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Transbrming
reseach into

value or
Canadians

Dr.RikeyYada

Welcome to the pmier edition of dvance, a publication designed to help
communicate about thecéing activities and accomplishments tteapar of
Canad@ nev Advanced Bods and Mterials Mtwok (AFMNet).

AFMNet is parof the federal &twoks of Centes of Ecellence (NCE)
program, which helps suppamnique panerships bet®en uniersities,
industy, gorernment and not-for-pfit organizations. closs Canada 21
netwoks exist, drien ty a common commitment to transforeseah and
entrepeneurial talent into economic and social benefits for all Canadians.

AFMNet focuses on food and materiakeah elated to enevable
agricultural commodities such as wheat, con#des,trcanola, flax and
sunflavers.These commoditiesgmise to impact on the economy and health
of Canadians, tbugh their consumption or applicatiofhe diversity of
AFMNet researth means the netvwkohas the capacity to examine the ethical,
legal and safety implications associated witpmducts and technologies.

And while commoditiesercentral to oureseah, people arour most
valuable esouce. A major sngth of AFMNt is the peopleefer training,
from undergraduate students to visiting scientigtstr@nees will havan
oppotunity to visit and study in nunmers laboratories and facilities and obtain
a tuly multi-disciplinay experience.

Theirs ae storiesoul read about in dvance, as evendeawr to publi
cally and understandably communicate aksatah. We(@r enlisting the help
of students, who @ipat of a uniqueaseah-writing pogram calledt&lents
Promoting Avaeness of éseath Knavledge (SARK). SRRRK stated at the
University of Gelph 15 gars ago, to gstudents an opponity to learn hay
to write eseah nevs stories.ive years ago NSERbecame imhved and has
helped launched BRK-suppaed pograms at mer than 20 eseah-
intensie educational institutions Canada. All stories idvdnce &
written ty students.

Through their storiespyd see hev AFMNet is built on lesrage and syn
ergy with the ultimate goal of ensuring Canada'®prinentale in foods and
agricultural materialegeah. We(@r establishing a system exfesnhers that
will help generate the kmledge and technology needed toeldgv
commecially viable, socially acceptableeradded pducts and picesses that
benefit all Canadians, and that can be solthérthe world B a umial
endeaour for an expting nation like ours.

We hope Avance enhanceow understanding of this vital par
of Canada agri-food and life sciences econbwsicome gur comments.

Dr. Rickeyyada
Scientific Drector
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AFMNet
P the
Network

Dr. Murray McLaughlin

The economy of the 21st cemgtus becoming ineasingly bio-based.
Collaboration among dixse esearh disciplines is leading to an emergence o
value-added pducts deried fom the agricultural and naturesouce sectors.
And innovative ieseaih is leading to bakthoughs in the delopment and
delivery of biopoducts, biopharma, biofuels and biomaterials.eAsiae
further into the futug, we will see continued camgence of science.

The Advanced Bods and Mterials Mtwok (AFMNet) is an eellent way
to maximie the benefits of cargence. Linking scientists and thesipectisr
areas of expiese on key jpjects will enhancesearh exellence agss Canada.
This is the pmise of the &twoks of Centes of Ecellence pgram. AFMNt
brings focus to distinctly Canadiaersgths N agricultue, food and natural

resouces.This netwdk is about ideas and bringing our leading scientist$

together to enseirCanad® posperity in a kneledge-based global economy

Foods and materials shahe same building blocks, and this né&tigor
finding ways to whrwith them togetheBecause the stiture of a material
determines its function, AFMN researthers ar tiying to understand the
stiucture-function of foods and materials N that is, tlvhigactue of these
materials, tlough their function.

As chair of the bahrof AFMNet, | am esited about the pjects and
knowledge that | see @ééping.

Dr. Murray McLaughlin
Chair

Advanced Foods

/ “ | ‘ | and Materials Network
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TheAdvanced Bods and Materials
Network is committed to impoving the
lives of Canadians tbugh inn@ative foods
and materialseseach.
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GuelphOntario, Canada N1G 4T2

Phone519-822-6253
Fax519-824-8453

E-mailafmnetad@uoguelph.on.ca
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Co-ordinating a 28-page magazine hasptkAdvance poject

co-ordinator Kate Robets on her toesBut the second-gar Uniersity

of Guelph markting student still finds timeof her studies anddr

her favourite pastime sports. Kate enjys plging basétball, volleyball,
soccer and squaskand hopes to head abad after graduation to
pursue graduate studies in business and starg.

When he®not busy writing ne's stories,fourth-year biochemisty
student Rob Fieldhouse spends his time conductesgach in the
University of Guelprg3cience compleklis most ecent vork involves
learning about bacterial ¥in structure and functionln thisissug Rob
reports onAFMNet work on novel hydrogels (see page 14).

Second-gar drama studenlicia Robets is at home on the stage and in
the newsroom. As a theate enthusiast and a BRK writer at the
Uniwersity of GuelphAlicia is exposed to derse reseach activity aooss
campus. She writes about e@seach ranging fom the health
benefits of sy to cellular ntrition (see page 10)After uniersity
she plans to teach high school andtgdpate in lie theatre.

Heather Scotta fifth-yar mathematics major at the Umissity of
Guelphgrew up on Manitoulin Island in ntdrern Ontario bebre the
days of satellite and cable tefgion.That meant sheelied on the
local paer, the Manitoulin Expositorfor the latest nevs, and she
became an\ad nevs consumerCheck out her stoy on how to

control biofilms in pulp and jeer mills on page 19.
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Réseau des aliments et des
\motérioux d’avantgarde

3M Canada Compan

Agriculture andAgri-Food Canada

Alberta Bioplastics Netark

Amirix

Atlantic Canada Computing Congaurm (AC3)
(Memorial)

Avignon Diet and Nutrition Cente

Bowater Canadiandtest Poducts Inc

Brenda ElliottGuelph
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Centre de recheche en sciences et ingZnierie
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(Montana State Unérsity, U.S.A.)

Centre for Food and Soft Materials Science (Guelph)
City of Guelph

Dairy Farmers of Ontario

Dalhousie Unigrsity

Degussa BioActes

This publication is

Advanced Foods
and Materials Network

AFMNet is

poud to be

In partnership with these

forward-thinking companies

and organizations:

Dietitians of Canada

Ervironment Canada\ationalWater Researh Institute
Food Policy Institute/Rutgers Unérsity (US.A.)
ForagenTechnologies Management Inc

Forbes Medi-&ch Inc

Guelph Regional Scannifignsmission
Electon Microscoyy Facility (Guelph)

Health Canadadod Directorate

Health Canada Natural Health &tucts Directorate
Health Lav Institute (Albeta)

Heart and Stoke Foundation of Canada

IBM Canada Ltd.

Inimex Pharmaceuticals Incorporated
Institute br Reseach in Materials (Dalhousie)
KPMG Incand SISKINDShe Lav Firm
Lalehead Uniersity

Let@Talk Science

Loblavs

ManitobaAgriculture and Bod

Materials and Marfacturing Ontario

Max Planck Institute of Colloids and Interfaces
(Germary)

McCain Bods Limited
McGill Uniersity
McMaster Uniersity
Memorial Uniersity

MITACS Inc(NCE in Mathematics of lofmation
Technoloy and Complex Systems)

National Reseath CouncilPlant Biotech Institute

National Reseah Council Canada,
Neutron Program br Materials Reseah

Natunola Health
NestlZ,U.S.AQualityAssurance Laboratgr
NestlZ PoductTechnology Centre, Kemptthal
Nexia Biotechnologies

NIZO Food Reseath

Ocean Nutrition Canada

sponsard by

One Rerson Health Inc

Ontario Pork

Oregn Health and Science Ueisity (US.A.)
Parheim Foods

Petroleum Reseah Atlantic Canada
Processed\pples Institute (LB.A.)

Protein Engineering Netark of Centres
of Excellence (PENCE)

Protein Fractionations Inc
RimonThergpeutics Ltd.
Ryerson Uniersity

Satak Centre for Grain Pocess Engineering
(Uniwersity of Manchestet).K.)

Sciona

SHARCNET

SRARK (Uniersity of Guelph)
St.Francis Xaier Uniwersity

Sun Micosystems

SynGene Biotek Inc

Taiyo Kagaku CqLtd.

Technische UnarsitSt MYnchen (Germgh
TNO Nutrition and Food Reseath
Tokyo Uniwersity (Jpan)

Unilever R&DVlaadingenThe Netherlands
University College Cork (leland)
Uniwersity Health Netvork
Uniwersity ofAlberta

University of British Columbia
Uniwersity of Guelph

Uniwersity of New Brunavick
University of Ottava

Uniwersity ofVictoria

Uniwersity ofWaterloo

U.S Depatment of Agriculture
Warnex
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PAULA BIALSKI

UNIVERSITY OWESTERN ONARIO

Foods and Health

Wan says this @bolem is especially
T e etter prevalent among elderly people, diabetics
and immunocommmised patients.
. He notes that theris cumntly no
B a n -AI effectie treatment for clonic woundsThe
. standat wound epair pocess of cleansing,
drying and bandaging is chaic and
SO utl O n inefficient. 1 makes a scalwhich foces
healing to take place under the skirat

produces an unpleasant scar amé slovn
the healing mrcess.

SClent|StS er Instead, say®van, wounds need

moistue and therapeutic compounds built

towards ar“ﬁClal into the dessing, so the wound can heal in

an envionment much like that inside the

Skln patCh to body Heé focusing on the dadiy of

growth factors to the wound site.

heal V\l)u ndS Wan and hiseseath goup hae seen a
recent beakthough. They designed a

by Kate Robets hydrogel material that can casitably
release gwth factor-like molecules and an

The phrase @Bd-Aid solutiod is tak antimicobial agent (imptant in contolling
ing on a whole me meaning N a positev infection in the WOUﬂd~ site) at diffat
one N as AFMNet esearhers wdetowads ~ rates, mimicking the bosiynatural healing
creating wound @ssings thatelease process and dediing the gwth factors
therapeutic compounds into skin woundsvhen the§® needed.
right when the§i needed. Wan says hieseath woidbe complete
Their goal is to eate a dssing that until he can accommodate all thewgn
contains a thick water-based jelly called factors impdant in wound healing in the
hydrogel. h turn, this hgrogel is modified dressing material. Each of thesawigr
to hold therapeutic agents N in this casefactors will beeteased at rates to coincide
growth factors, naturally occurring com with the needs of each healing staggael
pounds essential for healingan a band  meantime, @ woking with an industrial
age-like adhesivstrip these therapeutic patner, Axcelon Bopolymer Corporation of
agents areleased dictly to the wound to | ondon, nt., to continue the delopment
promote healing aneduce infection. and commeialization of the woundessing.
O'he healing of skin wounds such as  OQwgund dessing is a global concept,0
those fom major surggror burns is a pe says. e can influence factors that help
complex pcess imlving many biochemical promote chonic wound healing, evcan

agents,O sayseah leader ief. Wankei g5 health-carsystems a lot of money and
Wan of the Wiversity ofWestern @taridOs |t patients liw a much mer comfaiable

Depatment of Chemical andi&hemical
Engineering. Qdiciencies in these
therapeutic agentssult in a steer healing
process.nl the exteme, the wound may
newer heal.O

and normal life.O

In addition toWan, the multidisciplingr
reseah team includesrliversity ofMestern
Ontario physics pfessoreff Hutter and
microbiology pofessor Bosco Chan, who is
also a eseath scientist at the oRats
Researh Institute ®

In some casgsound drssings may actually
slav the healing pcessPof WanleiWan is
creating an alternative that is moist and
releases thapeutic compounds

8
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A natural
process or

natural poduct

Extraction br cancer
fighting ycopene holds
promise br other
nutraceuticalstoo

by Kate Robets

With the gowing inteest in functional foods designed to
reduce cancer risksugstoes can hdly keep enough of the
popular antigidant lcopene on the shelBut curent
lycopene extractseasimply dried tomato skinsyln purity
That® led Wiversity of Albéa food science qfessor éral
Temelli and Wiversity of Gelph physicsesearh associate
Bruno Tomberli to ty using a form of carbon zide to
improwe lycopene extractionquesses.

O'his solent has a high gibability of extracting eater
amounts of kyopene,O saysmberli. 8nd unlike other
solents used todayit worD
leae  behind any  unwanted
potentially taic residue.O

The carbon diide the@ using is
the same type humans exhaleepx
it® warmer and under higrepse. h
this state, carbon dide is called a
supecritical fluid (SCF) becausést
been taken to a temperauand
presswg aboe wha® called the critical
point, whee thee® no longer a
difference beteen a gas and a liquid.

For carbon dixide, the critical
point is 31 C and 73 atmospéer(73
times normal atmosphericepsug).

Her, carbon didde behass moe like
a liquid and can get into a tomato sk
and dissolv/the lgopene. As a gas;-ce
bon dixide can penetrate the skin of
tomato, but i® too light to grab on to
the hcopene and carit away As a
SCEF it® denser and has the ability
successfullglocate the ¢ppene.

The poposed method of gettingdypene out of tomatoes
is een simpler than coemtional extraction techniquégen
conditions a right N that is, anywherabee the critical
point N the lycopene gets taken up the carbon diade.
From thee, the eseatherseduce carbon diwléd® pesswe so
that it behass like a gas agairthen loses the ability to hold
on to the Igopene, which literally falls out in solid farhis
can then be collected and made into high-purity tablets.

The pecentage of ¢ppene in the extract can bedased
by dehyrating the tomato skins prior to theqedue. The
reseathers a also looking at other smoits that inerase
lycopen® ability to be taken uy ISCF

Although their cuemt eseah is focused onclypene,
Tomberli says it w@nstop thee. hcreasingly health-
conscious consumer® atemanding natural qutucts and
natural extraction techniquesir@nt conentional soknts,
most of which arpetoleum-based, can leagsidues on the
extracted mducts and can pose eonmental ppblems such
as leaks and harmful emissidiesnelli says supsitical
carbon digide could help eplace the petieum-based
solents being used in foodpessing today

O®@wernments ar placing strictegulations on ho
organic sobnts a& used, and consumeesdnfmandlnglﬂurab
products,O he sayBhi® poject could®be moe timelyO

Tomberli, along with klversity of @Gelph pofessors
Saul Gldman and Chris @y is focused on extraction
theor and fundamentaBemelli, woking with Uhiversity of
Albeta pofessors éBna Giligad and 8resh Mrine and
post-doctoral eseather Marleny 8ldana, is primarily
involved in experimentatio®.

% R)BrundlomberliSelma ngarFeralTemelh and Marleny
aldana ar using ng methods to ezt lycopene dim
tomatoes

ONOAC NHV-1NHD AWNIC
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PAULA BIALSKI

Foods and Health

Giving cellular
foods mome
nutritional
muscle

Cellular reseach
helps value-
added products
maintain quality

Adding \alue to basic commodities is
the goal of ewy primay-product economy
such as Canada Adding alue usually
means fuher pocessing and manufacturing,
which ceates jobsybturning the likes of
sg/beans into steering wheels or enhanci
the health of Canadiang bnriching milk
with the essential fatty acid DHAutB
processors face many challengeatirey
these &lue-added pductsThis is especially
true for foods that havan aerated cellular
structure, such as éad, extrded snack
foods, eady-to-eat ceals, cakes and
muffins. A failue of the so-called biogenic
cellular solids (meaning teymade &m
biological materials) to stand up to the ne
processing demands can cause tdigir

to degenerate, typically in appearance arm1

taste. fl this happens, the qaiuct will also
fail on stoe sheles.

University of Munitoba eseathers
Matrtin Scanlon, #od Science, anahh
Page, Rysics, want to githe cellular building
blocks of these quucts mag nutritional
muscle TheyCe studying the steture and
function of wha® called cellularity N the
organization of food components into
cellular stictures. The appoach they

Reseatters ae trying to immwe the cellular
structue in flaxseed éad to pevent it fom
collapsing ding baking.

envision is to add extra nutrients tdpicts
using pocessing strategies specifically
designed to prent impairment of the
cellular strcture by those nutrients, thely
maintaining the quality of the originadquct.

To study the sticture and organization
of cells and cell walls in thesspcts, Bge
and Scanlon ar using lo-intensity
ultrasoundThis adanced materials charac
terization tool is helping them understand
how cellular strctures can be eated and
controlled during the mduction of
value-added food guiucts.

Their curent passion for complex food
systems has dught them to a study of
flaxseed in bad dough. lexseed has been
found to significantlyeduce the risk of
heat disease in humanatBvhen flaxseed
is added to dough, theelad collapses
during baking and the finalqaluct is hat
and dy. The impowed understanding of
cellular swrctures that is emergingoifn
their reseah should enable gilems such
as this to beesoled.

Scanlon anda@® futue eseah plans
call for ceating brand-mwe edible cell wall
materials &m nutritious molecules extracted
from plantsTo do this, they will use super
critical carbon didde (SCC), a fluid that

n be used to permit self-assembly of
nutrient molecules that constitute the cell
wall material, while also forming the gas

CO; that ceates the cellularstture fom
those cell wall materials.

In the second stage of the S€sganh,
Scanlon and dge will use the SCC to
fabricate cellular sttures that can hold
additional nutrients within the cells, gigr
adding futher nutritional wlue to these
innovative consumer food qutucts.

In addition to eseathers at the
iversity of Mnitoba and their
international collaborators, other AF&IN
reseahers inglved in this poject ag Rofs.
Suresh Mrine and &ral Temelli of the
Depatment of Agricultue, Food and
Nutritional Sciences at thenilersity of
Albeta and Pof. Ben Newling of the
Depatment of Riysics at the riversity of
New Brunswick®

10
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Are you realy what you eat?

Researhers test hov diet interacts with human
genes to afct disease risk

by Kate Robets

What® in yur DNA may soon This reseah might be able to explain
determine whatoy put on pur plate, as why scientific studies in difat pats of the
reseathers fom the Uhiversity ofToronto  world contradict each othBecause diffent
and the Wiversity of Gelph team up to people living in diffent

investigate he diet interacts with the Places hasarying genotypes, <
human genome to affect risk farious @ genetic study permed in 5
chronic diseases. Jpan, for example, coul G
Prof. Ahmed ESohemy ofTorontods %ueld f[%r d|ffe$tr)1: 'ES(ljﬂ'[S_ <
Depatment of Nutritional Sciences is oM tN0S€ ovtained in 8
. . .+ Finland, says IESohemy 3
deeloping an extensivdatabase of diet, : z
) ; < . That means this study coul 3
genotype and disease bidmia N physical .
. help find the exact gen
traits used to measutthe effects of a responsible for  dan
disease N for humans. characteristics in diféant
measwe hav much people eat of ateér  peing such a geneticall
food,O say$-Eohemywho holds a Canada diverse population, this
Researh Chair in Nitrigenomics, the study reseath could be highly
of gene-diet interaction$V®want toelate  releant to them, he says.
diet to \arious health outcomes or risks of  Another outcome
disease. Andenalso havto starfactoring might be personadid diets,
in how people metabatizhese foods.O nutritional advice or medicine
He uses the example of dietingf reseahers identify a
to explain the aims of thisoject. subpopulation that benefit:
OSme people who go on avitat diet Most fom a paticular
will see a deease in their blood lipid . dleta%l comgo‘rl)ent% ®
Others wosee a change at all because of%’ﬁz: fc?oc}g tarZetF()e q ltjc?fha
specific form of a gene they yal third population. ESohemy says
group of people with ef a diffeent . : .
X some saices like this ar
genotype will actually see the coptesult aleady being offed ty
heir blood lipid lels go upln that y 9
and t : companies on theiternet,
way a lav-fat diet may actually cause somgt the science is still in it
people harm.O o infancy He beliegs iOs
To test hw food can affect individuals something Canadians wil
with diffeent genes, theeseathers will see in the not-too-distan
recuit a large number of subjects, collectfuture.
dietay information, look for disease Profs. Marica Bkovic
biomakers such as blood choledter of the Uhiversity of Gelph
(a biomdaker of hedrdisease), and isolateand David é&nkins of the
DNA from blood samples.ld®d also University of Toronto ae _
provides other sing pedictors of co-eseahers on this initiatv Bakovic is Foft._ Ahmheﬂ;j El-Sohgms
some major chnic diseases, including focusing on lipid metabolisnenkins, who s e thgog& gyr:)%sr
cadiovascular disease, diabetes and-ostdwlds a Canada eRearth Chair in system leaks dan Hod.

porosis.To find these, IESohemy and his Metabolism and dtrition, will study
team will look at blood parameters of somBiomakers of heardisease and diabetes,

nutrients, including caffeine and vitaminand_will povide expdise in clinical
E leels. nutrition and dietar assessment methals.
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Foods and Health

Cultivating n& wes
pattle againstasist:

Using plants as alliegseacher
looks towards a nev class
of antimiciobials

by Heather Scott

Antibiotic-resistant bacteria that age Peptides could em be used as ancset spray for
human health and spoil food mayehmet lung infections. & for these aspirations to lsalizd,
their match. A Uiversity of Bitish _ scientists must find an inexpeasivay to pyduce
Columbia eseather is using peptides N peptides, somethingadcock and Mra ag attempting ¥
naturally occurring ptein fragments with using plants as peptide factorigsclBning antimi@abial
antimicobial popeties N to kill disease- peptides into plants, thegseah teams haween able to
causing bacteria as effetyivas antibiotics cultivate large amounts of them inekatively small aa.
did in their heglay The eseathers say this gmess may one day make

Peptides & pesent in the immune peptide-based pharmaceuticalsczixbe.
systems of all _animal species, including Preventing food spoilage is another possibl
humans. Bt theyGe pohibitively expensiév  application for these planipuced peptides.aBteria
to extract fom animal soges.That® led cause meat and daiproducts to spoll rapidlyeptides
Prof. Robet Hancock of the Bpatment of  could be used as a natural foedguative and as a way to
Microbiology andrhmunology to consider protect consumersofin food-borne pathogens such
plants as a cost-effegtivay to manufacerr asSalmonellandE. coli

peptides, for use in eything fiom Plants themsedg may benefitim this eseah. More
pharmaceuticals to addisv that inhibit than 25 per cent of the wasldop pioduction is lost to
food spoilage. microbial diseases eaelajyand Hancock hopes his wor

Oeptides havtremendous potential as will also be used toqatuce peptides that help plants fight
antimicobials,O saysahtock. ®lwe can off disease.

find a way to Mver poduction costs,ewvill Although peptide weuse could lead to peptide-
hawe a fesh ne& weapon in the war against resistant bacteria in the same way that antibieticse
disease.O has caused antibioti&sistant bacteria, the risk iseemély

For the past 15ears, he has beenlow, he says. A traditional antibiotic may kill most bacter
studying the bacteria-fightingopeties of  but not all, and the sukors go on to multiplycreating
antimicobial peptideSiogether with Bfs. new bacteria populations thatearsistant to that
Jbhn Vederas of the riversity of Albéa  antibiotic. h contrast, laboratprtrials ha® shan that
and @antosh Nsra of the Uiversity of peptides kill all bacteria in a sample, leaving vieossito
Victoria, he has demonstrated that peptidgzoliferate.
kill antibiotic-esistant bacteria while With fewer and ferer options to ®at disease,
enhancing the bo@yinnate immunity and Hancock beli@s peptides couldmesent a e class of
protecting it during healing. antimiciobial agents to help iease op pioductivity

Unlike most corentional antibiotics, prolong food shelf life and maintain pe®piealth.
antimicobial peptides can kill bacteria His wok is funded ¥ the Alvanced 6ods and
rapidly within five minutes of application. Materials Mtwok, the Canadian &terial Dseases
That feat is usually obgmat only with Netwok, the Canadian ¥3tic korosis Bundation, the
disinfectants and could be exploited tdCanadian ristitutes of ldalth Rseath and @nome
create topical medicines for moutle,@ar Canada. ldncock also holdsTaer 1 Canada éseah
and skin infections, sayartock. Chair in Rthogenomics and Antinobials.®

KATE FOBER'S
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DANNY ABRIEL

Hydrogels:
here today,here
tomorrow

by Robet Fieldhouse

Although lydrogels mg sound
far out and futuristic they@e
already 6und rumermus present-
day gplications,from medicine
to waste treatment. Some
ewryday hydrogels include:

¥ wound dressings and #ficial

skin materials that maintain 4

moist ervironment, keeping
tissue soft and speeding heali

¥ disposable dpers that
absorb urine

¥ soft contact lenses

¥ tiny discs ér sensors that
detect glucose lels in diabetics

¥ crystals that elease water and
fertilizers in soil graduailand
ewenly

¥ beds ér energy-efficient water
recycling to kep pulp
and paer effluent fom
owverburdening waste-gatment
plants.

And that® onl the stat.
AFMNet reseachers Allan
Paulson and DZrick Roussea
plan to ceate micoscopic
cgpsules that contain a naturall
occuming protein.  When
releasedthis protein attacks dis
ease-causing bactetkdling them
and lavering risks dr disease

Foods and Health

the elease of medicinal or other desirable
components, these wnehydrogels could
improve the well-being of Canadians.O

The hyrogels Bulson and &usseau
ar deeloping can be designed to contain
substances such as antibioticetejrs,
nutraceuticals, anti-cancer agents or
beneficial bacterialhe goal is for the

Some medicines ermoe effectig if  hydrogels to elease these substances at a
theyGr ingested or absorbed gradubily —desied rate when trigget ty specific
that® not always possible. Considegonditions such as changes in temperatur
time-release oral capsules:@meyade with ~ acidity electricity or lightThat way these
layers of material that dissmlwinder Ccomponents can beleased to patients in a
different conditions, deléring actig  contolled manner _
components to senal points in the digestiv Rousseau say®ia mae effectie way
system. & these capsules @aways offer to get to the right paof the body at the
the delicate timing and accurate dosages tH#ht time, while mnenting components
could maximiz a medicir@effectieness.  from being eleased unintentionally wher

Enter the hgrogel. 1& a complex they aerbneeded or destl. He envisions a
gelatin-like substance that could offer aRigh concentration burst folled ly a
effectie conduit for delaring desirable Sustainedetease of\eer concentrations, to
components such as medicines or nutrienfgake medicines quick-acting and long-
to the body at the right time and in the lasting. _ _
right dose. ~ Hydrogels hayvtypically been uniform

Prof. Allan Rwlson of the Bpatment ~ Mixtures made yomixing cetgin pavders
of Food Science andechnology at with water Now, Paulson and &usseau @r
Dalhousie Wiversity and ®f DZrick Uusing a phenomenon callecphdse
Rousseau of the School ofitlition at Separatidd to make gels that cohtthe
Ryerson Wiversity a leading a collaborativ individual componer(s elease. This
project to poduce neel hydrogels that hav  appoach is not unlike the principle that
wide-ranging health applications. keeps oil and water dpir salad dssing.

Otleally we want to deslop hyrogels Prof. David nk of the Depatment of
as a platform with many potential uses,O s&J¥/sics attSFancis Xavier tiversity is
RousseauV{ith their potential to fine-tune Modelling these Hyogels using computer
simulations in an effoto predict which
hydrogels will most effeatly delier
desied components.

The eseathers will soon select and
incorporate the first desirable components
and figue out hav they interact.

OHidrogels may pvide a link with
industy and cutting-edge companies that
benefits Canadian society and health,O says
Rousseau.

He and Bulson a collaborating
with Prof. Amyl Ghanem and post doctoral
fellov Michael Nckerson of Rlhousie
University and graduate students Rizwan
Kahn, ®ane Hbdge and iBion Veith of
Dalhousie andyRrson unigrsities.

This reseath is sponsed ly the
Advanced Bods and Mterials Mtwok.®

A gel to make
you well

by Robet Fieldhouse

New applicationsorff hydogels ae being
exploed %AFMNet scientists (L I
Ghanem,Michael Nikerson andAllan
Paulson of Dalhousie Ursitgr
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GUtt'ﬂg fat bUlIdup E&tty acid could

p humans
cut fat

Weight-reducing ntraceutical gets JGurserees
a chance to shw its stuff e ha e

by Kate Robets isnO produced ty the human
body, but it can be obtained
Abdominal gith in men, also knvn as If he and his team can dismowhee [ EAGEELEEEE SR Ci eSS

. . . . . . . milk, butter, cheese beef and
middle-age paunch, is associated witthe fat loss is taking place in the btug Ia:nb . -

increased risk of heéadisease, stke, reseath has the potential to cooitr CLA was disceered in 1987

diabetes and @v canceif some of the fatty diabetes, sike, catiovascular disease an@iEiEECEielsEin CERIED
a beef extract ppeaed to be an

tissue in this aa can beeduced, the risk for cancer ¥ limiting whee fat is sted. anti-cacinogen. They later

these diseases dases.réf. Reter dnes of Prof. HZlene dcques of hiversitZ Laal | EEMEEEREEERel Bt

McGill University is studying whether ais woking on diet formulation and fat Potential human health

. . . . . . . . benefits associated with CLA

popular veight-educing nutraceutical called acid analysis.dlhousie Uiversity pofessor v i1

conjugated linoleic acid (B). can eally Roger MlLeod is péorming cholestet ¥ increased metabolic rate

spur on steagdyhealthy wight loss in analysis and measuring the fatty a ¥ decreased abdominal fat

humans. composition of the blood to determine tRE 2T E e F TS E i
OCIA has shen ety beneficialesults  impact CIA has on fat pfiles. ¥ lower cholesteol

in previous documented studies,O sags,J Jones says if @Lshavs pomise, the and trigycerides

o velrtiying to take it a festeps filhe;,  commecial potential for CA-enriched ¥ lower insulin esistance
paticularly in the largestears of fat mass in foods is huge. A possibleduct in the ¥ ;’ﬁi‘ﬁ%“e‘z"c‘;’i‘(‘,ﬂi“"ed
our bodies.O future, for example, is @tenriched milk, . enhfnced ——

The poject uses magnetiesonance which could expand on the success of The bulk of CLA eseach to’
imaging (MRI), a technology that can iden nev DHA-enriched milk thatecently hit BRI E R C e Re R )
tify minuscule changes in body mases] grocey stoes. DHA, an omega-3 fatty ac %Sﬂgfﬁona’éf' cuw\é'rﬂegtudtigg
and his eseath goup will _use this transfered into cav® milk flom a speciall S FASE BT o=t ol
technique to see whetherACN a fatty feed, suppts deelopment of the brain/ WllERRAEELGE
acid found in beef and daifats N can eyes and nees® ~KR
affect body wight, @erall body fat and
regional adiposity (having fat in specific
places and not others) when admieidter
contolled diets.

The testing mrcedue inwlves human
volunteers who arbeing fed a specific diet
tailored to their wn estimated energy needs.,
with or without CIA, in randomied trials.
Regimens will include an eighdek diet
that includes 3.5 grams of £per daythen
a washout period in which thelunteers
can eat whatew they wish, foleed ty
another eight-eek period without any @L
added to their diets. Body composition will
be meased using MRI at the beginning
and end of each eighé&k period.

Jones pedicts the CA will increase the
Qate of bur® ratio of body fat to body
energy » about 100 calories per .dByat

would add up to some 3,000 calories pelyith the in@asing use of CLA supplementsoimope weight lossFMNet
month or one pound of fat lost after 30 daysiesearhess ae irvestigating hoefective the nuceuticaleally 1s

Ag714 AONIA
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Materials | Biofilms

You@e seen these films hafe

Biofilms ae costly, persistent ..and aerywhere

by Robet Fieldhouse

By themsebs, bacteria@wulnerable to flow in pulp and paper pduction, poduce
drugs and other thats.They(¥ much safer toxic poducts in water and play aler in
when they get togetheettle dan on sufaces  human diseases such as cystsibibiofilms
and form communities kmm as biofilms. line the lungs and cause mucous to
These biofilms, whicheadagrs of bacterial owerpioduce, @ating espiratoy difficulties
cells that coat moist fares, can endanger that can esult in death). Comalling and
human health, dispt industrial ppcesses and manipulating biofilms could contribute

drain billions fom the economy eackay immensely to human socjdtgm both health
Biofilms can be as thin as a single celhnd economic perspeesy
(one thousandth of a millime}ror thicker S Hnk is leading a collaboratipoject

than a human fingeFhey(e so adapted that to create mathematical models of biofilms.
they initially often go unnoticed, coating andTheyGe complex, so hisogp analyes them
sometimes degrading teeth, human lungsjsing computer simulations.im8lating
computer keybods, pipelines, water conduits biofilms can helpeseahers understand them
and ocks deep beneath thetB&rsuface. and ultimately sadvpoblems they eate N
Now, AFMNet reseathers a ceating  or take adantage of good things they do
mathematical models and using them in  Constucting models irohes setting up
computer simulations to understand/itese  mathematical equations that accurately
bacterial communities orThey hope to repesent bacte@ebehaviour as they settle on
dewlop better strategies to stop the bacteritp a sufiace and eate a biofilm. Entually
from causing pblems or to harness their the models will ale Ank and his colleagues
activity for beneficial uses. to predict experimental outcomes and point to
Prof. David Enk of the Depatment of  strategies to contrand manipulate biofilms
Physics attSHancis Xavier tiversity likens so they can benefit society
them to urban communities. The reseathers hope to ftirer the
OBcteria @& organizd in biofilms the understanding of biofilisinitial attachment
way humans arorganied in cities,O he says. process and sttural changes that take place
O'hey might ell repesent the largest biomassas they g through time. t® knavn that
on the planetWe cafdaffod to ignoe their after bacteria stick to aface, they pduce a
effects, good or bad.O sticky @xtracellular polymeric subst&hce
. . . (EPS), which is made up obtains, sugars
Biofims caneduce fluid fioin and potein-sugar compkescThe EPS plays
pulp and paper pduction, many potentialales in the biofilm, priding

produce txic deUCtS in ater stiuctural suppdr and strategic defence,
trapping food and eating natural channels for

and play aale in human nutrient and waste transpor

diseases du@s gstic ibrosis A second goal is to find out mabout
EPS sticture and dynamics, piaularly hev
Whether harmful or beneficial, biofilms it changes tlaugh time in flwing and
play a bigale in society®me cause pipeline Stagnant wateFink hopes to hava wdking
corosion; others can actually clean up oil spillBiofilm model that can accurately simulate
because they degrade dill, $heir harmful ~ numepus biofim types and conditiong b
effects cuently outveigh their benefits, and yea® end.
they cost society tens of billions of dollars ~ Orhis model will be generic, so it can be
annually says iRk. Biofilms can educe fluid easily adapted to diet conditions, diffent
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bacteria, diffent sufaces andaviations in the
EPS,0 he says.

He pedicts that one or two major
applications such as food materials or wound
dressings will be conaaly with perhaps a
dozn in total befa the poject wraps up

Pink® collaborators includeos. Terry
Be\eridge, dhn Dutcher and lrmann Berl,
University of @elph; LisbethTruelstup
Hansen and Allan aBlson, [R&lhousie
University; Heidi Schraft, Lakeheadilkrsity;
Gary Sater University of Qtawa; Aleai
Boulbitch, Mtomu Tanaka and Andes
BauschTechnical Wiversity of Minich; Rter
Poole, Lawence Yang and Carl dams,
S. Fancis Xavier; anddAm MacDonald,
University of Nw Brunswick. Also pacipating
are seniorgseath associate Bonni@i@n and
students Nthel Gallant, Melodie Need, Louise
Brennan and Bve Mackenzie oftSHancis
Xavier

This reseanh is sponsed ly the Alvanced
Foods and Mterials Mtwok, the Alantic
Innovation Fund  (Alantic  Canada
Opportunities Agency) and the aNral
Sciences andh@ineering Bseah Council®

How biofilms &érm

1.Seedindndividual bactar
adhee to submeegl suidces wher
nutient deposits exist andnf
colonies

2. Gowth.As bactéa colonies qw
and dividethey® held tgether ly
EPS helping maintain the [diof
structue.

3.MatumtionTaveling column®im
that allev fluid to flv though the
bioflm,carying nuients to bactex
deep inside thin.

4. Dispesion.RParts of the bidm
break off and leave the co|aty
persing bacté to other azas of the
systemyhee they seed.

BRIAN FRX
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A sticky

situation

From industrial
tubing to teeth,
bacteria cling to
ewerything and
can harm human
health

by Kate Robets

Like any good famjlipacteria can hang
on and stick together thugh almost
anything N and tha& a eal poblem for
human health and indugtisays biversity
of Guelph physics pfessorahn Dutcher
Once bacteria get together near arigicgyr
be it food-pocessing equipment or teeth,
they can form a stubborn thindayalled a
biofilm. Bofilms can clog industrial pipes,
contaminate food andesvcling to medical
implants such as catheters, making them
hazad to human health.

Working closely with other AFM
reseathers, Mitcher and his team ear
striving to understand o bacteria do
this N and to deglop ne& strategies to
stop them.

Ot@ impotant to discourage the
attachment of bacterial cells orfemas, or
bacterial colonies could becomeemety
had to fight,O he says.

This poject has multiple stepsrsk
Dutcher and hiseseah goup will look at
how bacteria adretto atificial and natural
surfaces. @ce they understand thiopess
more clearly they will esluate the
effectieness of antimmbial peptide

modifying suflaces so they discourage the attachment of
bacterial cells or altering thecterial cell itself so it dagtsn
stick to suaces.

One method Dtcher and his teameansing to learn
more about biofilms is called atomicéomicoscopyin
which a tip at the end of a tirgdrN so small it can detect
atoms N can be placed efuily on to bacterial cellsy B
pressing the tip into the cell and measuring its deflection,
the eseahers can determine thessw in the cellThe
adhesion bewen the aod and the cell can then be
measwd ly retracting the ad from the cell. These
measwements will gz Dutcher moe information about
how bacteria in biofilms stick to faues.

Because this gject inwlves aspects of nabiology
physics and chemigtmultiple techniques will be used to
learn as much about biofiims as possible, he says. O
major component of AFMM bacterial biofilmesearh
involves computer simulations of biofilnovgh and the
interaction of antimiobial molecules with bacterial cell
walls. The experimental and simulatiogsults can be
combined to obtain a detailed understanding of
bacterial biofilms.

ANYVYO FHANY

For Dutcherthe potential outcomes of thisjpct a8 Pof.John Duter
huge. Br example, 40 per cent of all hospital-aadjuiris leading a team of
infections @ elated to bacterial biofimomth. The AFMNet scientists
medical indusyr could use anti-biofilm technology inexamining fo
invasie medical equipment such as catheters and joifit! s stic to
replacements, he says. suraces

Dutche® eseah team includesriversity of Gelph
microbiology pofessorsTerty Bewridge and Chris
Whitfield, who both hold Canadaseah Chairs. @er
Guelph members arphysics pfessor Chris 1@y
chemisty professor &l Goldman and mathematics

molecules (amino acid compounds thaprofessor rmann Berl. Rofs. Gary Sater of the

destoy potential disease-gang

micro-organisms) inemawing bacteria.
From thee, they will deslop strategies to
prevent biofilms fom forming, such as

University of Gtawa and Rvid fnk of S. Francis Xavier
University ae contributing their computer modelling
expetise ly creating biofilm gwth simulation pygrams®
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Pulp
affliction

Reseathers
address bacteria
woes Dr pulp
and paer mills

by Heather Scott

NOS4I9 INNAT

The bactéa found in pulp and
paper mills log pipes and
damag madiney. By inding
out what mads them stic
together AFMNet eseariers
hope to conti their gmwth.

Biofiims N bacterial strctures that form on siaces in moist
envionments N hag their adantages and disadvages (see sidebar).
But the pulp and paper indugisr®ambiwalent about them: biofilms in
pulp mills can clog effluent pipes, @der machingr and intemapt
production. Mbw, AFMNet reseathers ar trying to turn this costly
problem into a ne oppotunity.

Prof. Heidi Schraft of the &patment of Bology at Lakehead
University is leading asearh team to charactexia material called the
extracellular polymeric substance (EPS), the stickyenukfomteins
and sugars that holds bacterial biofilms togéfbeanother stgron
biofilms and EPS, see page Tiée) EPS potects biofilm bacterieofn
detergents, disinfectants, antibiotics ard &eat. B learning mar
about hav the EPS wés, Schraft hopes to help rid pulp and paper mills
of troublesome biofilms.

OQur goal is to disger what factors help biofilms form on
suffaces,0 she saysnd@Qe knav this, ve can find ways to limit
unwanted biofilms in indugt®

The first step in her
study is to obser the
diffeent  types  of
biofilms that form in
pulp and paper mills. All
bacteria hav specific
envionments they thré/
in and specific nutrients
they can use. eBause
different types of paper
requie diffeent sets of

additives such as clays andch&s, the biofilms that
form in diffeent pats of a mill depend on which
addities a& used. And they change all the time, as
conditions auy. )

OW¢ hae taken four monthly tests sodasays
Schraft, &d ve hae found a diffemt kind of
biofilm each time.O

Her eseath goup is taking the biofilmsofn the
mill to the lab They hope that understanding what
makes biofilms stick, and the EPBIB in helping
them swive and flourish, will make it possible to

_contol them.

Schraf® eseath may also help giect waterasouces and iwer
contamination risks.eBause biofilmseaesistant to disinfectants and
biocides, mills must use harsh chemicals twkthsir gowth. These
chemicals, which artoadic in large quantities, end up in the @nill
waste-gatment pond, wherthey intdere with the teatment prcess.

If they make their way intoerg and lakes, they could pose achtzar
human, animal and envirmental health.

Schraft is waing with Lakehead @iessors Karfin Leung,
Depatment of Bology and Aicheng Chen,dpatment of Chemisyf,
Profs. Lisbetfiruelstup Hansen and AllaraBlson of the Bpatment
of Food Science aff@chnology at 8lhousie Wiversity; Fof. Nicholas
Low of the Bepatment of Aoplied Mcrobiology and ¢od Science at
the Uhiversity of &skatchean; and Bf. David nk of the Depatment
of Fhysics attSFancis Xavier tiversity

This researh is sponsed ty AFMNet.
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Materials

Double
identities

Sunflevers and lettuce &
proving to be moe than just
pleasing tqg the ye and ‘the
palate They€e hoth being cited
as pomising N if urusual N
alternative sources of rubber

Abogut 45 per cent of the
world® rubber is obtained &m
the Hevea basiliensigplant, a
tropical rubber tee natie to
SouthAmerica.lt® gown most
abundani} in Thailand Malasia
and Indonesiags vell as in the
wetter parts of Africa and the
humid tropics.

More than 40,000 industrial
products and 400 medical
devices ae curently made fom
rubber.But production pioblems
associated withH. brasiliensis
such as lack of genetic digity,
uncettainty of suppl and latex
allergies,” hae ~ prompted
reseachers to irvestigate ne/
ways to produce rubber

The ley is to produce an,
alternatie source with OlongO
rubber moleculesThese po-
duce a highequality stronger
rubber because theér is moe
attraction N and therefore
more strength N between
longer rubber molecules than
between shoter ones.

Reseathers at the Uniersity
of Alberta are focusing on one of
the 69 species of sunfiers
calledHelianthus annubgcause
it grows well in Canadaspeciajl
in Alberta. It contains shotr
rubber molecules nw, but
introducing the long molecules
of the rubber tree into the
sunflaver, reseachers hope to
produce a highequality rubber

Another point of beus is lettuce
Latuca sativa It produces
extremely_high-quality rubber
because its rubber molecule is
Ion% and esembles that of the
rubber tree. But,further study is
needed to determine its quality
and potein maleup

~KR

Lettuce and
sunflavers:
new sources
of rubber?

by Kate Robets

IMSTVIE VInvd

You cafdget blood fom a stone, but
you may be able to getibber fom
sunflavers or ean lettuce.

University of Albéa chemisyr professor
Jhn Vederas has been king extensely
with American collaborators to dep
industrial-quality ubber fom Canadian-
grown ciops such as sunflers and lettuce.

(rhis technology could utiéiZCanadas
vast agricultural indugtrin a whole ne
way ly doubling theale of natie plants,O

he says.
¥ lettuce is as good\éderas belies and to

Qunflowers vere the springbodtto this “ .
project. They®e among the 2,500 plants Make S itS possible to pduce enough of

worldwide that @& knavn to naturally it. The eseait]h_ers_lelst dIQentlfyd al! the
produce small quantities abber but cat nuUMEDUS poteins ineived n poducing

- : . rubber in theubber tee, the sunfleer and
generate sufficiently high-qualitplver to T L
. il ettuce, and test allergenicity and sensitivity
satisfy the annual $28-billion US demanc{0 the latexubber fom all thee plants.

for rubber-derigd finished goods.oS ;
Vederas plans to identify the geesgsonsible by (I:?;Jtt;ll)se ' grr]lgefhzr&ggzr;tlyie((:aon':,(\)llrl:iagh
for making wbber in the Canadian produces 000 to 4.000 pound’suﬂiber
sunflaver and eplace them withubber- per ace, g[;\Ns only’in fopical climates.
producing genesoln the _ubber tee. B poth sunflaers and lettuce would make
hopes theubber poduced in the sunfl@; o 0|ient substitutes farhber because they
unlike that fom the ubber tee, will not  gmy naturally in Canada, which means they
inflame latex allergies. can withstand colder climates and can be
He has also identified a brand of¢yitivated on a mass scale potential
Canadian lettuce that naturallyoguices mpact this could havon the Canadian
rubber In fact, its ubber is of such high agricultural indusyris hugeyederas says.
quality that it competeseil against the He has been collaborating with
rubber tee, so its genes reseathers at Coloradotae Lhiversity
worD need to be Qregon &te Lhiversity the U.S.
replaced. Brmally the  Depatment of Agricultu, the Wiversity
lettuce on gicey stoe  of Arimna and the hiversity of California,
sheles has  been BekeleyVederas is also a Canadag@ih
selectigly bed to Chair in Bo-organic and Mdicinal
reduce wbber quantities Chemisty. ®

because latex is unpalatablet \Bderas
hopes plant leeding and molecular biology
techniqgues can make this all-Canadian
lettuce a viablelbber-poducing aop at the
industrial scale.

Reseathers a conducting tests to
ensue that the quality ofubber in the

Canadian lettuce and sumdle natually poduce small quantities of
rubber that could ultimately lessen the deorarwhentional rubher

20

AFMNet PADVANCE / 2004



Another big psblem in this mcess is that bifidobacteria

ar ana@bes, meaning they dislikeygen. 8 any
passag processing to encapsulate the bacteria into the beads must
be peformed in the absence &fgenThat® impotant to
keep the bacteria healthy and must be catbiddren
Or aCte rl a introducing them into food pducts as ei.
Once the@e successfully encapsulated the bacteria,
the eseahers must incorporate them into focodpicts

. (o) the@ undetectable to the mouthyiding an unwanted
Th e al TO grainy textw for consumer&.uelstup Hansen also plans
. to consider he the bacteria will stive in food poducts
del Ner g)Od through pocessing and storage.
In addition, hereseah goup will test the hdiness

baCte I’l a al |H of these bacterig lanalyzing their ss @sponse.rém

A this, the eseahers hope to learn which straiesraoe
and IntaCt successful at siwving during exposarto aderse
envionmentsThey hope these findings wakult in mos
effectie sceening and selection of healtbrpoting
by Kate Robets bifidobacteria strains in the fugur
Not all bugs arbad. i fact, a class of Truelstup Hansen plans to ther her esearh by
natural g'bocD bacteria called blfldobactena:olIaboratlng with AFM@&t nutritionists
live right in our bodies, wieethey help with to see whether bifidobacteria ci
lactose digestion ancegmt bacteria,easts  actually deler the health benefits
and viuses im colonizing the gut.oBr  theyGe touted to mmote.
diets, age, s$s, diarrhea and antibiotic use  Her reseah team consists o
cause ler bifidobacteria counts in AFMNet rseathers with wide-
humans. @pplements heJpbut these ranging expése fom acoss the
bacteria arDeasy toaplace. country. Food micpbiologist Hidi
Enter LisbethTruelstup Hansen, a Schraft of Lakeheadnlersity is
food science pfessor at &lhousie studying the composition of biofilm
University She® leading an AFM&t  produced ¥ micio-organisms in the
reseath goup to examine the effects ofpulp and paper industito see if the
bifidobacteria and defep ways to impve  biofilm hydrocolloids can be used as
their deliery to the gut. coating material for bifidobacteri
ORseah has shun that cemin strains  Dalhousie food scientist AllaauRon
of bifidobacteria ar effectig in helping and Rerson Uiversity nutrition
people with poor health or nutritional professor DZrickdRisseau bring theil
habits,O sayauelstup Hansen. Odewer  expetise in hgrocolloids and physica
it has gt to be confirmed that when propeties of foods to this gject. &
supplemented in the diet, the bactera arFrancis Xavier tiversity physics
viable and healthy when they get to thgrofessor Bvid fnk is concerned with

large intestine.O how axygen and acids might veoin
That® what Truelstup Hansen is and out of the beads.
setting out to doShe and her eseah Two researhers fom Agricultue

group want to immwve the vitality and and Agri-Bod Canada aralso pawof

functionality of the bacterig bncapsulating the meseath team. Nctrobiologist

and then incorporating them into food Mattin Kalmokoff will examine the

products such as cheese aqgdity genetic basis of the bifidobactesi
To stat, the eseath team must responses to ass, and micscopist

dewlop a way to encapsulate the bacterRaula Allan-Wjtas will assist in

into protectie beads made ofdngcolloids  studying the miostucture of the

(substances that form a gel with water) sugiotective beads and the bacteria he

as gelatin or carrageenaorrhally gastric ~ within them®

and bile juices esent barriers that can

destoy bifidobacteria be®rthey each the

large intestin@.hat means a ptectie bead

is needed to help them \@ue both in the Pof.LisbetAruelstrup Hansen is
food poducts and along the journey investigating nality %od bactéa
through the digesgwtract. and their deliveto the gut.

13149V ANNVA
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Materials

Fresher
food,
molecule
by molecule

OSmH#D materials
reseachers stat
small dr better
food packaging

by Robet Fieldhouse

Ontelligen® poduct packaging that
contols its an passage of air and water i
just one example of we small-scale
materials being deleped p an AFMNet
reseath goup.

Prof. Robet Prud®homme, &patment
of Chemisty, UniversitZ de MntrZal, is
leading a collaborativpoject to poduce
what ae called SmatO materialsThese
include packaging that can keep foeshfr
depending on the sounding conditions
such as temperagyuthumidity and light.

To ceate these materialgyd®homme
and his colleagues @aw starsmall N at
the micoscopic scal@heyd consider the
molecular ppeties of Eanostuctur®
(tiny stiuctures on the staces of molecular
chains called polymers), whiche ar
impossible to see and difficult to
manipulate. Bt Pud®homme beles/these
nanostoctures can be chemically fine-tuned.
so they can keep fooddh under diffent
conditions on the larger scale.

OWeétttying to contol the small-scale
natue of these siaces mcisel he says.
Onh principle, i® possible to&ate materials
that would eact diffeently depending on

the envionment.O
Here® hav these nanosittures wok.

Reseathers choose two di#fat types of
polymers, carbon-based molecular chains
made up of many identical linksegalty
chosen for their chemicabpeties.Then,

the individual polymerseastitched end on
end to form ne, longer chains that contain
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both polymers in specific sequentesse

cetain goups of polymers, fine-tuning the

new chains, called Oblock copolymersgdifac® interaction with molecules such as

assemble themsedv under apppriate

conditions to @ate a film or coating.
Pruddhomn& goup can pdorm

chemical egactions to selealy modify

SHITIOIV

oxygen and wateso i® dependent on
external conditionsThis principle allws
smat packaging to keep foodydn moist
conditions, for example, or let water escape
when i® hot N simply ly changing the
sufface of the material, without the packaging
opening or closing. &k intelligent packaging
materials madeofin suctprocessewnay lead

to fresher food @ the line.

This pioject is in its infancybut
PrudOhomme says biodegradable polymers
may eentually be used in thisopess,
making packaging both intelligent and
envionmentally friendlyHe also fasees
using ne/ materials to fine-tune interactions
between cells and polymers, which would
open the door to me nanostucture
coatings that would allo better dug
delivetry. Such coatings would encapsulate
drugs, pewenting blood poteins fom
binding to them and inactiting them,
alloving the dugs to each a target site and
be eleased at an appriate rate.

O'his  poject is just beginning,O
says RidOhomme, Obut it vsucceed in
contolling the sulaces, this wkrcould
continue for manyears to come, with many
different applications.O

Other esearhers inglved in this
project include @raldine Bzuin and Alexis
Laforgue, WiversitZ de MintrZal, and ref.
John Dutcher University of Gelph.This
work is sponsed ly AFMNet, the Mtural
Sciences anchgineering Bsearh Council
and le Bnds quZbZcois dedaheche sur la
natue et les technologies.

Drug delivgris just one of the many applications in NamolggOfutue,

as illustated heg by this computer visualization of &lgimgolymer N two
difierent molecularthains joined gether end to end N used to deliver a
drug to the human bo&ed epresents ydophilic (ater-lging) egions
green epeesents theyldophilic copolymer swdsblue epresents ater
and bight aeas epesent the drug.

AFMNet PADVANCE /2004 | 23



ANDRE GARNEN

Consumer and Ethical Issues

When it comes to adulterated
food,honey isn@he only suspect.
Other popular bod products
often investigated include:

. . . Fruit juices N Less expengv
Looking br truth behind Canadian petssrEi:
are sometimes adkd to extend
.I: d d t fruit juice.
OO p rO U C S Jams and psewes N Less fruit,
or less expens# fruit, may be
by Kate Robets used. Some jams eplace’ fruit
completey with organic acids,
sugarcolouring and minerals.
Con atists, mee oer Some In paticular theyd® comparing honey s NEElle R TR ol e s
legitimate-appearing food companies arthat originates ém two diffeent plants: féissugsnt”teq with common,
. - ; - Xpense&/ species. For
playing a shell gamey fproviding false canola, which pduces ler-quality honey FES e B T T o)
information about exactly what goes intcand borage, which yields high-quality hoff S s E T ER RS Rl h:
their poducts. Bt AFMNet reseathers &  (it© deried fom a plant that contains albacoe. _ .
on the caseTheyr deeloping n&  heat-healthy linoleic acid).réviously itOs [l Re iyl anelel I
techniques to see whether fooddpects been shen that borage honey is oft g:tcéfr;eg n?;a{)‘é Qé‘ﬂsé'és{%aéegur?é
really contain what their labels say they dodiluted with less experesicanola honeyp e s i F i
Low and Scaiano want to identif SEEEEE eallee] &6 @6 e = [(e])
unique patterns in the DNA (calle R UIEIEHEE SECIERRL
(D1a|t;(e|:$))h of rt])oth h_onecyj/sl,t sottrgj instant cofse g
can tell when honey is adulteratedi EEREE t ts N
Their identification method is Gfo%n(?”meg“éasu“éﬁ“‘;ss beef
unlike any cuently being usedyb FusllielEtylaretleRe il Ry Aeel s

other food detectds. Bcause th€ye | GRe Rl R gl eI Il
sources such as rabbitjorse

studying pocessed food quucts gat or mouse
(whee the amount of DNA is sma Wine N Wines of diferent
and had to measa), the@ use FVETEEVIEG S S v oller |
special fluascent dys that bind to | elfellgf gk AolsBsble STl Soly =
DNA maikers, illuminating them. | WlgEsiuk Se SRRl IR CE
For example, if theeseahers a with sugar o d'ﬁrent.fru'ts.' .
testing borage honey and a ca B/ﬁg:tgitl)lﬁ ﬁgssgsgfgga#sg'gig
From farm to gocey stoe shelffood  maker lights upthey®d know the honey has Sie i e S L ol d et 1 iilo)s
can get adulterated to pump upfigs. Bit  been adulterated. oil from olive pomace or olie
that huts the food indust® eputation, Even though this pject deals speeifif WA IR E SRS CEE
cheats consumers and constitutes a crinmally with honeyLow hopes the same teck \EWIEEDUE S ENNERIIE S -
punishable Y fines or jail timeThat® why  nique can be applied to other AF8N gnr%rggé%rét, S";nr{'r']"er;i'cam@’mgg
Profs. Ncholas Lw, Depatment of Aoplied  reseah piojects. Bcause many of thes SERIERE 5 Ee - =)
Microbiology and &od Science at the projects deal with the inSen of nev | EGEETVINEREROReIe/00/MiIE
University of &skatchgan, andTito ingredients, having 100-per-cent epui MEllEs el cRUEIL EEELy
Scaiano, Bpatment of Chemisyr at the ingredients is vital, he saykhis way can charge higher prices.
University of QGtawa, ae deeloping reseathers obtain accuratsults fsm the SHSE%SS ﬁg’bgp&%@ti%tgguﬁh
methods that can posély identify origins desied ingedients, not adulterated ones. [ EESEe =0 Tl e o s i
of diffeent food components. Low® leseath has been suppent ty [T RleRvel[ollizadoE )l
Says Loi: @Vhen consumers mirase the National Bod Rocessors Associatid \I/)v%)hmt(gxigﬁg ; Fe%%” adulterated
a food poduct, hav do they kne the (U.S.A)), the Pcessedpples mstitute, the ik K o .'Ik h
product is eally what it says it is?0 U.S. National tbney Boat, the g"v've Eu%)lgcfn%/ g”;'t rfliﬁ(“ﬁwa
He and Scaiano hope to asthat International Mple $rup Institute, Mnute  FSEREHIER IR S g ll4 o)t
question ¥ using a method that can detectMaid and NstlZ U.S.A. Me McLaughlin eSS mg be diluted with
small amounts of DNA, linking food of the U.S. 6od and Dug Administration | sl CEEE ullS
ingredients back to theirui origins. iFst,  collaborated with o on food authenticity Eggs N Whole eggs ma be
theyd tackle the authenticity of honey issuesThis poject is fundedybAFMNet.® E“%rf’veﬁi% grggggrormvgghgg.
product that comes in many diffat di?uted with less expensv
varieties, hasawing quality and has been protein soures.

known to be adulterated to boosbfjis. Source: Pof. Nicholas Lw,
Univesity of Saskdteran
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Forbidden
fruit, meat
and \eggies

International
team Irvestigates
cultural and
religious viers
about geneticall
engineeed food

by Kate Robets

Sweeter fuit, more tender meat, bigger
crops: the pmise of deloping affatable,
innovative foods with better nutrition and

eating nonaminant mammals (such as pigs and horses), fish that
dorBhawe scales (such as lsb)aor any kind of shellfiSthat means
meat fom a transgenic animal with a pig orksgane could psent

a poblem for people committed to these diatdes.

Many BRiddhists and kdus ae \egetarians, sgenetically
modified egetables containing transgémes animal soges could
also be a concern.

Researhers will hold focus ayps with culturakcholars and
religious follaers, asking them about traditioedigious intermata
tions and attitudes about issues such as biotechpategying life
forms, human stem cell use, and splicing and cloning human genes
and tissues. Animalelfae eseathers, @getarians andeligious
leaders N epesenting 8ddhism, Christianityudaism, Hhduism,
Islam, Taoism and Cana8aaboriginal eligions N will also be
consulted about their ws.

Orhis will make a good sample of the populatoauseoy can
talk with members of thesegps as @l as the leaders thenes®
says Bink.

The eentual goal of thisesearh is a multidisciplingr
team-auth@d book summarizinthe findings.The authors of the
proposed book chapters will discuss the vievs of focus gup
members comparwith common philosophiesoand the world.
Although the planned book could help guide pBafites and satisfy
general intesst, Bunk beliees it will also be useful for food
deelopers, eagulatoy bodies and indugtrRegulators can use the
book as a guideline for whatoquct information should be
displagd, he says, and the food ingusain gain a better understanding
of what transgenes could make fooodymts unacceptable to
specific consumerogips.

taste offers many challenges for genetic Brunk is the AFMNt theme leader okGeticsEthics, Eonomics,

engineers. And one ki fev hae
considexd, says tiversity of Victoria
philosophy prfessor Conradr@nk, is the
establishment of goodeseah-based
guidelines for cultural andligious dietgr
restrictions.

That® what Bunk and his AFMMt
reseah goup ae aiming to doTheyOre
focusing on consumer acceptance ¢
transgenes, the genes tramsfeiom one
organism into another using genetic
engineeringTransgenes tawpened up a
cultural andeligious can of worms for many
people, he says, because some genes
come fom a food that theiretigion or
culture forbids them to eat.

Brunk beliees a better understanding
of the issue is needed.

OCanada must clarifyahoultural and
religious populations wethe transfer of
genetic material dm @rohibited food
souces into othevise acceptable foods,O h
says. This has ner been examined.O

He cites as an exampieish kosher
laws and Mslim halal laws, whichghribit

Envionment, Law and &ciety His reseah team on this pject
includednvestigators dm five countrieand nine uniersities, aselN

as epesentaties of Halth Canada, the B.C. Cancer Agency and
Praxis Bcific®

CanadaOnulti-cultual populationates divee dietar needs andestictions

AFMNet esearbers ae working to establiskseario-based guidelines
accommodate theseeatdhces
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Consumer and Ethical Issues

these issues takes ajuable eseath time. ®ld wants to
= change thatybreseahing and implementing inged policy
G ettl n fro m to help eseahers stay informed about what technology they
can accesdlithout appopriate intellectual ppety policies,
new programs such as AFMNmay not be able to effeehjv
CO n Ce t to deelop and commeializ their evn technologies.
To identify the major comnugalization and technology-
transfer pyblems in Canadaplel®team has held one katrop
CO n S u m e r and is planning to invitesearhers, uniersity administrators,
industy repesentaties and gernment officials to discuss
issues at futarwokshops. Bpots flom these sessions will be
posted on the AFM&t website (wwwafmnet.ca) soon and

Resea[:her nallg ateS 3;2;'3 g;ergg;?nt officials so policy issues can besaedr
Wi ndlng path tward sion-makers.
commecialization Scfente diecor

concerned about
by Kate Robets how intellectual

propety rights

A better mousetrap could be waiting behind any IalyoratorVAV;lllvlbﬁ eﬁﬂﬁlr']%%éo
door but that doesbmean the world will beat a path éer 1o
Many obstacles, including the intricacies of intellectua
propety rights and funding shdalls for poduct
dewelopment, lie in the path bet@n concept and consumer One emerging
To enswe Canada maintains its place as a world leader iissue identified at
science, the path needs to be as straight as possible. the first wakshop

Enter McGll University law mfessor RichéGold. He is the funding gap
and his colleaguese adeeloping a frameok to guide between disoeety
AFMNet rseathers though the highly detailed and commeialt

ANTVYO FJHANY

commecialization pcessThey hope to help nediscoeries ization. Right ne, says Gld, uniersities generate ideas, and
and technologies find their way eneasily to an indugtr  industrial paners pick them up once tkEydeeloped, but
patner or the public domain. finding funds for the acial gap bet®en idea and @auct is

OCommeializing esearh is impatant because the goal difficult because the financial risksadten too high.ifiding
of reseaih is to benefit ewone N the public, the irentor the money to fill thisoid would help get mersuccessful
and societ saysdBl. @nd because thisseah is publicly technologies to niaat, he says.

funded, it shouldemch the publict isrdacceptable for a Gold is also addssing policy issues at the granting

scientific disa@ty to sit on a shelMVe must be able to skar agency l&l. Uhiversities usually make decisi@lated to

information, while mviding the needed qection for intellectual pypety rights, such asWwawnership of an idea

innovation.O is shagd. That® fine for small-scaleojacts, but ® moe
Intellectual prpety rights encompass originabgrcts complicated for netwks such as AFMM that bring

or ideas with comnal \alue This includes ewthing flom togetheresearhers fom diffeent disciplines and institutions.

books and designs toanproducts and industrial gresses.  In cases like these, granting agencies need to take a mor

The rights a in place to ptect poduct and idea iewntors proactie ole, he says.

and deglopers. While our eseath results will_not themselr hae
But they can also act as barriers, bloclkisgamhers commecial potential, & hope theé) assist esearthers,

working on elated prjects fom accessingleant technology industy and geernment at all lels in desloping sound and

and keeping beneficial imations fom getting to the public  sustainable intellectuabpety laws and nawing ieseah

quickly Gold is woking to ensw that technology is as funding gaps.O

widely asilable as possible and that sufficient funding is in  Gold is collaborating with &Gill graduate student Kar

place to take ideas to kedr . Durell and Rofs. Rter MRillips, Depatment of Agricultural
He notes, for example, that maegeahers dobhaw a Economics, Uiversity of Sskatchean; Tim Caulfield,

clear idea about which technologiesGtheyloved to use Health Lawnstitute, Uiversity of Albea; and [avid Castle,

when conducting theirwm reseath. New materials and  Depatment of PilosophyUniversity of Gelph®

experimental techniques may be subject to intellectual

propety rights or confidentiality agments, andesolving

20 | AFMNet BADVANCE / 2004









