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Foreword

Forew
ord

TheCooperativeResearchCentres(CRCs)
highlightedinthisbooklethavecontributed
significantlytoachievingbenefitsforindustry
andthenation—inmining,manufacturing,
agriculture,theenvironment,medicalscienceand
informationtechnology.

Theaccompanyingcasestudies,selectedfromCRCs
Australia-wide,confirmtheimportantroleofthe
CommonwealthGovernment’sCRCProgramand
thecontributionitmakestoinnovation,research
anddevelopment(R&D)andadvancingtechnology
development.

ThedistinguishingfeatureoftheCRCisinits
structure,inthatitinvolvesmultipleparticipants,
therebystrengtheningcollaborationbetweenresearch
organisations,governmentagencies,industryand
otherusers.Itovercomesproblemsthatarise
fromtheinstitutionalandgeographicalspread
ofAustralianresearchgroups,andfacilitatesthe
movementofpersonnelbetweengovernment
researchorganisations,academiaandindustry.

TheCRCProgramalsofocusesstronglyon
technologytransfertoacceleratetheuptakeofnew
technologiesbyindustry.Morethan200companies
havebecomepartnersinCRCs,whileafurther800
companiesareinvolvedassupportingparticipants,or
throughspecificprojectarrangements.

CRCsarepartoftheCommonwealthGovernment’s
businessunit,AusIndustry,whichisresponsible
fordelivering,throughitsregionalofficesacross
Australia,28productsandserviceswithatotalvalue
ofaround$1.8billiontoabout18,300customers
annually.Currently,thereare65CRCsreceiving
approximately$140millionperyear.

TheCRCProgramdemonstratesthe
CommonwealthGovernment’scontinuing
commitmenttomaximisinginnovationinAustralia
throughnew,collaborativeapproachestoresearch
management,technologytransferand
commercialisation.

IthasbeenmypleasuretovisitseveralCRCsand
Iamencouragedbythesuccessesthatareemerging
fromtheirwork,notonlyininnovation,butin
generatingemployment—oneCRCisexpectedto
create18,000jobswithinthenextdecade.

WhiletheworkoftheCRCsistobecommended,
wecan’trestonthehistoryofourachievements—
wemustcontinuedowntheR&Dpathandgive
Australiatheopportunitytobeasinnovativeasany
nationintheworld.

SenatorNickMinchin
MinisterforIndustry,ScienceandResources
October2000
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Introduction

Introduction

CooperativeResearchCentres(CRCs)arehelping
todeliverinnovationforAustralia;notonlydothey
carryoutfocused,first-classresearch,buttheyhelp
toensurethattheresearchistakenupandused.

TheProgramwassetupin1990tofoster
collaborationbetweenresearchersandresearchusers
fromadiversityofbackgrounds—universities,
business,industry,andCommonwealthandState
researchorganisations.TheProgramhaschanged
thecultureofdoingresearchinAustralia—more
collaboration,moreteamwork.Itistrainingmore
workplace-readypost-graduatestudents.Thereturns
ontheinvestmentintheresearchanddevelopment
canbemeasurednotonlyfinanciallybutalsointerms
ofthesocialandenvironmentalbenefits.

Thispublication,ResearchResultsinAction,serves
toillustratethissuccessthroughsomefineexamples.
TheCRCprojectsfeaturedherewereallentriesin
theAwardsforCommercialisationandUtilisation
ofResearch,presentedattheCRCAssociation
Conference2000,heldinBrisbaneinMay.

TheawardswereopentoCRCswhichcould
demonstrate:

• Aresearchoutcomethathadbeenapplied
orcommercialisedwithsignificantbenefits
forAustralianindustryorpublicpolicy
implementation;

• Thattheoutcomewasclearlyinnovativeand
couldnothavearisenwithouttheCRC
Program;and

• Thattherewasacloserelationshipbetween
theCRCresearchteamandtheusersofthe
research,bothagreeingtothesubmissionofthe
applicationfortheAward.

TheAwardswerejudgedbyanindependentpanel
andthreewinnerswereselected.

Theoutcomesfromthewinningprojectsareindeed
impressive:theadvancementsinopticalfibreusageby
theAustralianPhotonicsCRCareexpectedtoreach
$2.5billionby2010andwillbenefitavastarrayof
usersofcommunicationnetworks.

Bysuccessfullydevelopingmeanstoprotectour
lucrativepearl-bearingoystersandAtlanticsalmon
farms,theresearchfromtheCRCforAquaculture
isalreadyprotectingmorethan$15millionworthof
stockusingitsnewlydeveloped,non-toxicproducts.

Thethirdwinner,theCRCforDiagnostic
Technologies,hasdevelopedatechnologywhichis
crucialtoanewapproachtounderstandingthe
molecularbasisofdiseaseand,throughitsacquisition
byanAmericanfirm,willprovidesubstantial
royaltieswhilestillbeingaccessibleforfurther
Australianresearchanddevelopmenttounderpin
newtechnologiestodiagnosedisease.

Theotherfeaturedprojectsfurtheremphasise
thediversenatureofCRCoutcomes,including:
substantialcostreductionsinlabourforjetaircraft
manufacture;thegrantingofself-regulationforthe
managementofacidsulfatesoilsforthesugarindustry
inNSW;arevolutionaryapproachtoadjusting
hearingaids;awidelyapplicablenewinstrumentfor
mineralanalysis;andahumanemeansofkeeping
marsupialnumbersincheck—justtomentionafew.

Wehopeyouenjoyreadingaboutour“Research
ResultsinAction”.

AlistingofstorycontactsandcurrentCRC
AssociationMembersisincludedattheend
ofthispublication,orvisitourwebsiteat
<http://www.crca.asn.au>.

CRCAssociation
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NothingcouldbeeasierinAustraliatodaythan
tostartanargumentoverforestryandlogging.
Unfortunately,suchargumentsusuallygenerate
moreheatthanlight.Confrontationoverseemingly
irreconcilablepositionsappearstobetherule.

TheCRCforCatchmentHydrologyrealisedthat
thereasonforthestalematewasthatthescientific
datawerelackingtoinformtheparticipantsoneither
sideofthedebate.Wasittrue,forinstance,that
loggingcausedsedimenttorunoffinlargequantities
intowaterwaysandthatleavingtheforestuntouched
wouldavoidthiscatastrophe?

TheCRC’sproject‘SedimentMovementinForest
Operation’extendedovertwoyears,lookingmostly
atwhathappenedonroads,tracksandgeneral
loggingareas.Asimulatorwasdesignedtodiscover
theeffectsofvariousquantitiesandtypesofrainfall
ondifferentsoilsandinclines.Theeffectiveness
ofdrains,banks,vegetationandothercontrol

Sedimentresearchaidstheloggingdebate

deviceswasmeasured.Intheend,theproject
producedasetofdataunrivalledintheworldfor
itscomprehensiveness.

Thismassiveamountofinformationmeantthatthe
debatecouldnowoperateonthebasisofscientific
knowledgeratherthanprejudiceorspecialinterest.To
ensurethattheknowledgeisavailabletointerested
parties,theCRChassponsorededucationalcourses,
fielddaysandworkshopswheretheimplicationsof
thedatacanbestudiedinanon-emotiveatmosphere.

Oneimmediateresulthasbeensubstantial
modificationoftheforestrymanagementpractice
inVictoriaandNewSouthWales.Thenew
informationachievedthroughtheCRC’sprojectis
helpingtobreaktheimpasseandestablishthegood
faithoftheindustry,backedbyscientificresearch.At
thesametime,environmentalgroupscansharethe
sameinformationandmakeconsideredjudgments
thatwillenablethedebatetogoforwardproductively.
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Agriculture and Rural Based Manufacturing

Cottoningon

Australia’scottonindustryearnsthecountrymore
than$1billioninexportearningseveryyear,so
anythingthatwillimproveitsefficiencyiswell
worthwhile.

Cottonrequiresclosemanagementduringitsgrowing
seasonandisparticularlyattractivetopests.Added
tothischallengeistheabilityofHelicoverpa,cotton’s
majorpest,todevelopresistancetopesticides.

Cottongrowersandconsultantsarefacedwithmany
decisionswithrespecttothecontrolofwateruse,
pests,weeds,diseasesandnutrition,whilereducing
theuseofpesticidesandprotectingtheenvironment.
ThisiswheretheAustralianCottonCRCcomesin
—developingandpromotingresponsible,sustainable
andviablemanagementsystems.

TheCottonCRChasdevelopedsophisticated
decisionsupportsystemstohelpgrowers,which
linktogetherthreeelements.Thefirstisa
packageofdesktopsoftwaredevelopedbyCSIRO,
calledCottonLOGIC.Thishelpsgrowersmake
managementdecisionsonawiderangeofmatters,
especiallyinrespectofpesticides,andtokeepuseful
andcomprehensiverecords. Secondly,theCottonCRCisdevelopingahand-held

devicethatwillallowtherecordingofnecessary
informationinthefield,forlaterdownloadingand
analysisbyCottonLOGIC.Thefinalelementisa
websitethatkeepsgrowersuptodateoneverything
todowithcottonmanagementandresearch,andalso
providesupdatesforCottonLOGIC.

Allthisiscombinedwithapolicyofconstant
personalcontactsothatthescientificdevelopments
areputtotheirfullestuse.Ithasnottaken
growerslongto‘cottonon’totheadvantagesofthese
innovations.
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Australia’smarsupialsareimportantnationalsymbols
buttherearetimeswhentheirnumbersbecomea
problem,tothemselvesiftheyaretoonumerousfor
theiravailableresources,andalsotofarmers,graziers
andforestrymanagers.Traditionally,cullinghas
beencarriedoutbyshooting,trappingorpoisoning
theanimals,butnowadayspopularsentimentis
increasinglyopposedtosuchmeasures.

TheCRCforConservationandManagementof
Marsupialshasfoundthatthepopulationof
possumsandwallabiescanbecontrolledthrough
theadministrationofacontraceptivevaccine.Thisis
particularlygoodnewsinNewZealandwherethe
introducedAustralianbrushtailpossumhasbecome
apestandA$4mandA$8marespendoncontrol
andresearch,respectively.(Evenso,possumsare
controlledoveronlyabout20%ofthecountry.)

Thenextstepistoseewhetherthevaccinewillwork
equallywellforkangaroosandkoalas,andwhetherit
canbedeliveredtopossumsorallythroughabait.

Keepingmarsupialnumbersdown

Thetroubleisthattogetthisnewtechnologyevento
thepre-commercialstageofdevelopmentisextremely
expensive.Theproblemdoesnotexistoutside
AustraliaandNewZealand,sobiginvestmentsfrom
internationalcompaniesarehardlytobeexpected.

TheCRChasstartedtogetroundthisproblem
throughaningeniousnewmethodofrecruiting
fundsfromboththepeoplewhoareresearching
theproblemandthosewhowillusethetechnology
whenitgetstotheapplicationstage.

ThusajointAustralian–NewZealandagreement
hasbeenreachedwhichwillprovideaboutA$1m
overthenextfewyearstofurthertheresearch—
andthosewhoputupthemoneywillinreturnhave
commercialaccesstotheproduct.

C
R

C
forC

onservationandM
anagem

entofM
arsupials



8

Manufacturing Technology

Strengthintheair

Eversincehumanbeingsfirsttooktotheair,
manufacturingflyingmachines,letalonedesigning
them,haspresentedtechnicalchallenges.It’shardto
makepartsthatarestrongenoughtowithstandthe
pressuresandbuffetingofflightbutstilllightenough
toallowtheplanetofly.Youwon’tfindrigidsteel
girdersinaeroplanes!

Inrecentyears,manufacturershavegoneformore
continuouspartsthatdon’thavetobeweldedorbolted
together,andtherehasgrownupanindustrythat
makesthesecomponentsfromlightweight,composite
materials,pre-impregnatedwithepoxyresins.Until
recently,allofthesehighly-engineeredcomponents
hadtobepreparedbyhand.Theworkwaslabour-
intensiveand,inahigh-wagecountrylikeAustralia,
expensive.Itwashardtocompetewithothernations.

SotheCRCforAdvancedCompositeStructures
lookedforameansoffabricatingthesecomponents

withmachinery.Aftermuchpracticalresearch,and
costanalyses,theanswerwasfoundinanewprocess
called‘pulforming’:asimple,low-cost,automated
procedureforpulling,andformingcomposite
materialsintoshape,throughadie.

TheprocessprovedidealforapartintheBoeing737
jetcalledthetrailingedgewedge.Ithadbeenawkward
tomanufacturebytraditionalmanualmethodsbecause
ofitsslenderlengthanditscomplicatedplylay-up.
Withpulforming,thelabourrequiredtomakethis
componentreducedby30%,whichfarexceedsthe20%
costreductiondemandedbyBoeing’sairlinecustomers.
Overfiveyears,thenewprocesswillsave$500,000.

TheCRCisnotcontentwiththis,however.Itis
nowdevelopinganadvancedtape-layingmachine
thatwillfurtherautomatetheplacementoffibresin
thematerialanddeliverevenbetterproducts,atan
evenbetterprice.
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Internetusersgetannoyedandfrustratediftheycan’t
makeaconnectionbecausetherearejusttoomany
people‘ontheline’.Ofcourse,wehaveallheardabout
opticalfibresandexpectthemtosolvetheproblem
—butinfacttheopticalfibreinAustralia’snetworks
isonlyusedtoabout0.1%ofitscapacity.

PartofthereasonisthatAustralianindustrysimply
wasn’tgearedtomakethebestuseofthenew
technology,photonics,whenitappeared.Sonotonly
hasitbeenunderused,butthepromiseofnewjobs
andbigexportshasnotbeenfulfilledeither.

EntertheAustralianPhotonicsCRC.Naturally,
therewasandstillismuchresearchtobedoneinthis
newandexcitingfield,butwillanybodypickitup
andrunwithit?InthecaseofAustralianphotonics
theansweris‘yes’.WhattheCRChasdoneistospin
offcompaniesthatwillputtheresearchresultsto
practicaluseandmarkettheresultantproducts.

UnderthebrandnameofRedfern,theCRChas
givenbirthtofivenewcompanieswhichreflect
theresearchitisdoing.Onedevelops,makesand
sellsapplication-specificopticalfibretocomponent
manufacturers.Anotherincorporatesthefibrein
devicesandcomponents.Athirdisdevelopingoptical
circuitsonachip;afourthisincorporatingthese
productsinitsnewwavelengthmanagementsystem;
whilethefifthissettingupademonstratornetwork
toshowcasetheRedfernproducts.

SotheCRCisofferingtheworldmuch-needed
bandwidth.AndiftheAustralianindustrycan
developevenasmallshareoftheexpectedworldwide
demand,thiscouldmeanthatby2010itsturnover
willhavegrownfrom$238m(1996)to$2.5billion.
AndthatwouldgiveGovernmenta50%returnon
itsinvestment.

Bandwidthonthewires
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Withaneyetothefuture

TheCRCforEyeResearchandTechnologyhaslong
beenworkinginacloseandfruitfulassociationwith
CIBAVision.Itisanassociationthatinvolvesalotof
sharing—ofpurchasing,oflaboratoriesandclinical
facilities,ofsupportservicesandinfrastructure,and
ofscientificandacademicactivities.

Thebigbreakthroughthatresultedfromthis
cooperativeeffortconsistedoftheFocusNight
andDay™contactlenswhich,becauseitishighly
oxygenpermeable,canbewornnightanddayfora
month.Anotheraimofthecollaborationhasbeen
thedevelopmentofanimplantablecontactlens,or
artificialcornea.

Inthecourseoftheresearchintotheseproducts,
theCRCandCIBAVisiondevelopedandevaluated
morethan40polymers.Oneofthemwasexactly

whattheteamhadbeenlookingforinorderto
producetheextendedwearcontactlenses,butthat
didnotmeantheothershadtogotowaste.

Aspin-offcompanyhasnowbeensetupinthe
USA,withawhollyownedsubsidiaryinAustralia,
whichaimstomakeuseoftheintellectualproperty
developedbythefirstresearchprojects.Thismeans
thatthepolymersthatwereproducedcanbeputtothe
serviceofmedicalscienceinnewandvaluableways.

Theusesforeseenatthisstageforthepolymers
include,amongothers,wounddressingswithactive
ingredientsfordiabetic,venousorpressureulcers,
burnsortrauma,scaffoldsfortissueengineering,and
drugdelivery.

Thefuturelooksbrightforthenewcompany,BioCure,
butevenbrighterforthepatients,doctorsand
paramedicalstaffwhowillbenefitfromtheproducts.
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Mineralanalysismadeeasy

Impuritiespresentinmineralsandrelatedproducts
adverselyaffectminingandproductionprocesses,
leadingtoincreasedcostsandinefficiencies.Anew
Australianinstrumentenablesrapiddeterminationof
theelementsthatmakeupcomplexmaterials,such
asminerals,metalsandglasses,todetectbothmajor
componentsandcontaminants.

Thenewinstrument,knownasthelaserplasma
spectrometer(LPS),haswidespreadapplicationin
industriesthatrelyonmaintainingauniformquality
ofprocessmaterialstoensuretheintegrityof
finishedproductsandthetrouble-freeoperationof
manufacturingplants.Itwasdevelopedbyaresearch
teamattheCRCforCleanPowerfromLignitein
anintensecollaborationwithMonashUniversityand
industryresearchers.Theprimarypurposewasto
enablethepowerindustrytoassessthequalityof
incomingcoal.Itsapplicationhasproventobemuch
widerthanthis,however.Thetechnologycanbe
adaptedtosuchdiversetasksassortingrecycledglass
bottles,monitoringenvironmentalpollutants,andas
aneducationaltoolinuniversities.

TheLPShasseveralsuperiorfeaturescompared
toothertechnologiescapableofelementalanalysis.
Forinstance,itissensitivetoawiderangeof
elementsthatarenoteasilydetectedbyalternative
methods.Thesmallamountofpreparationrequired
foranalysisalsoenablesahighthroughputofsamples
tobemaintained.Thisnotonlylowersanalysiscosts
significantly,butalsoenablescontinuous,automated
useinindustry.

Thedevelopersbuiltsuccessiveprototypeversions
oftheLPSuntiltheoptimaldesignwasachieved.
Sincethen,severalinstrumentshavebeeninstalled
incommerciallaboratoriesforfurthertestingand
proving,andsubsequentcommercialdesignhas
beenundertaken.Inadditiontoimprovingthe
efficiencyofAustralianindustries,thecommercial
importanceofthetechnologyisevidentinthe
worldwidemarketof$500mperyearinsolid
analysisproductssuchastheLPS.
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Agriculture and Rural Based Manufacturing

Pearlsbeforesalmon

Twoverydifferentindustrieshavebenefitedfrom
theresearchanddevelopmentworkoftheCRCfor
Aquaculture.Inbothcases,theUniversityofNew
SouthWales,CSIROandWattylAustraliaLtdhave
beenpartofthepartnership.

TheAustralianpearlingindustry,whichproduces
pearlstothevalueofbetween$200mand$250m
everyyear,hasbeenworriedbecausepearlshellsare
perishingafterbeingattackedbyaredspongethat
destroysthecalciumintheshell.

Theproductdeveloped,PearlSafe®,isabiodegradable
coatingwhich,whenappliedtothepearlshells,
removestheredspongewithintwoweeks.Morethan
30,000shellshavealreadybeentreated,andsince
theaveragevalueofoneshellis$350,thatmeans
protectionformorethan$10mworthofstock.

Salmon,too,arepronetoattackbutbymuchbigger
creatures—seals.TheAtlanticsalmongrownin
Tasmaniaareingreatdemandandtheindustry
earnsmorethan$100mayear.Thefisharegrown
incages,andeachcagecanholdasmuchas$1m
worthoffish.

Thetarget,however,isirresistibletoseals,whichare
smartenoughtogetattheirpreybybitingaway
sectionsofnetting.Growersoftensurroundeach
cagewithaseparatepredatornettokeeptheseals
out,butthisisexpensiveandthesealscanbite
throughthattoo.

TheCRCanditspartnershavenowproduced
NetSafe®,anon-toxiccoatingwhichrendersthe
nettingrigidandmakesitimpossibleforsealstograb
andbiteit.Thisprotectsthesalmoninthecageand
eliminatestheneedforthepredatornet.

Theproductisnew,butalreadyitisprotectingstock
worthasmuchas$5m.
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Waterfittodrink

ProvidingdrinkablewatertoAustraliantownsand
citiesrequiresalargeandongoinginvestmentin
infrastructure.Thewatersupplyindustryspends
$300mto$400meachyearoncapitalworksand
about$1billiononoperations.Notsurprisingly,the
communitywantstoknowwhethersuchahuge
investmentisnecessarytoprovidepotablewater
(potablewaterisdefinedaswaterthatissafeto
drinkforalifetimelifewithoutanyilleffects).

Weallwantclean,healthyandpleasant-tasting
watertodrink;buthowcleanisclean?Andhow
doweknowourwaterishealthy?Perhapswe
arespendingunnecessarilyhighamountsofmoney
onmakingwaternotjustclean,butsuper-clean.
Ontheotherhand,arewespendingenoughto
protectpublichealthfromwaterquality‘incidents’
andtosupplyanaestheticallypleasingwatertoan
increasinglycriticalpublic?

ThisiswhereAustralia’snationaldrinkingwater
agency,theCRCforWaterQualityandTreatment,
comesin.TheCRCisdevelopingsoundscientific

knowledgeaboutwaterquality,particularlyasit
relatestopublichealth.Thisknowledgecouldlead
toverylargesavingsinpubliccosts,whilestill
providingAustralianswithwaterthatissafeand
pleasingtodrink.

TheCRChasinitiatedandledanationalapproachto
thedevelopmentandadoptionofaNationalWater
QualityManagementSystem,currentlybeingtrialled
byfourwaterauthorities.

Inanotherproject,theCRCaddressedonequestion
ofwaterandhealthbyundertakingaunique,
double-blindstudyof600Melbournefamiliesover
nearlytwoyearstodiscoverthetruerelationship
betweenwaterqualityandendemicgastroenteritisin
acommunity.

Otherareasofresearchincludethecontrolof
blue–greenalgaeandthedreadedpathogen,
Cryptosporidium.Overall,CRCresearchishelpingthe
Australianwaterindustryproducehighqualitywater
atanaffordableprice.
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Agriculture and Rural Based Manufacturing

Freshplantsforpasture

Foralongtime,manyfarmersinsouthernAustralia
havepractisedaformofcroprotationcalledley
farming.Acerealcropwasgrownforseveral
years,thenalegume-basedpasturewasallowedto
regenerateandgrowforayearortwo,beforeacrop
wassownagain.

Thissystemworkedwellaslongasfarmerscould
profitablygrazethepaddockduringitspasturephase;
butasthepricesformeatandwoolrecentlydeclined,
theyhadtocurtailthepastureperiods.Consequently,
pasturequalitydeclinedastheseedreservewas
unabletosurvivethelongercroppingperiod,weeds
flourished,andsoilfertilitydeclinedfromlackof
nitrogenprovidedbythepasture.

TheCRCforLegumesinMediterraneanAgriculture
havesearchedforasolution,atleastforfarms
whereapastureperiodwasstillmaintained,however
short.Theysoughtplantsthatcouldbecheaply
reestablishedaftercropping,wereproductiveonand
capableofimprovingpoorsoils,andcouldbereadily
harvestedfortheirseed.

Theserequirementsruledoutthetraditionalclovers
andmedics,buttheCRCmaderapidprogressby
re-evaluatingthepotentialofalternativeplantsfrom
partsoftheMediterraneanwheretheclimateis
similarandthesoiloftenpoor.Inonlyeight
years,theCRChasdevelopedandcommercialised
fivenewpasturevarietiesthatnowmakeit
economicalforfarmerstorejuvenatediminished
pastures,incorporateadiseaseandweedbreakinto
theircroppingcycle,andincreasethemuch-needed
nitrogeninthesoil.

Oneofthenewplants,CadizFrenchserradella,has
beensosuccessfulthatmorethan200,000hectaresof
itareexpectedtobesownduring2000.

Theeconomicbenefitstofarmersareobviouslyvery
substantial,whilethecost–benefitratiooftheCRC’s
pastureimprovementprogramhasbeenestimatedat
anastounding25:1.
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ResearchbytheCRCforVaccineTechnology
promisesasubstantialdecreaseintheincidenceof
‘kissingdisease’,otherwiseknownasglandularfever.
ThisdiseaseiscausedbyaviruscalledEpstein-Barr
virus,orEBVforshort.EBVismainlyspread
bythetransferofsalivabetweenindividuals.Most
peopleindevelopingcountries,andmorethan80%
indevelopedcountries,havebeeninfected.Peopleare
usuallyinfectedwiththevirusduringchildhoodbut
donotbecomeillbecausetheirimmunesystemraises
asatisfactoryresponse.Thosemostlikelytobecome
illwithglandularfeverarethosewhoarefirstinfected
duringorafteradolescence. ThemedicalresearchteamoftheCRC,basedat

theQueenslandInstituteforMedicalResearchin
Brisbane,havespentmanyyearsstudyingtheimmune
responsetoEBVandhavediscoveredhowthe
immunesystemcontrolsthevirus.

Workisnowwellunderwaytodevelopavaccine
againstglandularfever.Itishopedthatthevaccine
willmimicinfectionandsoarmtheimmunesystem
againsttherealthing.

Theresearchteamhasbeenabletodefinea
numberofcomponentsintheviralproteins
thatareresponsibleforinducingthecorrect
immuneresponse.Thesecomponentscanbecopied
syntheticallyandarebeingusedasthebasisforan
EBVvaccine.

Theworkhasnowreachedthestageofclinical
testingofaprototypevaccinebutthereisstillalot
ofresearchanddevelopmenttobedone.Thiscould
eventuallycostmorethan$100m.However,sinceas
manyas2.5millionteenagersmightbevaccinated
everyyear,thebenefitsarelikelytobecolossaland
thefundsexpendedonthisresearchwillbemore
thanadequatelyrepaid.

Kissthisdiseasegood-bye
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Medical Science and Technology

Ofgenes,chipsandillness

Whatmakesusill?Humanshaveoverthecenturies
thoughtofanswerstothatquestionbutonlywiththe
adventofmodernsciencehasaconvincingand,above
all,usefulanswerbeenapproached.Inparticular,
recentdiscoveriesinthefieldofgeneticshaveledto
thepossibilityofdeterminingatleastsomeofthe
geneticbasisofdisease.

IntheforefrontofthisworkisAustralia’sCRC
forDiagnosticTechnologies.Throughouttheworld,
scientistsareusingnewdiscoveriesaboutthehuman
genometounderstandthemolecularbasisofdisease,
andtheCRCisverywellplacedtocapitalise
onthesefindingsandfromthemdevelopnew
diagnostictechnologies.

Thedetailsarecomplexandhighlytechnicalbutat
theheartoftheCRC’scurrentworkliesatechnology
(calledFNC)theyhavedevelopedandpatented
whichallowstherapididentificationofvariantsofa
specificgeneatthemolecularlevel.Thisopensthe
possibilityofdiscoveringtherootsofspecificdiseases
andofdesigningmethodsbothtodiagnoseandto
searchforappropriatetherapies.

However,theCRCseesthegreatestpotentialas
lyinginthecombinationofFNCwiththepowerful
‘microarray’orgenechiptechnologieswhichwillmake
possiblethespeedyanalysisofthousandsofgenes.

NowtheCRC’sFNCtechnologyhasbeenacquired
byarapidlygrowingUSbiotechnologycompany,
Affymetrix,whichhasamarketcapitalisationof
US$6–7billion.Sincethearrangementisexclusive,
theAustralianownersofthetechnologycanrelyon
substantialroyaltiesaswellasretainingtherightto
usethetechnologyinAustraliabothforresearchand
forcommercialpurposes.
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Blackcoalresearchtotherescue

Whenblackcoalisburntinaboiler,astonydeposit
called‘clinker’or‘slag’buildsupontheboilerwalls.
Gettingridofitcanbedifficult,butnobodyexpects
ittoresultindisaster.

Yetthiswaswhathappenedtoacompanywhichwas
demonstratingtoacustomertheburningproperties
oftheirblackcoal.Atrialshipmenthadbeensetto
burninthreeseparateboilers,whenmassivesheetsof
clinkersuddenlystartedfallingoffthewallsofeach
boilerandblockingvariouspartsofthemachinery.The
trialburnwashurriedlyabandonedandthecompany
turnedforhelptotheonlyplacethathadtheexpertise
tosavetheday:theCRCforBlackCoalUtilisation.

Thescientistsstartedtolookatthecoal,atthe
previoushistoryoftheboilers,attheperformanceof
thetrialburnandanythingelsethatseemedlikelyto
offercluestothecauseofthedisaster.

Eventuallytheydiscoveredtherootoftheproblem.
Thetestcoalwasnotfaulty—ifanythingitwas
toogood.Thecoalpreviouslyusedhadleftthe
boilerswithathickcoatingofslag.Thenewcoal
leftcomparativelylittleslagwhichwasdidnotadhere
harmlesslytotheolderslagasitwaslesssticky.Asa
result,theweightbuiltupwithouttheadhesionand
causedtheclinkerstostartcomingaway.

Thiswasonlydiscoveredthankstotheexpertiseofthe
CRC,whoseworkprovidedthecoalproducerandthe
customerwitharegimeforavoidingtheproblemin
thefutureandanassurancethattheycouldconfidently
gothroughwiththesale.Sincethiswasworth$400m,
therewasconsiderablereliefallround.
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Whatdidtheraindo?

Growingwinterwheatcanbeaprofitableenterprise
but,likemostthingsagricultural,ithasitsrisks.One
ofthemajoronesisthatrainfallingontheripe
grainbeforeitisharvestedmaycauseittosprout.
Thisreducesthevalueofthecrop,especiallyasits
suitabilityashumanfoodisaffectedevenwithvery
mildsprouting.

Manygrowerstrytospottheincidenceanddegreeof
sproutingbeforeitistoolate,butitisverydifficult
toassessthedamagewiththebareeye,especiallyas
muchofthedamageisdonebeforethegermination
ofthegraincanbeseen.

Inresponsetothisproblem,theQualityWheat
CRCusedtheexpertiseofitsparticipants,NSW
DepartmentofAgricultureandCSIRO,tofinda
wayofdeterminingthelevelofweatherdamage
quickly,accuratelyandcheaply.

Thefirstattempt,whichrequiredlaboratory
inspection,provedtoocomplicatedforfarmersto
useconfidently;moreover,thestandardtestused
worldwideisnotveryportableandistooexpensive
forfarmers;soanothertestwasdevelopedaftera
greatamountofresearch.

Thenewtest,marketedunderthenameof
WheatRite™,fullymatchestheinternationallyused
test,costsverylittle,andisextremelyquickand
simpletoapply.Onthefarm,afewgrainscanbe
groundupinanordinarycoffeegrinderandthetest
isreadytogo.Itsomewhatresemblesthelitmustest
familiarfromschooldays,inthatamixtureofsalt
solutioncontainingground-upgrainisdroppedonto
acardwhichchangescolourtorevealtheextentof
anysprouting.

Wheatgrowersandauthoritiesinotherpartsof
theworldhavealreadyshowngreatinterestin
WheatRite™andtheCRCexpectsthattherevenue
fromsaleswillbemorethan$4mby2004.
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Betteraidstohearing

Hearinglossreducesaperson’sabilitytocommunicate
andinteractinsociety.OneinfiveAustralianshas
ahearingloss,butthisfigureescalatesto70%in
thoseover70yearsofage.Modernsciencehasmade
advancesindevelopingthecochlearimplantforpeople
withprofoundortotalhearinglosses.Manyothers,
however,arenotcandidatesforcochlearimplants,but
findthatcurrent,conventionalacoustichearingaids
offeronlyapartialrestorationofhearing.

Theproblemcentresonhowthehearingaidshould
beadjustedtosuitanindividual’sparticularhearing
loss.Traditionalfittingprocedureshaveconcentrated
ontryingtomakenormaltheloudnessofsounds
acrossthespeechspectrumbyprovidingmost
amplificationwherethehearinglossisgreatest.In
contrast,theCRCforCochlearImplantandHearing
AidInnovationhasfocusedonbasicresearchinto
howhearing-impairedpeopleunderstandspeech.

TheCRC’sinnovativeresultisasoftwarepackage
thatenablesaudiologiststovarytheamplificationat
differentfrequenciesdeliveredbyahearingdeviceby
combiningformulasusingnewtheoreticalcalculation
methodsforoptimisingspeechunderstandingand
loudness.Thepossibilitiesarealmostinfiniteand
willhelptoovercomethecommoncomplaintthata
hearingaidmakes,say,voicesaudiblebutalsorenders
streetsoundsintolerableormusicmuffled.

Thetechnologyhasalreadybeenlicensedtoseveral
majorinternationalhearing-aidcompanieswhich
betweenthemsellmorethanamillionhearingaids
ayear—about20%oftheworldmarket.The
considerableincomeexpectedfromlicensefeesisbeing
sharedbetweentheCRCanditspartner,theNational
AcousticLaboratories,tobeploughedbackintoyet
furtherresearchforthebenefitofthemillionsof
personsinAustraliaandworldwidewithahearingloss.
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Sugarmaybesweet,butthesamecannotalwaysbe
saidforthesoilinwhichitisgrown.Innorthern
NewSouthWalesinthelate1980s,acid,ironand
aluminiumfromacidsulfatesoils,someofwhich
wereusedtogrowsugarcane,leachedintotheTweed
River,killingfishandotheraquaticfauna.TheNSW
sugarindustryandtheCRCforSustainableSugar
Productiondecidedtotackletheproblem.Their
successisreflectedintheindustrybeinggrantedself-
regulationofacidsulfatesoilmanagement.

Thefirstquestionfacingtheindustrywas:how
werefarmerstoknowiftheirsoilcontainedthe
undesirablecomponents?TheCRCdevelopeda
samplingprograminwhichfarmersandtechnicians
cooperatedtotestforthethreatofacidsulfate
soilsoneachfarm.Follow-uptestingoccurredina
purpose-builtlaboratoryattheBroadwaterMill.

Laboratorysoiltestingisslowandexpensive.The
CRCthereforedevelopedaquickfieldtestthatsaves
upto90%ofthepreviousexpensesoflaboratory
testingandpredictinglimerequirements.Thistestis
nowavailablefreetoprivateconsultantsengagedby
localauthoritiesandcouncils.

Keepingthesoilsweet

Anothermajorproblemwasthatsugargrowers
neededtodraintheircanefields,anditwasthrough
thedrainageditchesthatmuchofthepotentially
deadlypollutionreachedthewaterways.Drainage
excavatoroperatorsweretaughttorecognisethe
signsofacidsulfatesoilsandadredgingbucketwas
specificallydesignedtominimisetheenvironmental
risksassociatedwiththisdrainmaintenance.

Acidsulfatesoilshavenotbeeneliminatedfrom
cane-growinglandinNSW,butthethreatthatthey
posehasbeensignificantlyreduced.Additionally,the
grantingofself-regulationtothesugarindustryisa
firstforanyruralindustryinAustralia—thanksto
thecooperativeapproachfacilitatedbytheCRCand
theNSWSugarMillingCooperative.
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ManufacturingTechnology

CRCforAdvancedComposite

Structures

ChiefExecutiveOfficer:DrIanMair

T:0396466544

F:0396468352

E:melbcrc@ozemail.com.au

CRCforWeldedStructures

ChiefExecutiveOfficer:

DrColinChipperfield

T:0242268889

F:0242269841

E:colin_chipperfield@uow.edu.au

CRCforPolymers

ChiefExecutiveOfficer:

DrIanDagley

T:0395588111

F:0395588122

E:ward@crcpb.com.au

CRCforBioproducts

ChiefExecutiveOfficer:

DrDougHawley

T:0397069730

F:0397068936

E:arequipa@mpx.com.au

CRCforIntelligentManufacturing

SystemsandTechnologies

ExecutiveDirector:

MrDavidGalvin

T:0394800400

F:0394800413

E:djg@crcimst.com.au

CRCforCastMetalsManufacturing

ChiefExecutiveOfficer:

ProfessorGordonDunlop

T:0733653574

F:0733653888

E:g.dunlop@minmet.uq.oz.au

CRCforInternationalFood

ManufactureandPackagingScience

ExecutiveDirector:

DrRogerEdwards

T:0392148124

F:0398188531

E:REdwards@foodpack.crc.org.au

CRCforMicroTechnology

ChiefExecutiveOfficer:

DrCliveDavenport

M:0409760885

F:0397725823

E:clive.d@microtechnologycrc.com

Informationand

CommunicationTechnology

CRCforEnterpriseDistributed

SystemsTechnology

ChiefExecutiveOfficer:

MrDavidBarbagallo

T:0733654310

F:0733654311

E:enquiries@dstc.edu.au

AustralianPhotonicsCRC

ChiefExecutiveOfficer:

ProfessorMarkSceats

T:0293511909

F:0293511910

E:info@photonics.crc.org.au

CRCforSensorSignaland

InformationProcessing

ChiefExecutiveOfficer:

ProfessorDonSinnott

T:0883023477

F:0883023124

E:don.sinnott@cssip.edu.au

AustralianTelecommunicationsCRC

ChiefExecutiveOfficer:

MrChrisIsaac

T:0892663432

F:0892663244

E:isaac@atri.curtin.edu.au

CRCforSatelliteSystems

ExecutiveDirector:

DrBrianEmbleton

T:0262167280

F:0262167272

E:brian.embleton@crcss.csiro.au

MiningandEnergy

CentreforMiningTechnologyand

Equipment

ChiefExecutiveOfficer:

DrMichaelHood

T:0733462521

F:0733462523

E:p.keayes@cmte.org.au

CRCforExtractiveMetallurgy

Director:DrDavidNairn

T:0395458514

F:0395628919

E:david.nairn@minerals.csiro.au

AustralianPetroleumCRC

ExecutiveDirector:DrPeterCook

T:0262003366

F:0262300448

E:pjcook@apcrc.com.au

AJParkerCRCforHydrometallurgy

ChiefExecutiveOfficer:

ProfessorIanRitchie

T:0893602552

F:0893108481

E:hydrocrc@central.murdoch.edu.au
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CRCforCleanPowerfromLignite

ChiefExecutiveOfficer:

DrDavidBrockway

T:0392390800

F:0395610710

E:reception@cleanpower.com.au

CRCLandscapeEvolutionand

MineralExploration

Director:DrRaymondSmith

T:0893336272

F:0893336146

E:leme@per.dem.csiro.au

CRCforBlackCoalUtilisation

ExecutiveDirector:MrJohnHart

T:0249217314

F:0249217168

E:black-coal@newcastle.edu.au

AustralianCRCforRenewable

EnergyLtd

ManagingDirector:DrFrankReid

T:0893606620

F:0893606624

E:Freid@acre.murdoch.edu.au

AgricultureandRuralBased

Manufacturing

CRCforSustainableProduction

Forestry

Director:ProfessorJamesReid

T:0362267947

F:0362267942

E:Jean.Richmond@ffp.csiro.au

CRCforLegumesinMediterranean

Agriculture

ChiefExecutiveOfficer:

DrMikeEwing

T:0893802505

F:0893801140

E:clima@cyllene.uwa.edu.au

CRCforTropicalPlantProtection

ChiefExecutiveOfficer:

ProfessorJohnIrwin

T:0733652790

F:0733654771

E:Director@tpp.uq.edu.au

CRCforViticulture

ChiefExecutiveOfficer:

DrWJimHardie

T:0883039405

F:0883039449

E:hardie.jim@saugov.sa.gov.au

CRCforCattleandBeefQuality

ChiefExecutiveOfficer:

ProfessorBernieBindon

T:0267733501

F:0267733500

E:beefcrc@metz.une.edu.au

CRCforAquaculture

ExecutiveOfficer:MrJimBaker

T:0295141490

F:0295141491

E:Jim.Baker@uts.edu.au

AustralianCottonCRC

ChiefExecutiveOfficer:

DrGaryFitt

T:0267991500

F:0267991186

E:garyf@mv.pi.csiro.au

CRCforSustainableSugarProduction

Director:ProfessorRobertLawn

T:0747815763

F:0747815506

E:robert.lawn@crc-sugar.jcu.edu.au

QualityWheatCRCLimited

ManagingDirector:

DrBillRathmell

T:0294908488

F:0294908503

E:hwarwick@wheatcrc.csiro.au

CRCforMolecularPlantBreeding

Director:DrBryanWhan

T:0883036778

F:0883037102

E:bwhan@waite.adelaide.edu.au

CRCforSustainableRiceProduction

Director:DrLaurieLewin

T:0269512713

F:0269557580

E:lewinl@agric.nsw.gov.au

Environment

CRCWasteManagementand

PollutionControlLtd

ExecutiveDirector:

DrDavidGarman

T:0293855008

F:0296621971

E:crcwmpc@unsw.edu.au

CRCforCatchmentHydrology

Director:ProfessorRussellMein

T:0399052704

F:0399055033

E:russell.mein@eng.monash.edu.au

CRCfortheBiologicalControlof

PestAnimals

ChiefExecutiveOfficer:

DrBobSeamark

T:0262421768

F:0262421511

E:Bob.Seamark@dwe.csiro.au

CRCforTheGreatBarrierReefWorld

HeritageArea

ChiefExecutiveOfficer:

DrRussellReichelt

T:0747814976

F:0747814099

E:crcreef@jcu.edu.au
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CRCforFreshwaterEcology

ChiefExecutiveOfficer:

ProfessorPeterCullen

T:0262015168

F:0262015038

E:cullen@lake.canberra.edu.au

CRCforTropicalRainforestEcology

andManagement

ChiefExecutiveOfficer:

ProfessorNigelStork

T:0740421246

F:0740421247

rainforestcrc@jcu.edu.au

CRCfortheSustainableDevelopment

ofTropicalSavannas

Director:MrJohnChilds

T:0889466834

F:0889467107

E:savanna@ntu.edu.au

CRCforConservationand

ManagementofMarsupials

Director:ProfessorJohnRodger

T:0298509252

F:0298509254

E:jrodger@possum.bio.mq.edu.au

CRCforWaterQualityandTreatment

Director:ProfessorDonBursill

T:0882590240

F:0882590228

E:george.turelli@sawater.sa.gov.au

CRCforWeedManagementSystems

Director:

AssociateProfessorRichardRoush

T:0883036590

F:0883037125

E:rick.roush@adelaide.edu.au

CRCforSustainableTourism

ChiefExecutiveOfficer:

ProfessorTerryDeLacy

T:0755948172

F:0755948171

E:t.delacy@mailbox.gu.edu.au

CRCforCoastalZone,Estuaryand

WaterwayManagement

ChiefExecutiveOfficer:

DrRogerShaw

T:0733629398

F:0733629379

E:roger.shaw@dnr.qld.gov.au

CRCforGreenhouseAccounting

ChiefExecutiveOfficer:

ProfessorIanNoble

T:0262495092

F:0262495095

E:Ian.Noble@greenhouse.crc.org.au

MedicalScienceandTechnology

CRCforTissueGrowthandRepair

ChiefExecutiveOfficer:

DrLeannaRead

T:0883547753

F:08883547755

E:leanna.read@crc-tgr.edu.au

CRCforCellularGrowthFactors

Director:DrDouglasHilton

T:0393452559

F:0393452616

E:crccgf@wehi.edu.au

CRCforEyeResearchandTechnology

Director:ProfessorBrienHolden

T:0293857415/7418

F:0293857401

E:b.holden@cclru.unsw.edu.au

CRCforCochlearImplantand

HearingAidInnovation

ChiefExecutiveOfficer:

DrRobertCowan

T:0392837500

F:0392837518

E:cowanr@mail.medoto.unimelb.edu.au

CRCforVaccineTechnology

Director:ProfessorAnneKelso

T:0733620382

F:0733620105

E:annek@qimr.edu.au

CRCforDiagnosticTechnologies

Director:ProfessorTonyEvans

T:0738644015

F:0738641534

E:t.evans@qut.edu.au

CRCforAboriginaland

TropicalHealth

ChiefExecutiveOfficer:

ProfessorTonyBarnes

T:0889228473

F:0889275187

E:tonyb@menzies.edu.au

CRCforDiscoveryofGenesfor

CommonHumanDiseases

Director:DrNicholasGough

BusinessManager:

DrAndreaDouglas

T:0392084444

F:0392084030

E:adouglas@exgenix.com.au

CRCforAsthma

ChiefExecutiveOfficer:

MrPhilipBert

T:0295156417

F:0295505865

E:philipb@mail.med.usyd.edu.au




