularly how
it changes through time in flowing and 
stagnant water. Pink hopes to have a working
biofilm model that can accurately simulate
numerous biofilm types and conditions by
yearÕs end.

ÒThis model will be generic, so it can be
easily adapted to different conditions, different
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YouÕve seen these films before
Biofilms are costly,persistent ...and everywhere
by Robert Fieldhouse

Biofilms can reduce fluid flow in
pulp and paper production,

produce toxic products in water
and play a role in human 

diseases such as cystic fibrosis.
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bacteria, different surfaces and variations in the
EPS,Ó he says. 

He predicts that one or two major 
applications such as food materials or wound
dressings will be conceived, with perhaps a
dozen in total before the project wraps up.

PinkÕs collaborators include Profs. Terry
Beveridge, John Dutcher and Hermann Eberl,
University of Guelph; Lisbeth Truelstrup
Hansen and Allan Paulson, Dalhousie
University; Heidi Schraft, Lakehead University;
Gary Slater, University of Ottawa; Alexei
Boulbitch, Motomu Tanaka and Andreas
Bausch, Technical University of Munich; Peter
Poole, Laurence Yang and Carl Adams, 
St. Francis Xavier; and Adam MacDonald,
University of New Brunswick. Also participating
are senior research associate Bonnie Quinn and
students Michel Gallant, Melodie Need, Louise
Brennan and Dave Mackenzie of St. Francis
Xavier.

This research is sponsored by the Advanced
Foods and Materials Network, the Atlantic
Innovation Fund (Atlantic Canada
Opportunities Agency) and the Natural
Sciences and Engineering Research Council.

How biofilms form 
1.Seeding.Individual bacteria
adhere to submerged surfaces where
nutrient deposits exist and form
colonies.
2. Growth.As bacteria colonies grow
and divide, theyÕre held together by
EPS, helping maintain the biofilm
structure.
3.Maturation.Towering columns form
that allow fluid to flow through the
biofilm,carrying nutrients to bacteria
deep inside the film.
4. Dispersion.Parts of the biofilm
break off and leave the colony, dis-
persing bacteria to other areas of the
system,where they seed.B
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A sticky 
situation
From industrial
tubing to teeth,
bacteria cling to
everything and
can harm human
health
by Kate Roberts

Like any good family, bacteria can hang
on and stick together through almost 
anything Ñ and thatÕs a real problem for
human health and industry, says University
of Guelph physics professor John Dutcher.
Once bacteria get together near any surface,
be it food-processing equipment or teeth,
they can form a stubborn thin layer called a
biofilm. Biofilms can clog industrial pipes,
contaminate food and even cling to medical
implants such as catheters, making them a
hazard to human health. 

Working closely with other AFMNet
researchers, Dutcher and his team are 
striving to understand how bacteria do 
this Ñ and to develop new strategies to 
stop them.

ÒItÕs important to discourage the 
attachment of bacterial cells on surfaces, or
bacterial colonies could become extremely
hard to fight,Ó he says.

This project has multiple steps. First,
Dutcher and his research group will look at
how bacteria adhere to artificial and natural
surfaces. Once they understand this process
more clearly, they will evaluate the 
effectiveness of antimicrobial peptide 
molecules (amino acid compounds that
destroy potential disease-carrying 
micro-organisms) in removing bacteria.
From there, they will develop strategies to
prevent biofilms from forming, such as

modifying surfaces so they discourage the attachment of
bacterial cells or altering the bacterial cell itself so it doesnÕt
stick to surfaces.

One method Dutcher and his team are using to learn
more about biofilms is called atomic force microscopy, in
which a tip at the end of a tiny rod Ñ so small it can detect
atoms Ñ can be placed carefully on to bacterial cells. By
pressing the tip into the cell and measuring its deflection,
the researchers can determine the pressure in the cell. The
adhesion between the rod and the cell can then be 
measured by retracting the rod from the cell. These 
measurements will give Dutcher more information about
how bacteria in biofilms stick to surfaces.

Because this project involves aspects of microbiology,
physics and chemistry, multiple techniques will be used to
learn as much about biofilms as possible, he says. One
major component of AFMNet bacterial biofilm research
involves computer simulations of biofilm growth and the
interaction of antimicrobial molecules with bacterial cell
walls. The experimental and simulation results can be 
combined to obtain a detailed understanding of 
bacterial biofilms. 

For Dutcher, the potential outcomes of this project are
huge. For example, 40 per cent of all hospital-acquired
infections are related to bacterial biofilm growth. The 
medical industry could use anti-biofilm technology in
invasive medical equipment such as catheters and joint
replacements, he says.

DutcherÕs research team includes University of Guelph
microbiology professors Terry Beveridge and Chris
Whitfield, who both hold Canada Research Chairs. Other
Guelph members are physics professor Chris Gray, 
chemistry professor Saul Goldman and mathematics 
professor Hermann Eberl. Profs. Gary Slater of the
University of Ottawa and David Pink of St. Francis Xavier
University are contributing their computer modelling
expertise by creating biofilm growth simulation programs.

Prof.John Dutcher
is leading a team of
AFMNet scientists
examining how
biofilms stick to 
surfaces.

Materials | Biofilms
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Pulp 
affliction
Researchers
address bacteria
woes for pulp
and paper mills
by Heather Scott

Biofilms Ñ bacterial structures that form on surfaces in moist 
environments Ñ  have their advantages and disadvantages (see sidebar).
But the pulp and paper industry isnÕt ambivalent about them: biofilms in
pulp mills can clog effluent pipes, corrode machinery and interrupt 
production. Now, AFMNet researchers are trying to turn this costly
problem into a new opportunity. 

Prof. Heidi Schraft of the Department of Biology at Lakehead
University is leading a research team to characterize a material called the
extracellular polymeric substance (EPS), the sticky mixture of proteins
and sugars that holds bacterial biofilms together. (For another story on
biofilms and EPS, see page 16.) The EPS protects biofilm bacteria from
detergents, disinfectants, antibiotics and even heat. By learning more
about how the EPS works, Schraft hopes to help rid pulp and paper mills
of troublesome biofilms.

ÒOur goal is to discover what factors help biofilms form on 
surfaces,Ó she says. ÒOnce we know this, we can find ways to limit
unwanted biofilms in industry.Ó

The first step in her
study is to observe the
different types of
biofilms that form in
pulp and paper mills. All
bacteria have specific
environments they thrive
in and specific nutrients
they can use. Because 
different types of paper
require different sets of

additives such as clays and starches, the biofilms that
form in different parts of a mill depend on which 
additives are used. And they change all the time, as 
conditions vary.

ÒWe have taken four monthly tests so far,Ó says
Schraft, Òand we have found a different kind of 
biofilm each time.Ó

Her research group is taking the biofilms from the
mill to the lab. They hope that understanding what
makes biofilms stick, and the EPSÕs role in helping 
them survive and flourish, will make it possible to 
control them.

SchraftÕs research may also help protect water resources and lower
contamination risks. Because biofilms are resistant to disinfectants and
biocides, mills must use harsh chemicals to control their growth. These
chemicals, which are toxic in large quantities, end up in the millÕs 
waste-treatment pond, where they interfere with the treatment process.
If they make their way into rivers and lakes, they could pose a hazard to
human, animal and environmental health. 

Schraft is working with Lakehead professors Kam Tin Leung,
Department of Biology, and Aicheng Chen, Department of Chemistry;
Profs. Lisbeth Truelstrup Hansen and Allan Paulson of the Department
of Food Science and Technology at Dalhousie University; Prof. Nicholas
Low of the Department of Applied Microbiology and Food Science at
the University of Saskatchewan; and Prof. David Pink of the Department
of Physics at St. Francis Xavier University.

This research is sponsored by AFMNet.

The bacteria found in pulp and
paper mills clog pipes and 
damage machinery. By finding
out what makes them stick
together, AFMNet researchers
hope to control their growth.
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Lettuce and
sunflowers:
new sources
of rubber?
by Kate Roberts

You canÕt get blood from a stone, but
you may be able to get rubber from 
sunflowers or even lettuce.

University of Alberta chemistry professor
John Vederas has been working extensively
with American collaborators to develop
industrial-quality rubber from Canadian-
grown crops such as sunflowers and lettuce. 

ÒThis technology could utilize CanadaÕs
vast agricultural industry in a whole new
way by doubling the role of native plants,Ó
he says.

Sunflowers were the springboard to this
project. TheyÕre among the 2,500 plants
worldwide that are known to naturally 
produce small quantities of rubber, but canÕt
generate sufficiently high-quality rubber to
satisfy the annual $28-billion US demand
for rubber-derived finished goods. So
Vederas plans to identify the genes responsible
for making rubber in the Canadian 
sunflower and replace them with rubber-
producing genes from the rubber tree. He
hopes the rubber produced in the sunflower,
unlike that from the rubber tree, will not
inflame latex allergies.

He has also identified a brand of
Canadian lettuce that naturally produces
rubber. In fact, its rubber is of such high
quality that it competes well against the 

rubber tree, so its genes
wonÕt need to be
replaced. Normally, the
lettuce on grocery store
shelves has been 
selectively bred to
reduce rubber quantities

because latex is unpalatable. But Vederas
hopes plant breeding and molecular biology
techniques can make this all-Canadian 
lettuce a viable rubber-producing crop at the
industrial scale.

Researchers are conducting tests to
ensure that the quality of rubber in the 
lettuce is as good as Vederas believes and to
make sure itÕs possible to produce enough of
it. The researchers must identify all the
numerous proteins involved in producing
rubber in the rubber tree, the sunflower and
lettuce, and test allergenicity and sensitivity
to the latex rubber from all three plants.

Rubber prices are currently controlled
by cartels, and the rubber tree, which 
produces 2,000 to 4,000 pounds of rubber
per acre, grows only in tropical climates.
Both sunflowers and lettuce would make
excellent substitutes for rubber because they
grow naturally in Canada, which means they
can withstand colder climates and can be
cultivated on a mass scale. The potential
impact this could have on the Canadian
agricultural industry is huge, Vederas says.

He has been collaborating with
researchers at Colorado State University,
Oregon State University, the U.S.
Department of Agriculture, the University
of Arizona and the University of California,
Berkeley. Vederas is also a Canada Research
Chair in Bio-organic and Medicinal
Chemistry.  
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Canadian lettuce and sunflowers naturally produce small quantities of 
rubber that could ultimately lessen the demand for conventional rubber.

Materials

Double 
identities

Sunflowers and lettuce are
proving to be more than just
pleasing to the eye and the
palate. TheyÕre both being cited
as promising Ñ if unusual Ñ
alternative sources of rubber.

About 45 per cent of the
worldÕs rubber is obtained from
the Hevea brasiliensisplant, a
tropical rubber tree native to
South America.ItÕs grown most
abundantly in Thailand,Malaysia
and Indonesia,as well as in the
wetter parts of Africa and the
humid tropics.

More than 40,000 industrial
products and 400 medical
devices are currently made from
rubber.But production problems
associated with H. brasiliensis,
such as lack of genetic diversity,
uncertainty of supply and latex
allergies, have prompted
researchers to investigate new
ways to produce rubber.

The key is to produce an
alternative source with ÒlongÓ
rubber molecules.These pro-
duce a higher-quality, stronger
rubber because there is more
attraction Ñ and therefore
more strength Ñ between
longer rubber molecules than
between shorter ones.

Researchers at the University
of Alberta are focusing on one of
the 69 species of sunflowers
called Helianthus annuusbecause
it grows well in Canada,especially
in Alberta. It contains short 
rubber molecules now, but by
introducing the long molecules
of the rubber tree into the 
sunflower, researchers hope to
produce a higher-quality rubber.

Another point of focus is lettuce,
Latuca sativa. It produces
extremely high-quality rubber
because its rubber molecule is
long and resembles that of the
rubber tree.But,further study is
needed to determine its quality
and protein makeup.
~KR
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Safe passage 
for bacteria

The goal:To
deliver good 
bacteria alive 
and intact
by Kate Roberts

Not all bugs are bad. In fact, a class of
natural ÒgoodÓ bacteria called bifidobacteria
live right in our bodies, where they help with
lactose digestion and prevent bacteria, yeasts
and viruses from colonizing the gut. Poor
diets, age, stress, diarrhea and antibiotic use
cause lower bifidobacteria counts in
humans. Supplements help, but these 
bacteria arenÕt easy to replace.

Enter Lisbeth Truelstrup Hansen, a
food science professor at Dalhousie
University. SheÕs leading an AFMNet
research group to examine the effects of 
bifidobacteria and develop ways to improve
their delivery to the gut. 

ÒResearch has shown that certain strains
of bifidobacteria are effective in helping 
people with poor health or nutritional
habits,Ó says Truelstrup Hansen. ÒHowever,
it has yet to be confirmed that when 
supplemented in the diet, the bacteria are
viable and healthy when they get to the 
large intestine.Ó

ThatÕs what Truelstrup Hansen is 
setting out to do. She and her research 
group want to improve the vitality and 
functionality of the bacteria by encapsulating
and then incorporating them into food
products such as cheese and yogurt.

To start, the research team must 
develop a way to encapsulate the bacteria
into protective beads made of hydrocolloids
(substances that form a gel with water) such
as gelatin or carrageenan. Normally, gastric
and bile juices present barriers that can
destroy bifidobacteria before they reach the
large intestine. That means a protective bead
is needed to help them survive both in the
food products and along the journey
through the digestive tract. 

Another big problem in this process is that bifidobacteria
are anaerobes, meaning they dislike oxygen. So any 
processing to encapsulate the bacteria into the beads must
be performed in the absence of oxygen. ThatÕs important to
keep the bacteria healthy and must be considered when
introducing them into food products as well. 

Once theyÕve successfully encapsulated the bacteria,
the researchers must incorporate them into food products
so theyÕre undetectable to the mouth, avoiding an unwanted
grainy texture for consumers. Truelstrup Hansen also plans
to consider how the bacteria will survive in food products
through processing and storage.

In addition, her research group will test the hardiness
of these bacteria by analyzing their stress response. From
this, the researchers hope to learn which strains are more
successful at surviving during exposure to adverse 
environments. They hope these findings will result in more
effective screening and selection of health-promoting 
bifidobacteria strains in the future. 

Truelstrup Hansen plans to further her research by
collaborating with AFMNet nutritionists
to see whether bifidobacteria can 
actually deliver the health benefits
theyÕre touted to promote.

Her research team consists of
AFMNet researchers with wide-
ranging expertise from across the 
country. Food microbiologist Heidi
Schraft of Lakehead University is
studying the composition of biofilms
produced by micro-organisms in the
pulp and paper industry to see if the
biofilm hydrocolloids can be used as a
coating material for bifidobacteria.
Dalhousie food scientist Allan Paulson
and Ryerson University nutrition 
professor DŽrick Rousseau bring their
expertise in hydrocolloids and physical
properties of foods to this project. St.
Francis Xavier University physics 
professor David Pink is concerned with
how oxygen and acids might move in
and out of the beads.

Two researchers from Agriculture
and Agri-Food Canada are also part of
the research team. Microbiologist
Martin Kalmokoff will examine the
genetic basis of the bifidobacteriaÕs
responses to stress, and microscopist
Paula Allan-Wojtas will assist in 
studying the microstructure of the 
protective beads and the bacteria held 
within them.
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Prof.Lisbeth Truelstrup Hansen is
investigating naturally good bacteria
and their delivery to the gut.
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Fresher
food,
molecule
by molecule
ÔSmartÕ materials
researchers start
small for better
food packaging 
by Robert Fieldhouse

ÒIntelligentÓ product packaging that
controls its own passage of air and water is
just one example of new small-scale 
materials being developed by an AFMNet
research group.

Prof. Robert PrudÕhomme, Department
of Chemistry, UniversitŽ de MontrŽal, is
leading a collaborative project to produce
what are called ÒsmartÓ materials. These
include packaging that can keep food fresh,
depending on the surrounding conditions
such as temperature, humidity and light. 

To create these materials, PrudÕhomme
and his colleagues have to start small Ñ at
the microscopic scale. TheyÕll consider the
molecular properties of ÒnanostructuresÓ
(tiny structures on the surfaces of molecular
chains called polymers), which are 
impossible to see and difficult to 
manipulate. But PrudÕhomme believes these
nanostructures can be chemically fine-tuned,
so they can keep food fresh under different
conditions on the larger scale.

ÒWeÕre trying to control the small-scale
nature of these surfaces precisely,Ó he says.
ÒIn principle, itÕs possible to create materials
that would react differently depending on
the environment.Ó

HereÕs how these nanostructures work.

Researchers choose two different types of
polymers, carbon-based molecular chains
made up of many identical links carefully
chosen for their chemical properties. Then,
the individual polymers are stitched end on
end to form new, longer chains that contain
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both polymers in specific sequences. These
new chains, called Òblock copolymers,Ó
assemble themselves under appropriate 
conditions to create a film or coating.

PrudÕhommeÕs group can perform
chemical reactions to selectively modify 

certain groups of polymers, fine-tuning the
surfaceÕs interaction with molecules such as
oxygen and water, so itÕs dependent on 
external conditions. This principle allows
smart packaging to keep food dry in moist
conditions, for example, or let water escape
when itÕs hot Ñ simply by changing the 
surface of the material, without the packaging
opening or closing. More intelligent packaging
materials made from such processesmay lead
to fresher food down the line.

This project is in its infancy, but
PrudÕhomme says biodegradable polymers
may eventually be used in this process, 
making packaging both intelligent and 
environmentally friendly. He also foresees
using new materials to fine-tune interactions
between cells and polymers, which would
open the door to new nanostructure 
coatings that would allow better drug 
delivery. Such coatings would encapsulate
drugs, preventing blood proteins from 
binding to them and inactivating them,
allowing the drugs to reach a target site and
be released at an appropriate rate.

ÒThis project is just beginning,Ó 
says PrudÕhomme, Òbut if we succeed in 
controlling the surfaces, this work could
continue for many years to come, with many
different applications.Ó

Other researchers involved in this 
project include Geraldine Bazuin and Alexis
Laforgue, UniversitŽ de MontrŽal, and Prof.
John Dutcher, University of Guelph. This
work is sponsored by AFMNet, the Natural
Sciences and Engineering Research Council
and le Fonds quŽbŽcois de la recherche sur la
nature et les technologies.
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Drug delivery is just one of the many applications in nanotechnologyÕs future,
as illustrated here by this computer visualization of a block copolymer Ñ two
different molecular chains joined together end to end Ñ used to deliver a
drug to the human body. Red represents hydrophilic (water-loving) regions,
green represents the hydrophilic copolymer surfaces, blue represents water
and bright areas represent the drug.
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In particular, theyÕre comparing honey
that originates from two different plants:
canola, which produces lower-quality honey,
and borage, which yields high-quality honey 
(itÕs derived from a plant that contains 
heart-healthy linoleic acid). Previously, itÕs
been shown that borage honey is often 
diluted with less expensive canola honey.

Low and Scaiano want to identify
unique patterns in the DNA (called
ÒmarkersÓ) of both honeys, so they
can tell when honey is adulterated.

Their identification method is
unlike any currently being used by
other food detectives. Because theyÕre
studying processed food products
(where the amount of DNA is small
and hard to measure), theyÕll use 
special fluorescent dyes that bind to
DNA markers, illuminating them.
For example, if the researchers are
testing borage honey and a canola

marker lights up, theyÕll know the honey has
been adulterated.

Even though this project deals specifi-
cally with honey, Low hopes the same tech-
nique can be applied to other AFMNet
research projects. Because many of these
projects deal with the insertion of new 
ingredients, having 100-per-cent pure 
ingredients is vital, he says. This way,
researchers obtain accurate results from the
desired ingredients, not adulterated ones.

LowÕs research has been supported by
the National Food Processors Association
(U.S.A.), the Processed Apples Institute, the
U.S. National Honey Board, the
International Maple Syrup Institute, Minute
Maid and NestlŽ U.S.A. Mike McLaughlin
of the U.S. Food and Drug Administration
collaborated with Low on food authenticity
issues. This project is funded by AFMNet.

When it comes to adulterated
food,honey isnÕt the only suspect.
Other popular food products
often investigated include:
Fruit juices Ñ Less expensive
juices or carbohydrate syrups
are sometimes added to extend
fruit juice.
Jams and preserves Ñ Less fruit,
or less expensive fruit, may be
used. Some jams replace fruit
completely with organic acids,
sugar, colouring and minerals.
Fish Ñ High-value species may
be substituted with common,
less expensive species. For
example, yellowfin, bluefin or
skipjack tuna has been sold as
albacore.
Ground or instant coffee Ñ
Coffee plant husks,leaves or
stems may be added to ground
beans.In some cases,adulterants
such as chicory or dandelion
root, malt, cereals and starch
have been added to ground and
instant coffee.
Meat and meat products Ñ
Ground meats such as beef,
pork,lamb and chicken may con-
tain vegetable protein or protein
sources such as rabbit,horse,
goat or mouse.
Wine Ñ Wines of different 
variety, vintage or geographical
origin may be substituted.Some
wines may also be adulterated
with sugar or different fruits.
Vegetable oils,especially virgin
olive oil Ñ Less expensive oils
such as canola or sunflower, or
oil from olive pomace or olive
fruit refining,may be substituted.
Vanilla extract Ñ VanillaÕs active
ingredient, vanillin, may be 
produced synthetically. Food
packaging may also claim an
untruthful place of origin for the
vanilla plant so the manufacturer
can charge higher prices.
Herbs and spices Ñ Ground
spices may be substituted with
non-spice products of similar
texture and colour. For example,
paprika has been adulterated
with toxic red lead.
Milk Ñ Specialty milks such as
ewe,buffalo and goat milk may
be diluted with cowÕs milk, or
cowÕs milk may be diluted with
powdered milk.
Eggs Ñ Whole eggs may be
improperly graded or weighed.
Egg-white powder may be 
diluted with less expensive 
protein sources.
Source: Prof. Nicholas Low,
University of Saskatchewan

Certified chow
Looking for truth behind Canadian
food products
by Kate Roberts 

Consumer and Ethical Issues

Con artists, move over. Some 
legitimate-appearing food companies are
playing a shell game by providing false 
information about exactly what goes into
their products. But AFMNet researchers are
on the case. TheyÕre developing new 
techniques to see whether food products
really contain what their labels say they do.

From farm to grocery store shelf, food
can get adulterated to pump up profits. But
that hurts the food industryÕs reputation,
cheats consumers and constitutes a crime,
punishable by fines or jail time. ThatÕs why
Profs. Nicholas Low, Department of Applied
Microbiology and Food Science at the
University of Saskatchewan, and Tito
Scaiano, Department of Chemistry at the
University of Ottawa, are developing 
methods that can positively identify origins
of different food components.

Says Low: ÒWhen consumers purchase
a food product, how do they know the 
product is really what it says it is?Ó

He and Scaiano hope to answer that
question by using a method that can detect
small amounts of DNA, linking food 
ingredients back to their true origins. First,
theyÕll tackle the authenticity of honey, a
product that comes in many different 
varieties, has varying quality and has been
known to be adulterated to boost profits.
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Forbidden
fruit, meat
and veggies
International
team investigates 
cultural and 
religious views
about genetically
engineered food
by Kate Roberts 

Sweeter fruit, more tender meat, bigger
crops: the promise of developing affordable,
innovative foods with better nutrition and
taste offers many challenges for genetic 
engineers. And one hurdle few have 
considered, says University of Victoria 
philosophy professor Conrad Brunk, is the
establishment of good research-based 
guidelines for cultural and religious dietary
restrictions.

ThatÕs what Brunk and his AFMNet
research group are aiming to do. TheyÕre
focusing on consumer acceptance of 
transgenes, the genes transferred from one
organism into another using genetic 
engineering. Transgenes have opened up a 
cultural and religious can of worms for many
people, he says, because some genes may
come from a food that their religion or 
culture forbids them to eat.

Brunk believes a better understanding
of the issue is needed.

ÒCanada must clarify how cultural and
religious populations view the transfer of
genetic material from ÔprohibitedÕ food
sources into otherwise acceptable foods,Ó he
says. ÒThis has never been examined.Ó

He cites as an example Jewish kosher
laws and Muslim halal laws, which prohibit

eating non-ruminant mammals (such as pigs and horses), fish that
donÕt have scales (such as sharks) or any kind of shellfish. That means
meat from a transgenic animal with a pig or shark gene could present
a problem for people committed to these dietary rules. 

Many Buddhists and Hindus are vegetarians, so genetically 
modified vegetables containing transgenesfrom animal sources could
also be a concern.

Researchers will hold focus groups with culturalscholars and 
religious followers, asking them about traditions, religious interpreta-
tions and attitudes about issues such as biotechnology, patenting life
forms, human stem cell use, and splicing and cloning human genes
and tissues. Animal welfare researchers, vegetarians and religious 
leaders Ñ representing Buddhism, Christianity, Judaism, Hinduism,
Islam, Taoism and CanadaÕs aboriginal religions Ñ will also be 
consulted about their views. 

ÒThis will make a good sample of the populationbecause you can
talk with members of these groups as well as the leaders themselves,Ó
says Brunk.

The eventual goal of this research is a multidisciplinary 
team-authored book summarizingthe findings. The authors of the 
proposed book chapters will discuss how the views of focus group
members compare with common philosophies around the world.
Although the planned book could help guide peopleÕs diets and satisfy
general interest, Brunk believes it will also be useful for food 
developers, regulatory bodies and industry. Regulators can use the
book as a guideline for what product information should be 
displayed, he says, and the food industry can gain a better understanding
of what transgenes could make food products unacceptable to 
specific consumer groups.

Brunk is the AFMNet theme leader of Genetics, Ethics, Economics,
Environment, Law and Society. His research team on this project
includes investigators from five countriesand nine universities, as well
as representatives of Health Canada, the B.C. Cancer Agency and
Praxis Pacific. 
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CanadaÕs multi-cultural population faces diverse dietary needs and restrictions.
AFMNet researchers are working to establish research-based guidelines that 
accommodate these differences.



Researcher navigates
winding path toward
commercialization
by Kate Roberts 

A better mousetrap could be waiting behind any laboratory
door, but that doesnÕt mean the world will beat a path there.
Many obstacles, including the intricacies of intellectual 
property rights and funding shortfalls for product 
development, lie in the path between concept and consumer.
To ensure Canada maintains its place as a world leader in 
science, the path needs to be as straight as possible.

Enter McGill University law professor Richard Gold. He
and his colleagues are developing a framework to guide
AFMNet researchers through the highly detailed 
commercialization process. They hope to help new discoveries
and technologies find their way more easily to an industry
partner or the public domain.

ÒCommercializing research is important because the goal
of research is to benefit everyone Ñ the public, the inventor
and society,Ó says Gold. ÒAnd because this research is publicly
funded, it should reach the public. It isnÕt acceptable for a 
scientific discovery to sit on a shelf. We must be able to share
information, while providing the needed protection for 
innovation.Ó

Intellectual property rights encompass original products
or ideas with commercial value. This includes everything from
books and designs to new products and industrial processes.
The rights are in place to protect product and idea inventors
and developers. 

But they can also act as barriers, blocking researchers
working on related projects from accessing relevant technology,
and keeping beneficial innovations from getting to the public
quickly. Gold is working to ensure that technology is as 
widely available as possible and that sufficient funding is in
place to take ideas to market.

He notes, for example, that many researchers donÕt have a
clear idea about which technologies theyÕre allowed to use
when conducting their own research. New materials and
experimental techniques may be subject to intellectual 
property rights or confidentiality agreements, and resolving
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Getting from
concept to 
consumer

these issues takes up valuable research time. Gold wants to
change that by researching and implementing improved policy
to help researchers stay informed about what technology they
can access. Without appropriate intellectual property policies,
new programs such as AFMNet may not be able to effectively
develop and commercialize their own technologies.

To identify the major commercialization and technology-
transfer problems in Canada, GoldÕs team has held one workshop
and is planning to invite researchers, university administrators,
industry representatives and government officials to discuss
issues at future workshops. Reports from these sessions will be
posted on the AFMNet website (www.afmnet.ca) soon and
sent to government officials so policy issues can be addressed
directly by deci-
sion-makers.

One emerging
issue identified at
the first workshop
is the funding gap
between discovery
and commercial-
ization. Right now, says Gold, universities generate ideas, and
industrial partners pick them up once theyÕre developed, but
finding funds for the crucial gap between idea and product is
difficult because the financial risks are often too high. Finding
the money to fill this void would help get more successful
technologies to market, he says.

Gold is also addressing policy issues at the granting
agency level. Universities usually make decisions related to
intellectual property rights, such as how ownership of an idea
is shared. ThatÕs fine for small-scale projects, but itÕs more
complicated for networks such as AFMNet that bring 
together researchers from different disciplines and institutions.
In cases like these, granting agencies need to take a more
proactive role, he says.

ÒWhile our research results will not themselves have 
commercial potential, we hope theyÕll assist researchers, 
industry and government at all levels in developing sound and
sustainable intellectual property laws and narrowing research
funding gaps.Ó

Gold is collaborating with McGill graduate student Karen
Durell and Profs. Peter Phillips, Department of Agricultural
Economics, University of Saskatchewan; Tim Caulfield,
Health Law Institute, University of Alberta; and David Castle,
Department of Philosophy, University of Guelph.

Consumer and Ethical Issues
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Scientific director
Rickey Yada is
concerned about
how intellectual
property rights
will be applied to
AFMNet-funded
projects.






