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Foreword
Australia’sCooperativeResearchCentres(CRCs)havebeenhighlysuccessfulin
theirendeavourtopromotelong-term,strategiclinksandcollaborativeresearch
betweenresearchers,industryandend-users.

Strategicarrangementswithindustryenableresearchanddevelopmentwithbroader
objectivestoopenupnewdirectionsforAustralianindustry.TheCRCProgramme
hassuccessfullyentrenchedcollaborativelinksbetweenindustry,educational
institutions,researchers,andtheAustralianandstategovernments.Thishasled
toground-breakingresearchpartnershipsdeliveringcommercialoutcomes.

IwasdelightedtopresenttheAwardsforExcellenceinInnovationattheCRC
Association’sannualconferenceinMay.Theawardapplicantsfeaturedinthis
booklethighlightstrongexamplesoftheabilityofCRCstogenerateinnovative
ideasandacceleratethecommercialapplicationofthoseideas.Alsofeaturedis
theoutstandingworkofCRCstudentswhoareintheuniquepositionofbeing
providedwithskillsrelevanttoindustryneeds.

Scienceandinnovationmakesaconsiderablecontributiontoproductivityand
growthinmoderneconomies,aswellastoimprovedsocialandenvironmental
qualityoflife.Ahighperformingscienceandinnovationsystemcontributesto
thedevelopmentofnewbusinessesandjobsgrowthwhilealsoprovidingsavings
toindustry.

InvestinginscienceandinnovationiscriticalforAustraliatostaycompetitivein
anincreasinglyknowledge-basedglobaleconomy.TheAustralianGovernmenthas
placedconsiderableemphasisonimprovingfundingforresearchandinprioritising
researchinrecentyears.

Therearecurrentlymorethan70CRCsfundedaspartoftheBackingAustralia’s
AbilityPackage—an$8.3billioncommitmenttosupportAustralia’sscienceand
innovation.OvertheperiodofBackingAustralia’sAbility,$1.8billionhasbeen
allocatedtosupporttheCRCProgramme.

Itisclearfromwhatwasshowcasedherethatyoudon’thavetolooktoofarinany
directiontoseetheeffects,benefitsandapplicationoftheCRCProgramme—
onagriculture;theminingandenergyindustries;themanufacturingsector;the
informationandcommunicationstechnologyindustry;theenvironment;andthe
medicalscienceandtechnologysector.

IwarmlycongratulatetheCRCsontheirefforts.

DrBrendanNelsonMP
MinisterforEducation,ScienceandTraining
November2005
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Introduction
Reapingthebenefitscontains28storiesthatillustratesomeofthewaysinwhich
Australia’scontinuedinvestmentincollaborativeresearchaddstoournational
prosperity.

Thestoriesarebasedonthe28entriesinthe2005AwardsforExcellencein
Innovation.Nowintheirseventhyear,theAwardsrecogniseoutstandingexamples
ofthetransferofCRCresearchresults,knowledgeandtechnologiesdevelopedfor
researchusersincludingthecommunity,companiesandgovernmentagencies.

AllsixindustrysectorsinwhichCRCsoperatearerepresentedineachofthetwo
awardcategories:innovationintheuptakeanduseofresearch;andinnovative
education,trainingandpublicoutreachactivities.

The2005ExcellenceinInnovationAwardrecipientsforUptakeandUseofResearchare:

 CRCforAdvancedCompositeStructures,whoseresearchHawkerDeHavilland
usedtounderpinitswinningtendertomakecomponentsofthenewBoeing787.
Thehugecontractislikelytospanthreedecades,directlysupporthundredsof
Australianjobs,andresultinexportsalesof$4billion

 AustralianCottonCRC,fordevelopingapestmanagementtoolthatwillreduce
insecticideuse,substantiallycutoperatingcosts,andkeepAustralia’s$1.5billion
cottonindustrysustainable

 CRCforTechnologyEnabledCapitalMarkets,forproducingtheworld’sfirst
real-timehealthfrauddetectionprogram,whichstandstosavethehealthindustry
$720millionayear

andforEducation,TrainingandPublicOutreach:

RainforestCRC,forauniqueproject,theYalanjiPeopleoftheRainforestFire
ManagementBook,whichexplorestraditionalresourcemanagementandtransfers
oralhistoryintowrittenwords,bothinEnglishandtheYalanjilanguage.

Otherhighlightsincludestoriesabout:

■ newvaccinesthatareincreasingprofitsforourbeeffeedlotindustry,improving
animalwelfare,andkeepingbeefproductsfreeofantibioticresidues,thushelping
Australiaremaintheworld’sNo.1beeftrader

■ apowerfulnewweaponagainstadevastatingfungaldisease,whichwilldeliver
economicbenefitstotheavocadoindustryofaround$40million

■ CASTcoat™,atechnologysettorevolutionisetheworldcarpartsindustryby
dramaticallyimprovingtheperformanceofcomponentcasting

■ aworld-firstonlinetrainingprogram,AUSRIVASOnline,whichisproviding
readily-usabletechnologytransferforCRCresearchproducts

■ betterhearingfor50,000hearing-impairedadultsandchildrenworldwidethanks
totheAustralianDesignAward-winningContour™cochlearimplantelectrode
array

■ amethodformappinggenesthatwillallowAustralia’swheatindustrytoproduce
higher-valuewheatforspecialistusesandbringingdisease-resistantvarietiesinto
productionmorecheaply,quicklyandwidely

■ anewcontactlensthatismakinginroadsintotheworldwidemarketforlensesand
solutions,currentlyworthaboutUS$6billionayear
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■ auniqueeducationprogramdesignedtoattractstudentstoacareerintheminerals
processingindustry,andthushelpaddressaproblemthatthreatensthefutureofanindustry
worth$32billionayeartotheAustralianeconomy

■ awaytohelppropertymanagersreducethecomplexityofplanning,meettheoften
conflictingrequirementsofcatchmentstakeholders,andstillmakeaprofit

■ newmonitoringtechnologycapableofliftingmineproductivitybyupto10%forthenation’s
$60billionmineralsandenergysector

■ anewGraduateCertificateinManagementdesignedtomakeresearchersbettermanagers

TheAwardsalsorecognisetheachievementsofoutstandingearlycareerresearchscientistsand
engineerswhomakeasubstantialcontributiontotheCRCProgramme.Onceagain,wegratefully
acknowledgeCSIRO’sgenerousandcontinuingsupportinsponsoringthisimportantsegment.

EightPhDstudentswereselectedtoattendtheCRCAssociationConferenceanddemonstrate
theirabilitytocommunicateeffectivelyaboutaresearchachievementtoanon-specialist
audience.

CarrieNewboldoftheCRCforCochlearImplantandHearingAidInnovationwonthe$2000
prize.Herworkonhowtissuegrowtharoundcochlearimplantsaffectspowerusehasalready
doubledthebatterylifeof‘bionicears’.

Wethankthejudgeswhoputsomuchtimeintoassessingtheentries.Thejudgingpanelforthe
AwardsforExcellenceinInnovationcomprised:

■ ProfessorMargaretBritz,AssistantDeputyViceChancellorResearch,Universityof
Melbourne

■ MrIanLawrence,ManagingDirector,STEMPartnership,Melbourne

■ MrJimMiller,CRCAppraisalPanel,Round9

■ DrMichaelPannaccio,Principal,StarfishVentures,Melbourne

■ DrPeterRiddles,DeputyCEO,ImbComPtyLtd(commercialisationcompanyforthe
InstituteofMolecularBioscience),UniversityofQueensland

ForShowcasingCRCPhDStudents,thejudgeswere:

■ DrJohnBoyd,Consultant,previousGeneralManager,CRCProgrammeintheIndustry
Department

■ MrDavidEllyard,President,AustralianScienceCommunicators

■ DrSueStocklmayer,Director,CentreforPublicAwarenessofScience,ANU

■ DrGeoffreyVaughan,Chair,CRCCommittee(nowimmediatepastChair)

■ MrGrahamWalker,MarketingCoordinator,EducationGroup,CSIRO

Reapingthebenefitsofcooperativeresearchisthethreadthatbindsthestoriestogether.
InnovationoriginatinginCRCsishelpingtobuildnewindustries,createnewproducts
andjobs,protecttheenvironment,enhanceourinternationalreputationforingenuityand
innovation,andgeneratewealthforpresentandfuturegenerations.

CurrentCRCAmembersarelistedattheendofthebooklet.Formoreinformation,visitour
websiteat<http://www.crca.asn.au>.

HonTonyStaley
Chairman
CRCAssociation 5
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Aussiecarpartsbreakthrough
AnAustraliantechnologyissettorevolutionisetheworldcarpartsindustryby
dramaticallyimprovingtheperformanceofcomponentcasting.Theresearchwill
resultinsignificanteconomicbenefitstometalcomponentmanufacturersboth
inAustraliaandworldwide.

Thenewcoatingtechnology,CASTcoat™,developedbyresearchersinthe
CooperativeResearchCentreforCastMetalsManufacturing(CAST),protects
metalcastingequipmentuptotentimeslongerthanpresentcoatings.

Coatingsareappliedtoprotecttheequipmentusedtocastmetalcomponentsand
controlthequalityofthecastingsthemselves.UntiltheinventionofCASTcoat™,
manufacturingcompaniestheworldoverreliedoncoatingsthatneededconstant
repairandreplacement.Thiswasexpensive,time-consumingandnotveryreliable.

Traditionaldiecoatsaremadefrombrittleceramicsthataregraduallydestroyedin
ordertoprotecttheequipment.Drawingontechnologydevelopedtoprotectjet
engines,CASTresearchersbasedatCSIROinventedanewkindofceramiccoating
thatlaststentimeslongerandhasanovelapplicationmethod.ThisisCASTcoat™,
astrong,porousceramiclayerwithinsulatingpropertiesthatisresistanttowearand
tearandisappliedusingathermalsprayingprocess.

ThemainusersofCASTcoat™willbecompaniesmanufacturinglightweightalloy
partsforthecarindustry.

ExtensivetrialsarebeingcarriedouttoprovethevalueoftheCASTcoat™
technology.SeveralofEurope’sleadingdiecasterswhosupplyqualityengine
castingstocompaniessuchasBMW,JaguarandPorscheareevaluatingCASTcoat™
onchallengingcomponentsandshowingthatitsignificantlyoutperformstheir
existingcoatings.

CASThasalicenceagreementwithAchesonIndustries,oneoftheworld’stwo
majordiecoatingsuppliers,tomarketthetechnologytocastingcompanies
worldwide.TheCASTcoat™technologywascommercialisedthrougha
partnershipbetweenCASTandFTS,acommercialisationservicescompany.

CRCcategoryManufacturingTechnology

Coreparticipants
Industry:AustralianDieCastingAssociationLtd,Australian
MagnesiumCorporationPtyLtd,CASTCentrePtyLtd,Comalco
AluminiumLtd,FerraEngineeringPtyLtd;FordMotorCompanyofAustralia,
IONAutomotive,NissanCasting(Australia)PtyLtd,o.d.t.EngineeringPtyLtd.

University:DeakinUniversity,MonashUniversity,SwinburneUniversityofTechnology,
TheUniversityofQueensland.

AustralianGovernment:CSIRO

StateGovernment:TheStateofQueensland,TheStateofVictoria

CRCforCastMetalsManufacturing(CAST)
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Leftfromtop:1.CASTcoat™InventorsDrMahnazJahediandStefanGuliziastandinginfrontofacomponent
manufacturedusingCASTcoat™.2.Comparisonofsurfacefinishshownbyacommercialdiecoat(left)with
CASTcoat™(right).3.CASTcoat™isusefulinmakingarangeofmetallicautomotivecomponentstoimprove
surfacefinish.4.Amouldusedforcastingmanifolds,themouldiscoatedwithCASTcoat™.
CASTcoat™isappliedusingplasmaspraytechnology.



TheCapitalMarketsCRChasproducedtheworld’sfirstreal-timehealthfraud
detectiontechnologyknownasDtechtive.

HealthfraudisestimatedtobecostingAustralia$1.8billionperannum.Thisis
around10%ofhealthclaims.SuccessfulearlytrialsofDtechtivehaveidentifiedfraud
levelsof4%,apossiblesavingof$720millionperannum.Thesesavingscouldmean
asubstantialdifferencetotheAustralianhealthindustry,forexample,inreducing
waitinglistsandincreasingavailablehospitalbeds.

Theproblemofhealthfraudisincreasingaselectronicclaimsprocessingbecomes
widelyused.Complianceprocessesaregenerallyundertakenmonthsafterclaimshave
beenpaid.Theeffectofpayersdelayingaction,ornotactingatall,isthatfraudulent
orinappropriatebehaviourbyclaimantsbecomesentrenchedandmoneyincorrectly
paidisalmostimpossibletorecover.Onlyrelativelylarge-scaleandeasy-to-detect
fraudispursuedbecauseofthehighoverheadsassociatedwithenactinglegal
proceedings.

TheCRCteamcombinedwithafledglingconsultancyinthehealthinsurancesector
totackletheproblem.Itadaptedleading-edgeresearchindatamanagement,data
mininganddatavisualisationfromthecapitalmarketsarenatoproduceDtechtive,
thefirstproductinAustraliatoimplementfrauddetectionsystemsatthetimeclaims
arefirstprocessed.Theresultistheabilitytostoporquerysuspectand/orfraudulent
claimsbeforebenefitsarepaid.

DtechtiveearneditsfirstcommercialrevenueinMarch2005.Demandissogreat
that18privatehealthfundssigneduptotheprograminlessthansixmonths.

Theresearchgroup,guidedbyexpertsinhealthinsurancefraud,isconstantly
modifyingthesystemtoreflectnewclaimantpatternsastheyarediscovered.
Thelong-termstrategyfortheproductistomodifybehaviourofclaimantsthrough
thecontinuousimprovementinreal-timedetectioncapabilities.

TheCRChasestablishedDtechtPtyLtdtotakeresponsibilityforthecontinuing
developmentandmarketingofthistechnology.

CRCcategoryInformationandCommunicationTechnology
Coreparticipants

Industry:AustralianCentreforAdvancedComputing&Communications
(AC3),ABNAMRO,CreditSuisseFirstBoston(CSFB),SecuritiesIndustry
ResearchCentreofAsia-Pacific(SIRCA),SMARTSPtyLtd
University:MacquarieUniversity,UniversityofNewSouthWales,University
ofSydney,UniversityofTechnology,Sydney

WINNER

Real-timehealthfrauddetection

CRCforTechnologyEnabledCapitalMarkets
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Leftfromtop:1.Avisualdataminingtooldepictingtherelationshipsbetweenhealthprovidersandhealth
insurancemembers.2.ExampleofDtechtive’salertinterfaceasviewedbyanalystsinvestigating
abnormalhealthclaims.
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Newweaponsagainst
avocadodiseases

LeadingresearchfromtheCooperativeResearchCentreforTropicalPlant
Protectionhasidentifiedapowerfulnewweaponagainstanthracnosedisease,a
devastatingfungaldiseasethatisoneofthemostseriousissuesfacingtheavocado
industryinAustralia.

Theindustryiscurrentlyworth$70millionayear,withaproductionvolume
of30,000tonnes.Anthracnosediseasehasbeencausingproductlossesestimated
tocosttheindustryaround$20millioneachyear.

Anthracnosediseasehasbeenintensivelystudiedforover60yearswithno
completelysatisfactorycontrolmeasuresfound.Thediseaseproduceslesionson
theskinandfleshofripeningavocados,renderingfruitvirtuallyunsaleable.Chemical
strategieshavetraditionallybeentheprimaryfocusforcontrol,representingamajor
costtogrowersandincreasingconcernsovertheenvironmentalimpactofroutine
sprayingprograms.

TheCRCprojecttookanovelapproachtothisproblembyusingtheplant’s
owndefencesandfertilisingregimetopreventanthracnosedisease.Theresearch
demonstratedthatusingaspecifictypeofrootstockwith‘Hass’avocados(themajor
cultivarinAustralia)resultedinasignificantreductionintheincidenceandseverity
ofanthracnoselesionsinthefruitfromthetree.Italsoshowedthatfertiliserscan
playanimportantroleinmanaginganthracnose.

ThenewholisticapproachdevelopedbytheCRCprojectteamisimproving
growers’profitablyandcontributingtostrongereconomiesinregionalcommunities
byreducingpost-harvestfruitlossesandfungicidecosts.Thereductionintheamount
ofchemicalsusedintheindustryisalsodeliveringhealthandenvironmentalbenefits.

Theeconomicbenefitsoftheresearchtotheavocadoindustryareestimatedat
roughly$40million,aroundtwo-thirdsofwhichisadirectreductioninpost-harvest
lossestothegrower.

ThisprojectreceivedmajorsupportfromtheavocadoindustryaswellasCRC
industrypartners.

CRCcategoryAgricultureandRuralBasedManufacturing

Coreparticipants
Industry:BSESLimited,Biogemma
University:TheUniversityofQueensland,CharlesDarwinUniversity,
TheAustralianNationalUniversity

AustralianGovernment:AustralianGovernmentDepartmentofAgriculture,
FisheriesandForestry,CSIRO

StateGovernment:QLDDepartmentofPrimaryIndustriesandFisheries,
NTDepartmentofBusiness,Industry&ResourceDevelopment.

CRCforTropicalPlantProtection
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Left:Theresearchinvestmenthasdevelopedasolutiontoamajorqualityconcernaffectingtheavocadoindustry.
Theresultsarebeingadoptedbynurseriesandgrowers.
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Helpingrainforestanimals
acrosstheroad

Increasingtrafficandregularhighwayupgradescanposealifeanddeathchallengefor
canopy-andground-dwellinganimals.Insomecases,roaddeathsaresofrequentthatthey
arearealthreattospeciessurvival.ExamplesincludetheendangeredCassowaryandthe
rareLumholtz’sTreekangaroo.

Whileroadkillsareanobviousandtragicresultofthefragmentationofhabitatbyroads,
thereareotherequallyseriousconsequences.Roads,pipelines,power-lineeasementsand
otherartificialclearingscanalsoformimpassablebarriersforforestdwellers,anddivide
areastocreatedistinctandnon-viablepopulationsofonce-thrivingspecies.

RainforestCRCresearchhasdemonstratedforthefirsttimetheeffectivenessoffaunal
underpassesandoverpassesinsolvingtheproblemfortropicalrainforestspecies.

Faunalunderpassesarenotanewidea,howevertheCRC’sresearchhasextendedprevious
conceptsandshownjusthowsuccessfultheycanbeinenablingnativewildlifetomove
betweenfragmentedareaswithease.Underpasseshavebeenredesignedtoincludenatural
habitataroundentrancesandexits,andinside‘furniture’toprotectusersfrompredators
suchascatsandfoxes.Ontheotherhand,faunaloverpassesintheformofropebridges
areaverynewidea.Theropeladderortunneldesignsallowpossumstowalkacrosseasily.

Theresearchhasbeenincludedinamanualofenvironmentalbestpracticeproducedbythe
CRCandtheQueenslandDepartmentofMainRoads.Manyroadupgradesineastern
Australiahaveimplementedthenewroaddesigns,whicharehelpingAustraliasafeguard
animalsandmeetitsinternationalobligationsundertheConventiononBiological
Diversity.Designsforsuchenvironmentallyandeconomicallysustainablemajor
infrastructureareessentialtomaintainingatourismindustryworthbillionsofdollars.

Thisisnotonlysmartscience,italsoaddssignificantlytotheskillsbaseofAustralianroad
engineers,manyofwhomareinvolvedinlargeoverseasprojects.

Theprojecthassparkedgrowinginternationalinterest.

CRCcategoryEnvironment
Coreparticipants

Industry:AllianceforSustainableTourism,QueenslandTourism
IndustryCorporation
University:JamesCookUniversity,TheUniversityofQueensland,GriffithUniversity
AustralianGovernment:AboriginalandTorresStraitIslanderCommission,Environmental
ProtectionAgency,CSIROTropicalForestResearchCentre
StateGovernment:QLDDepartmentofNaturalResourcesandMines,QLDDepartment
ofPrimaryIndustries(Forestry),QueenslandParksandWildlifeService,WetTropics
ManagementAuthority

CRCforTropicalRainforestEcology
andManagement

Leftfromtop:1.Underpass‘furniture’attheEastEvelynRoadUpgrade(Photo:MiriamGoosem).2.Operational
underpassjustafterupgradecompletion(Photo:JonathonMunro).3.Erectingacanopybridgeoveratouristroad
nearRavenshoe(Photo:SueFrankcombe).4.HerbertRiverringtailpossumusingacanopybridgenearCairns
(Photo:NigelWeston).5.AerialphotographofEastEvelynarea(Photo:DNRM,figure:MiriamGoosem).
Right:6.Radio-collaredHerbertRiverringtailpossumatanewbridgesitenearMillaaMillaa(Photo:Nigel
Weston)
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Lifesavinginnovation
Workingwithpartnersinmicrobialgenetics,theCRCforDiagnosticshascome
upwithafaster,simplerandcheaperwaytogeneticallyfingerprintdangerousmicro-
organisms.Thiswork,someofwhichhasnowbeenpatented,willsavemanylivesby
significantlyshorteningthetimetogetaresultandtoimplementeffectivetreatment.

Despiteantibiotics,thegeneticdiversityofmicro-organismsallowsthemtoevolve
andfightback.Poolsofvariantshavedifferentvirulenceandpathogenicity,and
microbialgenotypingtellscliniciansandpublichealthauthoritieswhichvariants
theyaredealingwith.

Twocommonmethodsaregelelectrophoresis,whichproducesthewell-known
bandingpatternfromDNAfragments,andgenelocianalysis,whichmeasures
fragmentlengthordeterminesgenesequences.Thefirstmethodishardtostandardise
betweenlabsandtellsusnothingofgenecontent;thesecondcanbeslow,laborious
andambiguous.

TheCRC’sresearchersrealisedthat,withtherightbioinformaticstooltoquery
burgeoninggenesequencedatabases,itwouldbepossibletodeterminetheminimum
numberofgeneticdifferences(‘polymorphisms’)toinvestigateforagivengenotyping
resolution.Thedifferencemightbethepresenceorabsenceofasinglegene,ora
differentbaseatoneplaceinagene(asinglenucleotidepolymorphism,orSNP).
Foratypicalbacterialpathogen,theminimumnumberturnsouttobeseven.With
NewcastleUniversity,theCRCdevelopedandpatented‘MinimumSNPs’software
tocarryoutthisprocedure.

Differentclassesofpolymorphismevolveatdifferentspeeds,andoptimal
genotypingneedstousemarkersbothforslowandforfastmutators.Using
MinimumSNPswithreal-timepolymerasechainreactioninworkwithQueensland
HealthPathology,theCRChasdevelopedgenotypingpracticeforgoldenstaph,
includingmethicillinresistantStaphylococcusaureus,andNeisseriameningitidis,which
causesbacterialmeningitis.WorkhasalsobegunwiththeQueenslandDepartment
ofPrimaryIndustriesandFisheriesonCampylobacterjejuni,amajorcontaminantof
chickenmeat.

CRCcategoryMedicalScienceandTechnology
Coreparticipants

Industry:QueenslandMedicalLaboratory
University:LaTrobeUniversity,QueenslandUniversityofTechnology
AustralianGovernment:CSIROMolecular&HealthTechnologies
Other:ChildHealthResearchInstituteInc

CRCforDiagnostics
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Topleft:AssociateProfessorPhilGiffardusingthesoftware.



ResearchersareprisingopenAustralia’ssalinityproblemsusingtechniquesfrom
theminingindustry,detailedknowledgeoftheearthandinnovativemodelling
software.WithSouthAustralianandQueenslandgovernmentpartners,CRC
LEMEisbuilding3dmapsshowingareasofhigherandlowersalinityinthe
regolith—theweatheredandredepositedrock,sandandclayontopofancient,
undisturbedrocklayers.

Saltisdistributedunevenlyintheregolith.Irrigationorlandclearingcanmobilise
it,withdireconsequencesforfarmers,downstreamwaterusers,andecosystems.
Knowingthelocationofsaltcanguidethedesignofsaltinterceptionschemes,
showwherenottoirrigate,andsavebillions.

TheCRCLEMEprojectinvolvedworkatbothendsoftheMurray–Darling
catchment.IntheBalonnedistrictinsouthernQueensland,airborne
electromagnetic(AEM)sensorsrecordedelectricalconductivityintheregolith
below,wherewaterflowsundergroundtotheDarlingRiversystem.After
innovativeprocessingandintegrationwithotherdata,thescientistshada3dmap
ofsalineandfreshgroundwaterflows—effectively,aguideforfuturelanduseand
foravoidingexpensiveproblems.

InSouthAustralia’sRiverlanddistrict,researchersusedhelicopterAEMand
boreholedatatomaplayersofclay,distributedinsandabovethewatertable.
TheylikentheclaylayerstoslicesofholeySwisscheese:irrigationabovetheclay
issustainable,butirrigationabovetheholesasksfortrouble.Thescientistsalso
towedafloatingelectromagneticsensorarrayalongtheMurrayRivertomap
salinity‘hotspots’.Theengineeringschemecallsforhighlysalinegroundwaterto
beremovedviasaltinterceptionboresandpipedtoevaporationponds,wherethe
solidsaltisremoved.Saltinterceptionschemes(includingboreholesandpumpsto
stopsaltenteringtheriver)cannowbesitedformaximumeffectandminimum
cost.Becausethedownstreamcostofeachtonneofsaltisabout$65,000,the
long-termpotentialbenefitsmaytop$400millionforthisstretchofriveralone.

CRCcategoryMiningandEnergy
Coreparticipants

Industry:MineralsAdvisoryCouncil
University:TheAustralianNationalUniversity,CurtinUniversityofTechnology,UniversityofAdelaide,
AustralianGovernment:GeoscienceAustralia,CSIROExplorationandMiningandLandandWater.
StateGovernment:SADepartmentofPrimaryIndustriesandResources,NSWDepartmentofPrimaryIndustries.
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Regolithtotherescue

CRCforLandscapeEnvironmentsandMineralExploration
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Leftfromtop:1.DetailofalocalitymapoftheRiverlandarea,SouthAustralia.2.Identifyinghotspotsof
salinitydischargeintotheMurrayRiverusingafloatingelectromagneticpontoontowedbehindadinghy.
3.Airborneelectromagneticconductivity-depthsectionsacrosstheLowerBalonnestudyarea,assembled
toshowgeologicalandhydrologicalfeaturesinthreedimensions.



ResearchersfromtheCRCforCleanPowerfromLignitehavedesignedand
commercialisedarevolutionaryinstrumentthatisincreasingproductivityinthe
miningandmineralprocessingindustries,aswellasassistinginenvironmental
remediation.

Ahigh-technologyAustraliancompany,LaserAnalysisTechnologiesPtyLtd,
hasbeenestablishedtomanufactureandselltheproduct,theLaserPlasma
Spectrolaser.Itisnowmarketingtheinstrumentsworldwide.

TheSpectrolaserisanew,super-powerfultoolforanalysingtheatomicelements
invirtuallyanymaterial,quicklyandcheaply.Itproducesabrightspark—or
plasma—atthesurfaceofthetargetsubstanceandthecompositionofthelight
emittedisanalysedbyauniquespectrometeranddetectionsystem.Everyelement
givesoffacharacteristicspectralemission,enablingyoutotellquicklyandeasily
whatelementscomprisethematerialbeinganalysed.

Theinstrumentwasinitiallydesignedtoperformrapidanalysesofcoalquality,
tohelppowerstationsoperatemoreefficiently.Coalvariesinmoisture,organic
components,andtraceelements.Ifoperatorsunderstandthecompositionof
thecoalbeforeitisfedintoafurnace,theycanadjustcombustionconditionsto
improveburningefficiencyandreducefouling.

TheSpectrolasercanalsobeusedtoanalyseminerals,buildingmaterials,
metalsandalloys,pharmaceuticals,manufacturedproductsandtocarryout
environmentalmonitoring.

Theinstrumentcanbebuiltusingacombinationofoff-the-shelfcomponentsand
proprietaryelectronicsystems.Furthervaluehasbeenaddedinthesmartsoftware
thatoperatesthesystem,andincreatingalibraryofcharacteristicemission
signaturestoautomateelementidentification.

TheSpectrolasercontinuesalongtraditioninAustraliaasadiscoverer,developer
andexporterofprecisionscientificinstrumentation.Thisindustryearnsalmosta
billiondollarsayearfromexports,andunderpinsthequalityofagreatmanyof
ourexportproductsandcommodities.

CRCcategoryMiningandEnergy
Coreparticipants

Industry:AlstomPowerLtd,GHDPtyLtd,HermanResearchPtyLtd,
InternationalPower—Hazelwood,IPMAustraliaLimited,LoyYangPower
ManagementPtyLtd,NRGFlinders,TRUenergyYallournPtyLtd
University:MonashUniversity,UniversityofAdelaide,
SwinburneUniversityofTechnology
AustralianGovernment:CSIRO—DivisionofMinerals
StateGovernment:VICDepartmentofPrimaryIndustries

Spectrolasermakeshistory

CRCforCleanPowerfromLignite
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Left:Thelaserplasmaspectrolasercanrapidlydeterminetheelementalmake-upofmaterials.
Thetechnologyhasbeendevelopedintoacommercialanalyticalinstrumentrange,the
Spectrolaserrange.
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ResearchconductedbytheCRCforAdvancedCompositeStructureswillresult
inlighter,stronger,andmoreeconomicalpassengeraircraftthatarealsomore
comfortableforpassengers.

AcoreparticipantintheCRC,HawkerdeHavilland,willusetheoutcomesofthe
researchinthedesignandmanufactureofthewingtrailingedgecomponents—
flaps,spoilersandailerons—forthenewBoeing787.Thesecomponentsarecrucial
forcontrol,landingandbraking.

Despiteintensecompetitionfromaerospacecompaniesaroundtheworld,Hawker
deHavillandwasabletoleveragetheadvancedcompositestechnologiesdeveloped
bytheCRCtogainaplaceonthisselectlistofdesign-buildsuppliers.

Acompositestructureismadeofseveraldifferentmaterials.The787wingtrailing
edgecomponentswillbemadefromcarbonfibresinepoxyresinusingadvanced
diaphragmformingandliquidmouldingtechnologiesdevelopedbytheCRC.
Thesetechnologiesallowgreaterautomationandreducetheneedforfasteners
suchasboltsandrivets.

Greateruseofcompositesinthe787byBoeinganditsteamwillalsobenefit
passengers.Ascompositesdon’tcorrode,cabinhumiditylevelscanbehigherand
passengersarelesslikelytofeeldehydratedattheendoftheirflight.Composites
alsoallowmorecabinpressurisation.Evidencesuggeststhatthecombinationof
thesefactorsmighthelpovercomedeepveinthrombosisandjetlag.

Thenew787willbeBoeing’sfirstcompletelynewplanein15years.Itwillbe
readyforcommercialflightsin2008.ThankstotheCRCforAdvancedComposite
Structures,efficientnewtechnologytodesignandbuildtheflaps,spoilersand
aileronsisavailabletoHdHrightnow.

CRCcategoryManufacturingTechnology

Coreparticipants
Industry:HawkerdeHavillandAerospacePtyLtd
University:RoyalMelbourneInstituteofTechnology,TheUniversityofSydney,
TheUniversityofNewSouthWales,MonashUniversity

AustralianGovernment:DSTO,CSIRO

Other:CompositesAustraliaInc
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WINNER

Strongerlighteraircraft

CRCforAdvancedCompositeStructures
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Leftfromtop:1.ThenewBoeing787willliftoffin2008withCRC-ACStechnologiescommercialisedby
HawkerdeHavilland.2.SpecialistFiniteElementAnalysistechniquessimulatetheimpactofbirdsonaflap.
3.Adetailofawingtipstructuremadeusingthenewliquidmouldingtechnology.
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Armingforthebattle
againstglobalwarming

AsapartytotheUnitedNationsFrameworkConventiononClimateChange,
AustraliamustsubmitaNationalGreenhouseGasInventoryeachyear.Accurate
nationalinventories,followingguidelinesestablishedbytheUN’sIntergovernmental
PanelonClimateChange(IPCC),areessentialweaponsinthebattletoreduce
emissionsworldwide.Manygovernmentsnowuseemissionstradingsystemstomake
reductionscostefficient,sogettingthefiguresrightiscrucial.

ResearchbytheCRCforGreenhouseAccountingonthefateofcarbonstoredin
woodproductswillgiveAustraliaimmediateadditionalleewayofabout430,000
tonnesofcarbondioxide(CO

2
)equivalent,andislikelytoinfluencethewaythe

IPCCmeasuresemissions.

Workingwithitspartners(StateForestsofNSW,theChemistryCentreinWestern
AustraliaandtheAustralianGreenhouseOffice),andwithwasteauthoritiesand
localgovernmentinSydney,theCRC’sprojectinvolvedexcavationsattwolandfills
torecoverwoodandpaperburiedbetween20and46yearsago.Thecarbonloss
fromthismaterialrangedfrom1.4%to3.5%—muchlowerthantheIPCC’srange
of20%to25%,whichwasbasedonlaboratorytests.Onthe2004inventoryfigures,
thisreducesemissionsestimatesovertimebymorethan2milliontonnesofCO

2


equivalent.

AustraliawillnowbaseitsestimateonthelowerbandoftheIPCC’scurrentrange,
andtheCRCiscollaboratinginternationallyinresearchlikelytoleadtoachangein
theIPCC’sdecayfactors.Theresearchalsohasimplicationsforcarbontrading,as
carbonisstoredinwoodproductsforthelong-termevenafterburialinlandfill.This
knowledgemaysignificantlyincreasethefinancialreturnsfromcarbontradingand
provideagreaterincentiveforplantingtrees.

CRCcategoryEnvironment
Coreparticipants

University:TheAustralianNationalUniversity,TheUniversityof
Melbourne
AustralianGovernment:CSIRO,AustralianGreenhouseOfficeinthe
DepartmentofEnvironmentandHeritage,BureauofRuralScience
StateGovernment:WADepartmentofConservationandLandManagement,
QLDDepartmentofNaturalResources,MinesandEnergy,QLDDepartmentofPrimary
IndustriesandFisheries,VICDepartmentofSustainabilityandEnvironment,ForestsNSW.


CRCforGreenhouseAccounting
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Leftfromtop:1.Biomassweighedontrailer.2.DavidGardnerwithpaperproductsexcavatedafter18yearsin
landfill.3.Woodproductsarrivingatlandfill,NorthCarolina,USA.4.Woodproductsafter46yearsinlandfill.
5.Paperproductsafter20yearsinlandfill.
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Bovinerespiratorydisease(BRD),whichcausespneumoniaincattle,isthesingle
mostcostlydiseaseaffectingbeefcattleinfeedlots,costingtheAustralianindustry
$60millionayear.Untilrecently,theonlytreatmentswereantibioticsandanti-
inflammatorydrugs,bothofwhichcompromisedourreputationforproducing
‘clean,green,residue-free’beef.

TheCRCforCattleandBeefQualityhasnowdeliveredtwonewvaccines
totheAustralianbeeffeedlotindustry,inpartnershipwithpharmaceutical
companies.Thevaccineshavereducedmortalitiesandsickness,improved
productivity,andreducedtheneedforantibiotics.Theseadvancesaretimely:
Australia’sbeeffeedlotsarepackedwithabout850,000headtomeetrecord
domesticandexportdemand.

BRDisacomplexdisease.Cattlestressedbytransporttothefeedlotandby
mixingwithotherstock,thatcarryvariousbacteriaandviruses,endupwith
compromisedlungdefences.ThebacterialpathogenMannheimiahaemolytica
proliferatesinthelung,resultinginthepneumoniaknownasBRD.TheCRC
decidedtopreventBRDbydevelopingtwonewvaccines.

Thefirst,developedwithNSWGovernmentscientists,targetedwidespread
Pestivirusinfection.Pestivirus,whichprobablyenteredAustraliainearlycolonial
times,affectsfertilityandthehealthofcalves,andpredisposescattletoBRD.
Aftersuccessfultrials,CRCscientistssuppliedmasterstocks.Thevaccine,
Pestigard,isnowmarketedinAustraliabyPfizer.

ThesecondvaccineprotectsagainstMannheimiahaemolyticadirectly.TheCRC
fundedworkbyCSIROscientistsattheAustralianAnimalHealthLaboratoryto
developthevaccine.Afterextensivefieldtrials,Intervet(Australia)hassoldmore
thanthree-quartersofamilliondosesintoAustralianfeedlots.

Thedirectresultsofthisworkareincreasedprofitsforcattlebreedersandfeedlot
operators,improvedanimalwelfare,andbeefproductsfreeofantibioticresidues,
sohelpingtokeepAustraliaasthenumberonebeeftraderintheworld.

CRCcategoryAgricultureandRuralBasedManufacturing
Coreparticipants

University:TheUniversityofNewEngland
AustralianGovernment:CSIRO
StateGovernment:NSWDepartmentofPrimaryIndustries,QLDDepartmentofPrimaryIndustriesandFisheries

*NowCRCforBeefGeneticTechnologies

Vaccinesforclean,green,
residue-freeAustralianbeef

Left:BRDcausesbetween50%and90%ofsicknessanddeathinAustralianfeedlotcattleandis
estimatedtocostourcattleindustry$60millionayear.Thenewvaccinesbenefitcattle,breedersand
feedlotoperators,andconsumers.
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CRCforCattleandBeefQuality*
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BoostingAustralia’s
wheatindustry

Triticarte®isanovel,low-costmethodformappinggenestospeedupbreeding
improvementsinwheat.CheapergenemappingwillallowtheAustralianwheat
industrytoboostprofitsbyproducinghigher-valuewheatforspecialistuses,suchas
inthenoodles,breadsorbiscuitsofvariouscuisines.Disease-resistantvarietiesfor
Australianfarmerswillbebroughtintoproductionmorecheaply,quicklyandwidely.

TheCRCforValueAddedWheat(VAWCRC)andDiversityArraysTechnology
(DArT®)PtyLtdformedajointventure,TriticartePtyLtd,in2003.DArT®uses
‘DNAchips’,whicharemicroscopicarraysofDNAfragmentsthatcanbescanned
thousandsatatime.Initially,Triticarte®produced‘libraries’ofwheatandbarley
genessuitableforuseinarrays(afterwheat,barleyisAustralia’slargestexportcrop).
Consultationwithbreedersfollowed,tomakesurethefinalproductmettheir
practicalrequirements.

Wheatbreederssamplepopulationsofplants,lookingfordesirablecharacteristics.At
thesametime,theycanalsocollectDNAandsenditforgenemapping.Usingthe
datareturned,theycanrelatetraitsofinteresttogenestoguidetheirchoiceofplants
forcommercialisation.

BeforeDArT®,genemappingwastooslowandexpensivetobeusedwidely.With
Triticarte®,mappingthatoncetookonepersonfouryearsnowtakestwodays;amap
of500molecularmarkersnowcostsawheatbreederjust$50.Havingbreedersadopt
Triticarte®hasbeenamajortechnologytransferexercise,ledbytheWheatCRC.

OtherpartnersandsponsorsincludetheGrainsResearchandDevelopment
Corporation,Arnott’sBiscuitsandAlliedMills.Arnott’sisalreadyusingvarieties
fromVAWCRC’sresearchprogramtoimproveitsbiscuitproducts,and20%of
Allied’sgristforbiscuitflourisderivedfromVAWCRCwork.

CRCcategoryAgricultureandRuralBasedManufacturing
Coreparticipants

Industry:GrainsResearchandDevelopmentCorporation,
Arnott’sBiscuitsLimited,AlliedMillsAustraliaPtyLtd,C-Qentec
DiagnosticsPtyLtd
University:TheUniversityofSydney
StateGovernment:NSWDepartmentofPrimaryIndustries,WADepartment
ofAgriculture

CRCforValueAddedWheat
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Left:AdoptionoftheTriticarte™processwilladdsubstantialimpetustothewheatindustry’seffortstomove
wheatfrombulkcommoditystatusintomoreprofitable,specialistvalue-addedstreams.
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AsignificantproportionofAustraliandomestictouristsandinboundinternational
visitorsattendbusiness,sportingorculturalevents.Thebusinesseventssector,for
example,isvaluedatover$17billionandemploysaround115,000Australians.

TheCRCforSustainableTourismbeganworkoneventevaluationwithVictoria
Universityin1999,andcompletedsixseparateeconomicimpactstudiesby2001.
TheCRC’sleadindustrypartnerinthisresearch,ArtsVictoria,wasthenkeento
cooperativelydevelopanddistributedado-it-yourselfkitthatwouldhelpevent
organiserstocalculateeconomicbenefitsefficiently.TourismVictoriaandthe
CityofMelbournejoinedtheteamtoprovidegreaterinputfromindustryand
localgovernmentperspectives.Economistsfromgovernmentagenciesinallstates
andterritoriesprovidedfurtherassistanceinmodellingthealgorithmsthatwould
provideanationalstandardforthekit.

In2004thekitwaslaunchundertheproductname‘Encore’.Itisastand-alone
softwareapplicationthatpullstogetherdata,includingsurveyresults,expenditure
andincometoprovideanobjectivereportoneventprofitabilityandsustainability.

Encoreiseasytouse,andincludesaself-containedtemplateandinstructionson
collectingdata.Encoreallowseventorganiserstomeasurethedirecteconomic
contributionofaneventtoastate,regionordistrictanddemonstrateitsimpact
tosponsors.Inaddition,theapplicationgathers,measuresandtracksvisitor
demographicsandfeedback.Datacanbereportedintablesorcharts,and
instantlyinterpretedtorevealthein-scopeexpenditureachievedbytheevent.

Localandstategovernments,communityassociationsandeventbusinesseshave
beenquicktoadoptEncore.Inarecentexample,thelocalgovernmentinMildura
usedEncoretoevaluatethegrowth,economicimpactandmarketingstrategiesof
theMilduraCountryMusicFestival,theJazz,FoodandWineFestival,andtwo
majorairshows.

CRCcategoryEnvironment
Coreparticipants

Industry:AustralianFederationofTravelAgents,QANTAS,TTFAustralia,AustralianTourismExportCouncil
University:GriffithUniversity,TheUniversityofQueensland,SouthernCrossUniversity,UniversityofTasmania,
TheUniversityofNewSouthWales,CharlesDarwinUniversity,MonashUniversity,JamesCookUniversity,CurtinUniversity
ofTechnology,UniversityofCanberra,MurdochUniversity,UniversityofSouthAustralia,EdithCowanUniversity,Universityof
TechnologySydney,VictorianUniversityofTechnology,LaTrobeUniversity,TAFENewSouthWales(NorthSydneyInstitute)
AustralianGovernment:TourismAustralia
StateGovernment:AustralianCapitalTourism,NSWDepartmentofEnvironment&Conservation,NTTourist
Commission,ParksVictoria,SATouristCommission,TourismNSW,TourismQLD,TourismTAS,TourismVIC,TourismWA,
WAConservation&LandManagement
Other:GoldCoastCityCouncil
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ENCOREeventevaluationkit

CRCforSustainableTourism

Left:Encoreisbeingusedtoanalysetheprofitabilityandsustainabilityofawiderangeofbusiness,
culturalandsportingevents.
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Revolutioninmining
MonitoringtechnologydevelopedbyCRCMiningandindustrypartnerP&H
MineProServicesiscapableofliftingmineproductivityforthenation’s$60billion
mineralsandenergysector.

Thebreakthroughtechnologypromisestoreducedamage,downtimeandeconomic
lossbyrevolutionisingtheperformanceoftwooftheindustry’sworkhorses—electric
shovelsandlargehaultrucks.

Electricshoveloperatorsworkinaninformation-poorenvironment.Theyreceive
littlefeedbackontheirperformance.Traditionally,theoperatorsarefinancially
rewardedformaximisingtheamountofmaterialtheycanmoveinashift.Without
goodfeedback,thiscanresultinoverloadingofequipment,causingequipment
failure,highermaintenancecosts,andevenaccidents,allofwhichaffectamine’s
productionrates.

Theshovelmonitorisdesignedtoimprovetheperformanceofbothmachineand
operatorbygivingtheoperatordirect,real-timefeedbackonhowthemachineis
working,andhighlightingareasforimprovement.Theinformationisdisplayedon
easy-to-readgraphictouch-screens.

Thesystemextractsinformationabouthowtheshovelisoperatingbyprocessingdata
fromanumberofchannelsassociatedwiththeelectricaldrivesystem.Usingsmart
mathsdevelopedbytheCRCMiningteam,itworksouttheweightofmaterialin
thebucketaftereachdigpass,andthenwarnstheoperatoriftheyareattemptingto
overloadatruck.

Byprovidingoverallperformanceinformation,theshovelmonitoralsohelpsmining
companiestounderstandmoreabouthowtheirequipmentisoperatingandhowto
getthebestoutofitwhileavoidingbreakdowns.

Off-the-shelfindustry-standardcomponentsprovidethebackboneofthisnew,cost-
effective,robustandhighlyreliablesystem.ItwillbemarketedbyP&HMinePro
Services.

Thisisthefirststepinalong-termresearchplanintendedtoensuretheAustralian
miningindustryremainscompetitivethroughthecontinueddevelopmentof
technologiesthatreduceoperatingcosts.

CRCcategoryMiningandEnergy
Coreparticipants

Industry:AngloCoalAustralia,AngloGoldAshanti,BHPBilliton,
CaterpillarElphinstone,HamersleyIron,KomatsuAustralia,LucasGroup,
P&HMineProServices,PeabodyEnergy,PhelpsDodge,RioTinto.
University:TheUniversityofQueensland,TheUniversityofSydney,
TheUniversityofNewcastle,CurtinUniversityofTechnology.

CRCMining
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Leftfromtop:1.AnthonyReidpointingtotheshovelmonitorsoftware.2.Viewfromtheshovel.
3.VictorChiodiofP&HMineProServicesdrivingtheshovel.
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Morethan50,000hearing-impairedadultsandchildrenworldwidehearbetter,
thankstotheAustralianDesignAward-winningContour™cochlearimplant
electrodearraydevelopedbyCochlearLimitedinpartnershipwiththeCRCfor
CochlearImplantandHearingAidInnovation.

Cochlearimplantsprovide‘hearing’throughanexternally-wornspeechprocessor
thatreceivessoundandtransformsthesesoundsintoelectricsignalsdelivered
throughanelectrodearrayimplantedinthehearingorganorcochlea.

Startingin1999,CRCHEARandCochlearundertookthechallengeofimproving
theinterfacewiththebody’snervoussystembyaddressinglimitationsinelectrode
design.Interdisciplinarystudiesofcochleargeometry,designandcurling
mechanisms,materialsscience,biocompatibility,imagingandsurgicalprocedures
ledtotheContour™andContourAdvance™electrodearrays,designedto
bepositionedclosertotheneuralelementsontheinteriorwallofthecochlea.

Contour™andContourAdvance™arepre-curledtothecochlea’sshapeusing
anovelcompositeofmaterialswithdifferentmemoryandbiocharacteristics.
Aninternalstylet,thatholdsthearraystraight,iswithdrawnusingaspecialised
Advance-Off-Stylet™(AOS)surgicalprocedure,allowingtheContour™to
assumeitsfinalcurledposition.

CRCHEAR’sprojectteamalsohelpeddevelopinstructionalCDsforsurgeons
andprovidedsurgicalconsultantstoenhancemarketacceptance.

TheContour™andContourAdvance™electrodearrayshavenowbeen
implantedinmorepatientsworldwidethananyotherpreviouselectrodedesign,
andAOSisnowacceptedworldwideassurgicalbestpractice.

Byimprovingtheneuralinterfacebetweenimplantandthehumanbody,the
Contour™hasenablednext-generationminiatureear-levelspeechprocessors,
providingimprovedbenefitsforthousandsofchildrenandadults,andhelping
CochlearLtdretainitsworldwidecompetitiveadvantage.

CochlearLtdreportedearningsofover$340millionforfinancialyear2005,and
employsover500staffinSydneyinmanufacturing,marketsupportandresearch.
Australianpublichospitalsandclinicsalsobenefitfromcost-competitiveaccess
totheworld’smostadvancedcochlearimplanttechnology.

CRCcategoryMedicalScienceandTechnology
Coreparticipants

Industry:CochlearLtd
University:TheUniversityofMelbourne
AustralianGovernment:AustralianHearingServices
StateGovernment:TheBionicEarInstitute
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Betterdesignyields
betterhearingworldwide

Abovefromtop:1.Nucleus24
ContourElectrode,theworld’s
most-usedperimodiolararray.
2.Nucleus24ContourAdvance
ElectrodeshowingSoftipdeveloped
byCRCHEARandCochlearLtd.
3.Cross-sectionhighlightingthe
closeproximityoftheContour
Advanceelectrodearraytothe
modiolusofthecochlea,andno
damagetodelicatecochlear
structures.4.CI24RECochlear
implantfittedwiththeContour
Advanceelectrode.

CRCforCochlearImplantandHearing
AidInnovation(CRCHEAR)
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Moreoxygenforhealthyeyes
O2OPTIX,anewcontactlensdevelopedbyVisionCRCandCIBAVision,is
makinginroadsintotheworldwidemarketforlensesandsolutions,whichis
currentlyworthaboutUS$6billionayear.Themarketistippedtomorethan
doublewithinfiveyears,aspeopleinyoungeragegroupsswitchtocontactlenses.

Thefrontoftheeye(thecornea)needsalotofoxygentostayhealthy,soalensmust
allowoxygeninifitistobewornforanylengthoftime.TheFocusNightandDay
extendedwearlens,developedinapreviouscollaborationbetweenCIBAVisionand
VisionCRC’spredecessor,theCRCforEyeResearchandTechnology,broughtto
marketasoftlensthatcanbeworncontinuouslyfor30daysandnights.Thecostof
production,however,limitedmarketpenetrationintothelargedailywearsegment
whereresearchshowedthatover80%ofAustralia’scontactlenswearerscontinued
touseolder,lessoxygenpermeable,lenses.

VisionCRCandCIBAVisionwenttoworktolowertheproductioncostsofthe
lensmaterial,LotrafilconA,whilemaintaininghighpermeabilityandmakingiteven
softer.Theresult,LotrafilconB,transmitsuptofivetimesasmuchoxygenasthe
traditionalsoftlensesusedbymostoftheworld’s100millionwearers.Anditsprice
putsitwithinreachfordailywearers,ensuringthattheireyesstayhealthier.Using
thenewmaterial,CIBAVisionproducedtheO2OPTIXlens,launchedinthe
UnitedStatesinSeptember2004andinAustraliainFebruary2005.Salesso
farhavebeenexcellent.

VisionCRC’scontributiontotheprojectincludedexpertiseinocularphysiology,
materialdevelopmentandlensdesign,aswellasclinicaltestingtorapidlyand
accuratelyevaluateprototypesandminimisethetimetomarket.TheCRC
receivesa3%royaltystream,whichitwillusetofundfurtherresearch.

CRCcategoryMedicalscienceandtechnology
Coreparticipants

Industry:InstituteforEyeResearch(Australia)
University:CentreforEyeResearch(Australia)
Other:InternationalCentreforEyecareEducation(Australia),
LVPrasadEyeInstitute(India)

TheVisionCRC
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Left:ThenewcontactlensistheproductofmultidisciplinaryCRCresearchanddevelopment,anda
breakthroughinprovidingthehighlevelsofoxygenneededforhealthyeyesinanaffordable,daily
wearlens.



AustralianCottonCRCresearchershavedevelopedanewpestmanagementtool
thatwillreduceinsecticideuseandensurethesustainabilityofthecottonindustry.

Magnet®,theproductofan8-yearproject,isbasedonhighlyinnovativetechnology
thatuseschemicalswhichcankillinsectsbyluringthemtoadepositofinsecticide.
Lessthan2%ofafieldneedstobetreatedwithinsecticidewhenMagnet®isused.
Itisappliedwithequipmentsimilartothatalreadyusedbyfarmers.

Worldwide,majorlossesarecausedbylarvaeofHelicoverpamothsincottoncrops.
Thepestalsoaffectothercrops,causinglossesthroughreducedyieldsandcostsof
controlinexcessof$US2billionannually.Australianlossesareestimatedatover
$A300millionannually.

Insectcontrolrepresentsabout35percentofgrowers’variablecosts.Magnet®isnot
onlysignificantlycheaperthannewselectiveinsecticides,italsoavoidsthemajor
problemsofhumanhealthandenvironmentalcontaminationassociatedwithbroad-
spectruminsecticidesdirectedagainstHelicoverpa.Suchproblems,andtheability
ofHelicoverpatodevelopresistancetoinsecticides,haveevenresultedinthecollapse
ofcottonindustriesinpartsoftheworld.Magnet®willbeasignificantcomponent
ofthesolutionthatavoidssuchafateforAustralia’sfifthlargestagriculturalindustry,
withexportsofaround$1.5billion.

Magnet®meetsaneedfortechnologiesthatcanbedevelopedbyAustralian
companieswiththeinterestsofAustralianagricultureatheart,butwiththepotential
forexportmarkets.Itisbeingcommercialisedbyregionally-basedcompany,Ag
BiotechAustraliaPtyLtd.AgBiotechis50percentownedbygrainandcotton
farmers,and50percentbyscientistsdedicatedtofindingnewsolutionsforpest
managementinAustralianagriculture.

KeyaspectsofMagnet®havebeenpatentedandpatentapplicationsarenowinthe
nationalphaseinAustralia,theUSA,Europe,BrazilandIndia.

CRCcategoryAgricultureandRuralBasedManufacturing
Coreparticipants

Industry:CottonResearchandDevelopmentCorporation,CottonSeed
DistributorsLtd,WesternAgriculturalIndustries,QueenslandCottonCorpLtd
University:TheUniversityofNewEngland,TheUniversityofSydney
AustralianGovernment:CSIRO
StateGovernment:NSWDepartmentofPrimaryIndustries,
QLDDepartmentofPrimaryIndustriesandFisheries,WADepartmentof
Agriculture,NTDepartmentofBusinessIndustryandResourceDevelopment

*NowCottonCatchmentCommunitiesCRC

WINNER

Magnet®—anewtoolfor
pestmanagement

AustralianCottonCRC*
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Leftfromtop:1.AHelicoverpaarmigeramothfeedingonMagnet®(theblueliquid)onacottonleaf.Asmalldose
ofinsecticideintheMagnet®soonkillsthemoth.2.AnaerialviewofthefarminglandscapeoftheDarlingDowns,
whereextensivefieldtrialsofMagnet®havebeenconducted.ManydifferenthostcropsforHelicoverpaare
plantedinlargefields,andmothscanmoveextensivelybetweenthesefields.3.Alarva(caterpillar)ofHelicoverpa
armigera.4.SuctionsamplingoncottontodeterminetheimpactofMagnet®.5.Thescientistsmostcloselyinvolved
withthedevelopmentofMagnet®—DrAliceDelSocorroandAssociateProfessorPeterGregg,fromtheUniversity
ofNewEngland— inacropofcottonwithsomeofthefirstbatchesofMagnet®tocomefromtheproductionline
ofAgBiotechAustraliaPty.Ltd.
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Sharkshelpdiagnosedisease
WobbegongandothersharksmayonedaysaveAustralianlivesandreducesuffering.

Asevolutionarysurvivors,sharkshavesomeoftheoldestadaptiveimmunesystems
innature.TheCooperativeResearchCentreforDiagnosticshasdevelopedaunique
‘library’oftheantibodiesproducedbysharkimmunesystems,foruseindetecting
anddiagnosingawiderangeofhumandiseasesandpoisons.

Inthepast,diagnostictestshavereliedonantibodiesderivedmainlyfrommice.
TheCRChasestablishedthatsharkshaveauniqueclassofantibodies—knownas
IgNARs(forImmunoglobulinNewAntigenReceptor)—thatareidealfordisease
diagnosis.Researchershavedeterminedthestructureoftheseantibodiesandcannow
producethementirelyinthelaboratory,tocreatehighlystablenewreagents.

Antibodiescanbeselectedtodetectaverywiderangeoftargets,includingchemical
pollutants,toxinsandpathogens.Thesesharkantibodiesmayplayaroleasthefront-
endreagentsfordetectingtoxins,pathogens,andpotentialbiologicalwarfareagents.

IgNARsareextremelystableandresistanttoharshtreatments,suchashigh
temperatureandchemicaltreatments,whichdenatureotherantibodies.Thismakes
themidealforpracticaluseinthefield.Theycanbeusedinportablediagnostic
orbio-assaydevicesinunforgivingsurroundingssuchasdesertsortropical
environments.

Scientistshavebeenawareforalongtimethatsharkshaveanunusualandhighly
effectiveimmunesystem.Understandinghowitevolvedenablesustoknowhow
naturesolvedtheproblemoffightingoffinfectiousdiseases.Thisknowledgecanbe
appliedinthesmartdesignofthenextgenerationofdiagnosticsandtherapeutics.

TheCRChasdevelopedlibrariesofmillionsofdifferentantibodies,selectedtotarget
specificdisease-causingmicrobesorpoisons.Ithasappliedforinternationalpatents
fortheshark-baseddiagnosticreagents.Theprovisionalpatentapplicationwasfiled
on2June2004anditwenttoPCTphaseon2June2005.

CRCcategoryMedicalscienceandtechnology
Coreparticipants

Industry:QueenslandMedicalLaboratory
University:LaTrobeUniversity,QueenslandUniversityofTechnology
AustralianGovernment:CSIROMolecular&HealthTechnologies
Other:ChildHealthResearchInstituteInc

CRCforDiagnostics
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Leftfromtop:1.SpottedWobbegongsharkoffthecoastofNSW(Photo:DrRobHarcourt).
2.Wobbegongsandothersharkshavesomeoftheoldestadaptiveimmunesystemsinnature.
3.Researchersextractedsmallbloodsamplesfromsharksandtransferredthesamplestothelaboratory.
4.Thecomplexstructureofasharkantibody.
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TheAustralianInstituteofSportisthetestinggroundforswimmingmetrics
sensorsdevelopedbytheCRCforMicroTechnologyinpartnershipwithGriffith
andSwinburneuniversitiesandiWRX,anengineeringenterprise.Australia’s
eliteswimmersarealreadybenefitingintherun-uptothe2006Commonwealth
Gamesandthe2008Olympics.

Totaketheguessworkoutoftraining,coachesandswimmersneedtoknowstroke
rates,lapcounts,splittimes,turntimes,strokesymmetryandbodyrotation.
Withoutwearablesensors,eachswimmerwouldneedadedicatedobserver,who
couldonlyrecordasubsetoftheseparameters.Althoughafewothersports,such
ascyclinghavelonghadaccesstosomeelectronicperformancemeasurement
tools,creatingadeviceforunobtrusiveuseinthewaterhasbeenahardtask.

TheCRChasnowreleasedthefourthgenerationmodelofTraqua,whichrecords
datafrommicro-machined,high-precisioninertialsensors.Swimmerswearthe
deviceinthebackoftheirbathingsuits.Aftertraining,thedatacanbeuploaded
toapersonalcomputer,wheresophisticatedsoftwaredoestheanalysis.Training
regimescanthenbemorecloselytailoredforoptimalperformance.

FutureversionsofTraquawillshrinkinsizebutgrowincapability,asthesoftware
isdevelopedtorevealmorenuancedinformation,suchasstrokeanalysis.

Traquawillalsofindapplicationsinothersports.Thedevicehasalreadybeen
usedinsnowsports,suchassnowboardingandmogulskiing,togiveprecise
informationaboutairtimeduringjumpingandturns.

Otherpossiblenon-sportapplicationsincluderemotehealthmonitoringin
situationssuchasfallmonitoringandobesityremediation,eachwithcustomised
software.

Traquahasattractedconsiderableinterestfromtheventurecapitalcommunity
aswellasinternationalsportingproductsmanufacturers.Themarketforthis
technologyisconservativelyestimatedat$40millionperyear,andacommercial
launchofconsumerproductversionsislikely.

CRCcategoryManufacturingTechnology
Coreparticipants

Industry:AlcatelAustraliaLtd,Bioproperties(Australia)PtyLtd,RobertBoschAustraliaPtyLtd,
CochlearLtd,MotorolaAustraliaPtyLimited,CookAustralia;MNTInnovationsPtyLtd.
University:GriffithUniversity,RoyalMelbourneInstituteofTechnology,SwinburneUniversityofTechnology
AustralianGovernment:CSIROManufacturingandInfrastructureTechnology,DefenceMaterialOrganisation;
AustralianSportsCommission.
StateGovernment:QLDDepartmentofStateDevelopment,VICDepartmentofInnovation,IndustryandRegional
Development.
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Traqua—
swimmingcomputertechnology

CRCforMicroTechnology

Left:TheTraquatechnologyispackagedinaminiatureunobtrusiveproductthatswimmers
wearinthebacksoftheirbathingsuits.
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H Newideasareaspreciousasgold.Ironically,explorersneednewideastofind
thenextgenerationofgolddepositsinAustralia.Researchersatthepredictive
mineraldiscoveryCRCbuiltalarge-scalethree-dimensional(3-d)geological
modelofoneofAustralia’srichestareas,theEasternGoldfieldsoftheYilgarn
Craton,tohelpexplorersdojustthat—totakeanewlookatoldrocksto
stimulatenewideasabouttheformationofgolddepositsandwhatfactors
influencetheirlocation.

Theinnovative3-dgeologicalmappingtechniquesdevelopedbythepmd*CRC
allowexplorerstoviewandinterrogateverylarge,complexdatasetssimultaneously
innewandfarmoreeffectiveways.Itallowsthemtoembarkonavirtualjourney
intotheearthandlookatgeologicalelementsfromadifferentperspective.

Suchanambitiousprojectcouldnotsucceedwithoutsignificantcollaborationand
cooperation.Thewillingnessofindustryandgovernmentsponsorstocontribute
confidentialdataandknowledgewasasignificantfactorinthesuccessalongwith
theexpertiseprovidedbyresearchersattheCentre’scorepartners,TheUniversity
ofWesternAustraliaandGeoscienceAustralia.

The3-dgeologicalmodelisanimportantstepforwardthatwillleadtonew
predictivemodelsformoreeffectiveexplorationanddiscoveryinthefuture.

Whyisthisimportant?Goldisafoundationofoureconomy—amajor
contributortoeconomicdevelopmentandsustainability,especiallyinremote
andregionalareas—butalackofnewdiscoveriesmeansgoldreservesarebeing
depleted.Providingexplorerswiththetypeofinformationcontainedinthe3-d
modelhelpsAustraliaattractalargershareofglobalexplorationexpenditureas
afirststeptowardssuccessfuldiscoveryofnewgolddeposits.Lastfinancialyear,
goldwasAustralia’ssecondlargestexportcommodity,earninganestimated
$5.5billion.Thelong-termeconomicgrowthandsustainabilityoftheindustryis
dependentonrigorous,scientifically-basedandsuccessfulexploration.

CRCcategoryMiningandEnergy
Coreparticipants

Industry:AMIRAInternationalLtd
University:MonashUniversity,TheUniversityofMelbourne,
JamesCookUniversity,UniversityofWesternAustralia
AustralianGovernment:CSIROEM,GeoscienceAustralia

Anewlookatoldrocks

CRCforPredictiveMineralDiscovery

Left:Newviewsofoldrocksincludeimages(2&4)oftheKalgoorlie–Kambaldaareaofthe3Dmapshowing
golddeposits(yellowspheres)andsurfacefaulttraces(redlines),and(3)a3-Dgeologicalmodel.



ThenorthAustralianextensivecattlegrazingindustryisunderpressureontwo
fronts:tomakeaprofitinanincreasinglycompetitiveinternationalbeefmarket,
andtoprotectbiodiversityacrossthetropicalsavannas.Untilnow,graziersand
conservationistshavebeensuspiciousofoneanother,buttheCRCforTropical
SavannasManagementhashelpedtobringthemtogetherinwhatmaybetheworld’s
largestgrazing–biodiversitytrial.

The‘PigeonHoleProject’,initiatedbyHeytesburyBeefandMeat&Livestock
Australia,istestingthepropositionthatprofitablegrazingoperationscanalsoprotect
biodiversity.MostprotectedconservationareasinnorthAustraliaareseparatedby
extensivecommercialpastoralholdings,somanyspecies’fatesmightultimately
dependongrazingpracticesthatprotectbiodiversity.

Previousacceptedgrazingpracticehasbeentoaddwateringpointstospreadstock
acrossthelandscape,lighteninggrazingpressurebydispersingit.Naturally,this
reducesareaswithnoorlittlestock,andresearchershavesuspectedthatthepractice
resultsinreducedbiodiversity.ThePigeonHoleProjectteststhishypothesis.The
projectappliesdifferinggrazingregimestoanumberofpaddocksmanysquare
kilometresinsize,andsamplesbiodiversityatvarioussiteswithinthepaddocks.
Establishingtheexperimenthasrequiredconsiderableinvestmentandtheinputof
theVictoriaRiverDistrictConservationAssociationandthelocalLandcaregroup.

Objectivelydemonstratingthesustainabilityofbothgrazingandbiodiversitywill
allowforthedevelopmentofenvironmentalmanagementsystemsorotherformsof
environmentalaccreditation,bringingmarketingadvantagestothegrazingindustry.

TheTropicalSavannasCRCisuniquelyplacedtocollaboratewithitspartners.
Overmanyyears,thecentrehasfundedprojectsthatbroughttogetherpastoralists
andresearchersfromNorthernTerritory,QueenslandandWesternAustralian
governmentagencies.

CRCcategoryEnvironment
Coreparticipants

Industry:MeatandLivestockAustralia
University:CharlesDarwinUniversity,JamesCookUniversity,
TheUniversityofQueensland
AustralianGovernment:CSIRONTDirectorofNationalParks
StateGovernment:WADepartmentofConservationandLand
Management,WADepartmentofAgriculture,NorthAustralianIndigenous
LandandSeaManagementAlliance,NorthernTerritoryofAustralia,
theStateofQueensland

Factoringbiodiversityconservation
intopastoralmanagement

CRCforTropicalSavannasManagement
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Leftfromtop:1.DrAlaricFisher,aprojectleaderwiththeTropicalSavannasCRC,checksapitfalltrapwithsome
younggraziers.Alaric’sprojecthasmadegreatprogressinbreakingdownbarriersbetweenbiodiversityresearchers
andpastoralists.2.Oneofthe(smallest)conservationareaswithinthePigeonHoleproject.Establishmentofthese
areasrepresentedasubstantialadditionalinvestmentinmaterialandlabourbythepastoralindustryparticipants,
andwassupportbythelocalLandcaregroup.3.AdiagramshowingpartofthePigeonHolegrazingtrial,where
differentgrazingtreatmentsareappliedineachpaddockwithacentralwateringpoint.‘Conservationareas’of
fourdifferentsizes(red,yellow,brightgreendarkgreen)areembeddedinthegrazingtrial.Aswellas
examiningtheimportanceofhavingareaswithnograzing,changesinbiodiversity
arealsomonitoredineachgrazingtreatment.
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Skilledworkersforthe
mineralindustry

Aninnovativenetworkofresearchers,industryandhighschoolscienceteachersishelping
toaddressaproblemthatthreatensthefutureofthemineralsprocessingindustry,worth
$32billionperyeartotheAustralianeconomy.

InthemidstofaChina-ledboomindemandformetal,theAustralianmineralsindustry
facesamajorshortageofprofessionalstaff,anageingworkforceandfallingnumbersof
youngpeoplechoosingacareerintheindustry.TheproblemisnotAustralia’salone;itisa
worldwidedilemma.

Fewerandfewerschoolstudentsareelectingtostudyresources-relateddisciplinessuch
asextractivemetallurgy,engineering,earthsciencesandminingatuniversity.Declining
tertiaryenrolmentsnotonlymeansfeweremployeesfortheindustrybutalsofewerstudents
interestedinresearchcareers.Thisinturnjeopardisestheresearchandtechnology
developmentneededtokeepthemineralsindustryinternationallycompetitive.

TheAJParkerCRCforHydrometallurgyiscontributingtothenationalefforttoattract
moreyoungpeopletotheindustrybyusingauniqueeducationprogramthatlinks
universityeducators,researchers,miningcompanies,industryorganisationsandscience
teachers.Theprogramisdesignedtoattractfutureemployeestotheindustry,fromschool
topostgraduatelevel.

Featuresoftheprogramincludeprofessionalenrichmentcoursesforpostgraduatestudents,a
summerjobsprogramforundergraduatestudents,professionaldevelopmentandnetworking
opportunitiesforsecondaryscienceteachers,andactivitiesforhighschoolstudents.

Throughtheprogramanever-increasingnumberofyoungpeoplehaverealisedthat
asteadysupplyofmetalsdependsuponadvancedscienceandtechnology,notjust
explosivesandexcavation.

Theprogramhaswonwidesupportfromthemineralsindustry,teachersandstudents
atalllevels.Onemeasureofitssuccessistheincreasingnumberofundergraduateand
postgraduateenrolmentsinextractivemetallurgyandotherresources-relatedcourses.Over
time,theprogramwillhelptogeneratemanyofthemetallurgists,miningengineersand
otherskilledworkersneededtoensurethefuturesuccessofAustralia’smineralsindustry.

CRCcategoryMiningandEnergy
Coreparticipants

Industry:AlcanInternationalLtd,AlcoaWorldAluminaAustralia,
AMIRAInternationalLtd,AngloGoldAshantiLtd,BHPBilliton
InnovationPtyLtd,BillitonAluminiumAustraliaPtyLtd,ComalcoLtd,
NewmontAustraliaLtd,QueenslandAluminaLtd,RioTintoResearchandTechnology
Development,WMCResourcesLtd,ZinifexLtd.
University:CurtinUniversityofTechnology,MurdochUniversity,TheUniversityof
Queensland
AustralianGovernment:CSIRO
StateGovernment:WADepartmentofIndustryandResources

*NowtheParkerCRCforIntegratedHydrometallurgySolutions

AJParkerCRCforHydrometallurgy*
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Leftfromtop:1.HighschoolscienceteachersatAngloGoldAshanti’sSunriseDamgoldmineinWA.
2.30postgraduatestudentsfrom6miningandenergyCRCsvisitHlsmeltironplantduringthe
5-dayStudent–Industry–CRCSymposium.3.Teachingteachersaboutextractivemetallurgy:
makingatiningotand4.goldplatingachemist’sspatulatoshowstudents.



Trainingresearchmanagers
PhDgraduatesofAustralianuniversitieshavemanytalents,buttheyrarelyinclude
thehighlyemployableskillsofmeetingtimelines,managingstaff,andunderstanding
themanagementandcommercialisationofintellectualproperty.

ResearchbytheGrainFoodsCRCfoundthatitsindustrypartnersweredissatisfied
withthegraduates’broadermanagementskills,andhighlightedtheneedforPhD
studentstogaintheseskillswhilestillcandidates.However,thestudentsthemselves
werereluctanttotakethenecessarytimeoutoftheirresearchunlesstheyreceived
formalrecognitionforthework.

TheCRC’ssolutionwasanewGraduateCertificateinManagementdesignedfor
researchers,theonlyaccreditedprogramofitskindinAustralia.Designedwithmajor
inputfromCRCSugarIndustryInnovationthroughBiotechnology,theprogramis
runbyexternaldeliverythroughNSW’sSouthernCrossUniversity.Itissupported
byfiveCRCs.

Thequalityoftheprogram,theneedforit,andthebenefitstotheCRCstaking
partinit,weredemonstratedbytheswiftresponsetoitslaunchinDecember2004.
ByJanuary2005therewere50enrolments.Whilethecoursefocusesonprofessional
developmentforCRCPhDstudents,ithasalsoprovedverypopularwithboth
CRCindustrypartnersandnon-partners.TwonewCRCshavemadethegraduate
certificatecompulsoryforalltheirPhDstudents.

AlthoughSouthernCrossUniversityhadlongbeenawareoftheneedforsucha
program,itlackedtheresourcestomountoneuntiltheCRCsbecameinvolved.The
programcanbeextendedtoaGraduateDiploma,andplansareafoottomakethe
GraduateCertificateavailabletoallPhDstudentsthroughoutAustralia.Thosewho
completetheGraduateCertificatereceivecreditsforfurtherpostgraduatestudyat
SouthernCrossUniversity.

Graduatesoftheprogramcanlookforwardtoadvancedcareeroptions.Inturn,
CRCsandtheirindustrypartnersarealreadyreapingthebenefitsofemploying
PhDgraduateswithadvancedskillsinthemanagementofresearch.

CRCcategoryAgricultureandRuralBasedManufacturing
Coreparticipants

Industry:Danisco,GeorgeWestonFoodsLtd
University:SouthernCrossUniversity
Other:BRIAustraliaLtd,CouncilofGrainGrowerOrganisationsLtd,
ExportGrainsCentreLtd,GrainsResearchDevelopmentCorporation,Puragrain

CRCforInnovativeGrainFoods
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Left:TheGraduateCertificateinManagementisprovingpopularwithlargenumbersof
PhDstudents,CRCs,theirindustrypartners,andothers.



GenEdforschools
Australia’sdairyindustryisbigbusiness—itisthethird-largestruralindustryin
Australia,withatotalvalueof$8.5billion,accountingfor17%ofworldwidedairy
productexports,andemployingaround40,000people.Australiaistheworld’sthird
largestdairyexporter.

ThenewgenetechnologiesoffertheAustraliandairyindustrymanyopportunitiesto
remaininternationallycompetitivethroughimprovementsinherdproductivityand
creationofnewhigh-valuedairyproductsfortheglobalmarket.Thesetechnologies
rangefromimprovementstoconventionalbreeding(e.ggeneticfingerprinting),to
newgenetictechnologiessuchasgeneticmodificationandcloning.

Thepotentialimpactofdifferentaspectsofbiotechnologyonagriculturehas
generatedconsiderablecommunityinterest,andinthecaseofgeneticmodification
(GM),somecontroversy.Thesubjecthasinfiltratedschoolcurriculabeyondscience
intoareassuchasbusinessstudies,geographyandphilosophy.Tocreatebetter
understandingofbiotechnologyandhowitmightimpactonthedairyindustry,the
CRCforInnovativeDairyProductsidentifiedaneedforsound,easilyaccessible
informationforusebyteachers,students,farmersandthegeneralcommunity.

EnterGenEdWebforSchools,aninnovativeweb-basedresourcecreatedbytheCRC
tohelpstudentsandotherstolearnaboutbiotechnology,andtherelatedbenefits
andissues.ItusessomeaspectsoftheCRC’spastandpresentresearchforthedairy
industryasworkingexamples.Itencouragesuserstocanvastherangeofopinionson
thenewtechnologiesandtodeveloptheirownpointofview

GenEdisrelevantinschoolsacrosscurriculabysubjectandstate.GenEdWeb,
designedforsecondarystudents,wentliveinSeptember2004.Theactivity-based
primaryGenEdproject,developedbyprimaryteachersworkingwiththeCRC’s
educationteam,wasuploadedin2005.

CreatingGenEdhasbeenaunifyingexercisefortheCRC’ssixpartnerinstitutions.
Already,GenEdisprovingofconsiderableusetothegeneralpublic,including
farmers,andundergraduatestudents,bothinAustraliaandoverseas.

VisitGenEdWebat<http://www.dairycrc.com>.

CRCcategoryAgricultureandRuralBasedManufacturing

Coreparticipants
Industry:AustralianDairyFarmersLtd,DairyAustralia,Genetics
AustraliaCo-operativeLtd,ProBioInc,TaturaMilkIndustriesLtd
University:MonashUniversity,TheUniversityofSydney

AustralianGovernment:CSIRO
Other:GarvanInstituteofMedicalResearch

CRCforInnovativeDairyProducts
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Fromtop:1.Australia’sdairyindustryisbigbusiness.2.ThedairyindustryprovidesthecontextforGenEd.Kylie
Cane,DairyCRC’sfirstPhDgraduate.3.VanessaHall,oneofDairyCRC’sfirstcompletingPhDstudentsanda
GenEdwriter.4.GenEdtargetsYears5and6students,andincludesaprimaryproject.
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Industryplacementprogram
Chronicinflammatorydiseases(CIDs)affectmillionsofpeopleacrosstheworld,
leadingtountoldsuffering,economiclossandprematuredeath.CIDsinclude
rheumatoidarthritis,osteoarthritis,inflammatorylungandboweldisease,
atherosclerosisandpsoriasis.

CIDsareasubstantialsocialandeconomicburdenfortheAustraliancommunity.
Arthritisaloneafflicts3.4millionAustraliansandin2004,costthenationmore
than$19billion.

Despitetheprevalenceofthesehighlydebilitatingdiseases,andintensiveglobal
research,therehavebeenrelativelyfewinnovativebreakthroughsintotheircause,
treatmentorcure.

TheCRCforChronicInflammatoryDiseasesisworkingwithitstwocommercial
partners—AstraZeneca,theworld’sfourth-largestpharmaceuticalcompany,and
Zimmer,theworldleaderinorthopaedics—tofindnoveltreatmentsforthese
diseases.

However,discoveringanddevelopingdrugsisalongandriskyventure,takingan
averageof12to15years.Theextremelycompetitiveandexpensiveprocessinvolves
multiplestagesofresearchanddevelopment,withhighratesofattritionateachstage.

Tointroduceitsstaffandstudentstothecommercialrisksandrealitiesinherentin
thebusinessoffindingnewdrugs,theCRChasestablishedanindustryplacement
program.Successfulapplicantsspenduptothreemonthsatpartnerresearchcentres
intheUnitedKingdom,SwedenortheUnitedStates.

Withgreaterscientificfreedom,theCRCparticipantsareabletosharenewideasand
innovativeapproachestothediscoveryofnoveltreatmentsforCIDs.

Inturn,withtheindustryexperience,CRCparticipantsreturnwithamorestrategic
viewpointthatallowsthemtofocusonresultsthatwillbringrealbenefitsto,andnew
treatmentsfor,inflammatorydiseasesufferers.

Thesharingofknowledgethroughthepersonalrelationshipsthatdevelopinthe
industryplacementprogramgreatlyfacilitatestheabilityoftheCRC’sresearchers
tofindnoveltreatmentsfordiseasesthatimposesubstantialsocialandeconomic
burdensonAustralia.

CRCcategoryMedicalScienceandTechnology
Coreparticipants

Industry:AstraZenecaAustraliaPtyLtd
University:TheUniversityofMelbourne,TheUniversityofQueensland,
MonashUniversity

CRCforChronicInflammatoryDiseases
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Left:Sharingknowledgeandbuildingrelationshipshelpsprogramparticipantsin
theirsearchfornoveltreatmentsforchronicinflammatorydiseases.



Learntoassessriver
health—online

Innovativeonlinetrainingpackagesareprovidingreadily-usabletechnology-transfer
forCRCresearchproducts.

AUSRIVASOnline,anditsoffshootWatercoursesOnline,aregivingwatermanagers
flexibleandconvenientaccesstoknowledgegeneratedbyresearchintheCRC
forFreshwaterEcologyandbeyond—aworldfirstforthiskindoftraining.The
packagesconsistofinteractivetheorymodulesthatareavailableentirelyonlineand
canbetakenattheuser’sownpace.Theyareoftencombinedwithshortface-to-face
modulestoteachpracticalskillswherenecessary.Participantsmaytakeanyorallof
themodules,dependingontheirneeds.

AUSRIVAS—theAustralianRiverAssessmentSystem—comprisesnationally
standardisedsamplingprotocols,predictionmodelsandsoftware.Itwasdeveloped
undertheNationalRiverHealthProgrambytheCRCforFreshwaterEcologyforthe
FederalGovernmentin1994inresponsetogrowingconcernaboutthewaterquality
inAustralia’srivers.TheAUSRIVASOnlinetrainingpackageprepareswateragency
personnelAustralia-wideforaccreditationasAUSRIVASpractitionersfortheirown
statesorterritories.

TheCRCforFreshwaterEcologyhasmadeasubstantialinvestmentinAUSRIVAS
modelsandprotocolsfortheanalysisandreportingofriverhealth.Thesearenow
usedbystateandterritorywateragenciesandothersasafast,cost-effectivewayof
assessingthehealthofrivers.Theaccuracyandprecisionoftheseassessmentsrelies
ontheabilityoffieldandlaboratorystafftoperformtoasatisfactorylevel.

AUSRIVASOnlineandWatercoursesOnlinearetheCRC’sresponsetoanidentified
needforflexibleandefficienttraininginriverassessment,aswellasinnatural
resourcesmanagementandecologicaleducation.

TheCRC’sstateandterritorygovernmentpartneragencieswereamongthose
involvedinidentifyingtrainingneedsanddevisingtrainingandaccreditationcriteria.
Thepackagesthemselvesweredeveloped,andaredeliveredviatheUniversityof
Canberra,withfundingfromtheNaturalHeritageTrust.Theywillcontinuetobe
offeredthroughtheeWaterCRC.

CRCcategoryEnvironment
Coreparticipants

Industry:MelbourneWater,Goulburn-MurrayWater,LowerMurray
UrbanandRuralWaterAuthority,ACTEWCorporationLtd
University:UniversityofCanberra,MonashUniversity,GriffithUniversity,
LaTrobeUniversity,TheUniversityofAdelaide
AustralianGovernment:Murray-DarlingBasinCommission,CSIROLandandWater
StateGovernment:QLDDepartmentofNaturalResourcesandMines,VICDepartmentof
SustainabilityandEnvironment,NSWDepartmentofInfrastructurePlanningandNaturalResources,
EnvironmentACT,EnvironmentProtectionAuthority(VIC),SydneyCatchmentAuthority,NSW
DepartmentofEnvironmentandConservation,SADepartmentofWater,LandandBiodiversity
Conservation

*NoweWaterCRC

CRCforFreshwaterEcology*
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Leftfromtop:1.CollectingmacroinvertebratesusingstandardisedAUSRIVASsamplingmethods(Photo:Andrew
Tatnell).2.Accurateassessmentsrelyontheabilityoffieldandlaboratorystaff(Photo:AndrewTatnell).
3.Avarietyofmacroinvertebrates(theseareinsectlarvae)foundina‘healthy’river(Photo:FrankCoffa).
4.TheWatercourseshomepage<http://freshwater.canberra.edu.au/WatercoursesOnline.nsf>
(Artwork:BullseyeGraphics).5.Courseparticipantslearnonline,attheirowncomputer.



ParasiticwormscostAustralia’ssheepgraziershundredsofmillionsofdollarsevery
year.Farmersfighttheparasiteswithdrenches,butthewormsfightbackbyevolving
resistance.Thenextgenerationofsuper-effectiveagentsmightbefiveyearsaway,so
wehavetouseexistingdrencheswithprecisiontogetthemaximumeffect.

Untilnow,farmershavehadtorelyonfragmentedandscatteredsourcesof
information.Afterfiftyyearsoffieldtestsandlocalexperiments,no-onehadpulled
alltheinformationtogetherinaformthatworkinggrazierscoulduse.Choosing
therightdrench,therighttimeandtherightschedulefordosingremainedwork
forspecialists.

TheAustralianSheepIndustryCRCmusteredtheexpertsfromstateagricultural
departments(allCRCmembers)andfromAustralia’sleadingstockandstation
agentsandagriculturalchemicalsuppliers.Drawingonanationalnetworkof
scientistsandotherconsultants,theCRCdevelopedWormBoss,aCD–website
combinationthatorganisesthedataandallowsthefarmertogenerateatailored
report.Thewebsite<http://www.wormboss.com.au/>canbeupdatedtokeepthe
productuptodate,butnotallareasorallfarmershavebroadbandinternetaccess,
sotheCDwasessential.

Usersdon’tevenneedtotypeininformation—everypossiblechoiceiscoveredin
drop-downmenus.Selectthestate,region,classofsheep,levelofwormburden,
drenchresistancestatusandtheclimateoutlook,andthe‘Asktheboss’interactive
featureofWormBossproducesnotonlyarecommendedplan,butalternatives.
Sometimesitwouldbeamistaketodrench,soWormBossflagsunexpected
observationsanddirectstheusertoexpertadvice.

Australia’sdrenchmerchandisersareonboard,andarealsodistributingtheproduct.
Ifasheepgrazierlacksacomputer,thelocalagentcanentertheinformationand
generateaplanofactionsuitableforanyregionandanytypeofsheep.

CRCcategoryAgricultureandRuralBasedManufacturing
Coreparticipants

Industry:AustralianMeatProcessorCorporationPtyLtd
University:TheUniversityofNewEngland
AustralianGovernment:CSIRO
StateGovernment:WADepartmentofAgriculture,NSWDepartmentof
PrimaryIndustries,QLDDepartmentofPrimaryIndustriesandFisheries
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WormBossCDandwebsite

AustralianSheepIndustryCRC
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Left:WormBossisdesignedtohelpAustraliansheepfarmersselectthebestwormmanagementoptions
fortheirsituation.TheproductisavailablebothasawebsiteandaCD.
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Fewareasareassensitivetopoorfarmingpracticesasthecoastalzone,where
catchmentrun-offmeetsthesea,andnootherAustraliancoastisasdelicateas
Queensland’s.

Intheirquesttomakeagriculturenotonlyprofitablebutsustainable,
Queenslandfarmersundertakeplanningforlandandwatermanagement,
vegetationmanagement,soilconservationandpestcontrol,alongwithindustry
sectorprograms.TheQueenslandGovernmenthasworkedtoreducethis
complexity,butplanningatthepropertyleveltomeettheoftenconflicting
requirementsofvariouscatchmentstakeholdersandstillmakeaprofitcanbe
abewilderingtask.

TheCoastalZoneCRChassteppedintobrokeranewframeworkfor
managementatpropertylevel.Thecentre’sPropertyLevelManagementSystem
(PLMS)hasdrawntogetherthestate’smajorgovernment,industry,natural
resourcemanagement,environmentalandcommunityplayerstoworkoutan
outcomes-basedframeworkthatfarmerscanuse.Previousattempts,basedon
singleindustries,regionsoragencies,havenotworkedformanyfarmers.

ThePLMShasalargeoutreachcomponentthatincludesnotjustworkshopsand
education,butalsopilotstudiesatthepropertylevel.Theprogram’shallmarksare
flexibilityandinteractivity.

Naturalresourcemanagementbodieshavegainedabetterunderstandingofthe
importanceofpropertylevelmanagementplanning,andarenowincorporating
PLMSprinciplesinregionalplans.Theworkalsotiesinwiththeworkofthe
QueenslandFarmers’Federation,oneofthemainparticipantsintheproject.
Stateandnationalagencies,throughpartnershipswiththeCRC,havealso
contributed,allowingtheCentretoheadoffpotentialconflicts.

TheCRC’srolehasbeenthatofanhonestbroker,backedbysubstantialprevious
researchandareputationforbringingconsensusoutofconflict.Thepotential
benefitsoftheworkreachfromthetopofcatchmentstotheGreatBarrierReef.

CRCcategoryEnvironment
Coreparticipants

University:TheUniversityofQueensland,CentralQueensland
University,GriffithUniversity,JamesCookUniversity,CurtinUniversityof
Technology,UniversityofWesternAustralia
AustralianGovernment:CSIRO,GeoscienceAustralia,DefenceScienceand
TechnologyOrganisation
StateGovernment:QLDDepartmentofNaturalResources,andMines,QLD
DepartmentofPrimaryIndustriesandFisheries,QLDEnvironmentalProtectionAgency

Therightrecipefor
propertymanagement

CRCforCoastalZone,Estuary
andWaterway

Left:QueenslandfarmersarebeingencouragedtodiversifytheirlandusesusingPMLS.(Photo
acknowledgementsfromtop:1&2.TweedRiverestuary.3.NSWDepartmentofNaturalResources.
4.QueenslandDepartmentofNaturalResourcesandMines.)
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WINNER

Traditionalpeoples,landmanagersandscientistswillbenefitfromauniquepublication
thathasevolvedfromcollaborativeresearchbetweentheRainforestCRCandYalanji
TraditionalOwners.

Thebook,YalanjiWarrangaKaban:YalanjiPeopleoftheRainforestFireManagement
Book,explorestraditionalnaturalresourcemanagementintheWetTropicsWorld
HeritageArea,andtransfersoralhistoryintowrittenwords,bothinEnglishand—
forthefirsttimeinamajorpublication—inYalanjilanguage.

FiremanagementintheWetTropicsisacurrentresourcemanagementissueof
growingrelevance.Yalanjipeoplehaveprovidedinvaluableinsightintotheirtraditional
knowledgeandapproachesthatwillsupportsustainablerainforestmanagementand
makeasignificantcontributiontofuturegenerations.

Theknowledgeabouttraditionalcultureandpracticesrecordedinthebookisa
testamenttoculturalsurvival,andavaluableresourceforteachingyoungpeopleabout
theirlanguageandtheircountry.

YalanjiWarrangaKabanisthefirstbookwrittentogetherwithAboriginalTraditional
OwnersonAboriginaltraditionalfiremanagement,alongoverdueachievementgiven
thecomprehensivebodyofecologicalandotherliteratureaboutthissubject.

TheprojectwassupportedbytheNaturalHeritageTrust,CapeYorkLandCouncil,
WujalWujalCommunityCouncil,BamangaBubuNgadimunku,theAustralian
ConservationFoundation,JamesCookUniversity,andpublisherLittleRamsayPress.

Oneofthekeyinnovationsresponsibleforthesuccessfulpartnershipwasthegovernance
ofthepublishingprocessbyaYalanjiManagementCommitteeestablishedbythe
TraditionalOwners.Thisensuredthatprocessandcontentwereculturallyappropriate.
ThebookwasdistributedtoallYalanjifamiliesandfinancialgainsfromitssaleare
returnedtotheYalanjiPeopleforlanguage,culturalandlandmanagementprojects.

Acrosstheworldtherehasbeenlittleadvanceinthe‘accessandbenefitsharingfrom
biodiversityforIndigenouscommunities’ascalledforintheConventiononBiological
Diversity.Thisbookisashiningexampleofwhatcanbeachievedthroughcollaboration
andmutualrespect.

CRCcategoryEnvironment

Coreparticipants
Industry:AllianceforSustainableTourism,QueenslandTourism
IndustryCorporation
University:JamesCookUniversity,TheUniversityofQueensland,
GriffithUniversity
AustralianGovernment:AboriginalandTorresStraitIslanderCommission,
EnvironmentalProtectionAgency,CSIROTropicalForestResearchCentre
Other:QLDDepartmentofNaturalResourcesandMines,QLDDepartment
ofPrimaryIndustries(Forestry),QueenslandParksandWildlifeService,
WetTropicsManagementAuthority

Traditionalfiremanagement

CRCforTropicalRainforestEcology
andManagement
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Leftfromtop:1.TheYalanjiFireManagementBook.2.AgnesBurchillsharingstorieswiththechildren.3.EileenWalker,
LeahTalbotandprincipalresearcherDrRosemaryHillconductfieldwork.4.ManagementCommitteemembers(from
left):EdwardBarney,RoyGibson,RaymondBuchanan,RosemaryHill,KathleenWalker,StevenNowakowski,LeahTalbot,
MarilynWallace,FrancisWalker,DoreenBallandEileenWalker.Bottom:EdwardBarneyandRoyGibsonobserve
afire.(AllphotosandimagesbyStevenNowakowski)
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Peoplewithcochlearimplants(‘bionicears’)mustreplacethebatteriesevery
day.Thehighrateofpowerconsumptioniscausedbytissuegrowtharound
theimplantedelectrodes.Thisprotectivesheath,thebody’snaturaldefence
againstthe‘foreignobject’,impedescurrentflowfromtheelectrodestothe
hearingnerves,thusincreasingtheneedforpower.

CarrieNewboldhasbeenworkingtounderstandhowthistissuegrowth
affectspoweruse.Shehasdevelopedaninvitromodeltoexploretheeffectsof
electricalstimulationontheelectrode–cellbio-environmentandtotestnext-
generationelectrodearraysandstimulusprotocols.

Currently,MsNewbold’sresearchisdoublingthebatterylifeofbionicears.In
duecourse,shehopesthatreducingpowerrequirementscouldmakesmaller,
fullyimplantabledevicespossible.Thiswouldhaveafar-reachingeffecton
devicedesignandmarketgrowth.

Morethan60,000peopleworldwidehavebionicearsdesignedand
manufacturedinAustralia.

CRC:CRCforCochlearImplantandHearingAidInnovation
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Carrie
Newbold

Sreeraj
Balachandran

Herbalcompoundsingingerproducebenefitssuchaspainkillers,anti-
nauseadrugs,andaphrodisiacs.However,extractingthecompounds
requirestheuseofenvironmentallyhazardousorganicsolventsthatleave
behindatoxicresidue.

WorkingincollaborationwithFoodScienceAustraliaandTheUniversity
ofMelbourne,SreerajBalachandranhasdevelopedanewextraction
technique.Basedon‘greenchemistry’,ituseslessenergy,generatesless
wasteasby-products,andleadstoproductsthatcanberecycledinanatural
productchain.Bytreatingthegingerwithcompressedcarbondioxide—
aneco-friendlysolvent—thereisnoresidueandthepotencyofthe
substancesareretained.

MrBalachandranisinvestigatingwhetherthetechniquecanbesustained
forlarger-scaleoperations,animportantquestiongiventhatAustraliais
theworld’ssecondbiggestgingerprocessorandaUS$40billionmarket
forginger.

CRC:CRCforBioproducts

‘Natural’gingerextraction

Morepowerfor‘bionicears’
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DavidPointing

Natasha
Petrovska
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Allergy-freegrass

Renewablehydrogenenergy
Eachyear,millionsoflitresofenergy-supplyingdieselaretransportedto
AntarcticatopowerstationslikeMawson.Thisisbothenvironmentallyrisky
andexpensive—cleanerandcheaperenergysystemsareneeded.

Hydrogenenergytechnologyreliesonwindbeingtrappedinturbinesand
convertedandstoredashydrogen,anexcellentenergysource.DavidPointing
hassuccessfullydesignedsuchastoragefacility,andthreeoftheseturbinesare
beinginstalledatMawson.Inoperation,theywillreducedieselconsumption
byapproximately75%—about450,000litresofdieseleachyear.Thestored
hydrogenwillbeusedwhenthereisinsufficientwindtogenerateenergy.

Withthecostofdieselincreasingbyasmuchas10%perannum,andthe
damagingeffectsoffossilfuels,MrPointing’sresearchcouldalsobenefitthe
largepercentageofAustralianslivinginotherremoteareasandbeyond.Ithas
generatedinterestinplacesasfarawayasNorway.

CRC:CRCforAntarcticClimateandEcosystems

Geneticallymodifiedryegrassgrasscouldsoonbeprovidingwelcomerelieffor
Australia’s1.8millionhay-feversufferers.Theonlyremediescurrentlyavailable
tothemincludedrugslikeantihistamines,orimmunotherapy.Avoidanceis
usuallythebesttreatment.

ScientistsfromMelbourne’sLaTrobeUniversityhavegeneticallymodifiedthe
ryegrassvarietythatisthemaincauseofhayfeverinAustraliaandEurope.
NatashaPetrovska’sPhDhasfocusedonsilencingthegenesresponsiblefor
producingthegrasspollenallergensthatcausehay-feversymptoms.Removing
thegenealtogetherwasnotpossiblebecauseitcouldhavehadanimportant
functionintheplant.

Theallergy-freeryegrasseshavebeenincludedinfieldtrialsintheUSAandso
far,thetestshavebeensuccessful.Theplantswillbeavailableforcommercial
saleinaboutfiveyears,anditishopedtheywillbewidelyused
inlawns,parksandpasturestoeasethemiseryofhay-feversufferers.

CRC:CRCforMolecularPlantBreeding
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Keepingtrainssafeandontime
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Thetraditionalwayofcreatingtraintimetablesandtrackmaintenanceschedules
canbeslowandlaborious,involvingmanyhand-writtendraftsbeforetheresults
arekeyedintoacomputer.Reschedulingfordelaysormaintenancecanbe
equallyinefficientandcostly.

Betteruseoftherailcorridorwillallowrailoperatorstoprovidemoreflexible
servicesthatcancompetewithroadtransport,whileallottingtimefortrack
maintenance.

Anewtrainschedulingsystem,Schedulemiser,takesminutestogeneratethousands
ofalternativetimetablesandtrackmaintenanceschedules,whicharethenevaluated
againstwide-rangingcriteriaincludingcosteffectivenessandtrainlateness.The
systemincorporatessoftwareandmathematicaltechniquesdevisedbyAmieAlbrecht,
aUniversityofSouthAustraliapostgraduatestudentworkingfortheRailCRC.

SchedulemiserisbeingcommercialisedbyTMGInternational,trialledby
QueenslandRail,andisalreadybeingusedtoscheduletrainsforamineralore
railwayandtoplannewroutesfortheAustralianRailTrackCorporation.

CRC:CRCforRailwayEngineeringandTechnologies

Hiddenlinkbetween
asthmaandobesity
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Asthmaisamajorburdenonourqualityoflife,costingAustraliaanestimated
at$600billionayear.

Thediscoveryofanewasthmageneisprovidingscientificleadsintolinkages
betweenasthmaandobesity,andhasimplicationsforthecontroland
treatmentofasthmaanditssymptoms.

WorkingattheGarvanInstituteofMedicalResearch,BennettShumhas
discoveredthatthegeneap2,previouslythoughttobeexclusivetofatcells,
ishighlyactiveinasthmasufferers.IncollaborationwithProfessorGokhan
HotamisligilofHarvardUniversitySchoolofPublicHealth,MrShumfound
thatgeneticallymodifiedmicethathadnoap2genepresentwerealmosttotally
protectedfromasthma.

MrShumplanstocontinueworkingonwhetherap2isakeymolecularlink
betweenobesityandasthma.Hehopestheresearchmayeventuallyresultin
improvedasthmatreatment.HisworkisbeingpublishedintheJournalof
ClinicalInvestigations.

CRC:CRCforAsthma

AmieAlbrecht

BennettShum



Rockoysters
aswaterqualitybarometers
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Oystersareimportantbarometersofwaterqualityinourcoastalports
andwaterways.Oneoysterfilters50litresofwateraday,incidentally
accumulatingtracemetals,particularlycopper.

RussellRichards,aCoastalCRCdoctoralstudentattheUniversityof
Queensland,hasfoundthatrockoystersnotonlyaccumulateconcentrations
oftracemetalssuspendedinseawater,theydosoatdifferentratesdepending
onlocalconditions.

Modellingthecomplexrelationshipsbetweenoystersandtheirenvironment
atthePortofBrisbane,MrRichardsdiscoveredthatthepresenceofalgae
playsamajorroleinacceleratingtheoysters’accumulationofcopper,a
contaminantoftenfoundinestuariesandports.

Hismodelprovidesvaluableinformationaboutmanagingtheeffectsofhigh
copperconcentrations,whethernaturalorhumangenerated,andhighlightsthe
significanceofalgalbloomsinintroducingcoppertothefoodchain.Thiswill
improvetheaccuracyandwidentheapplicabilityofmonitoringprocesses.

CRC:CRCforCoastalZone,EstuaryandWaterwayManagement
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Russell
Richards

SimondeGraaf
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Choosingthesexoflambs
Sex-sortedramspermcurrentlyhasareducedleveloffertilitythatisnot
commerciallyacceptable.

SimondeGraaf,workinginconjunctionwithXYInc.,hascomparedsex-
sortedandnonsex-sortedramsperm,sheddinglightonpotentialdifferences
inthemechanismofspermtransport,itsabilitytofertilisetheegg,andits
overallfertility.

AmodifiedflowcytometersortsspermintothosebearinganXchromosome
andthosebearingaYchromosome,basedontheirdifferenceinDNA
content.ThisenablestheuseofXspermorYspermtoproduceeitherfemale
ormaleoffspringrespectively.

Theabilitytoscreenspermandpre-determinethesexofsheepoffspring
throughartificialinseminationorIVFembryotransfercouldhelpsheep
breederstomaximisetheirprofitsby,forexample,increasingthepercentage
oframsproducedfromgeneticallysuperiorflocks,orproducingsuperior
femalelinesfasterthanpreviouslypossible.

CRC:AustralianSheepIndustryCRC



Manufacturing
Technology

CRCAssociationMembers
CRCAdvancedCompositeStructures
CEO:ProfessorMurrayScott
Ph:0396466544 Fax:0396468352
E:crc-acs@crc-acs.com.au
W:http://www.crc-acs.com.au

CRCforBioproducts
CEO:DrDougHawley
Ph:0397069730 Fax:0397068936
E:dhawley@hellay.com.au
W:http://www.bioproducts.org.au

CASTCRC
CEO:ProfessorDavidStJohn
Ph:0733653574 Fax:0733653888
E:cast@cast.crc.org.au
W:http://www.castcrc.org.au

CRCforConstructionInnovation
CEO:ProfessorKeithHampson
Ph:0738641393(PA)Fax:0738649151
E:k.hampson@construction-innovation.info
W:http://www.construction-innovation.info

CRCforFunctionalCommunicationSurfaces
CEO:MrRodUrquhart
Ph:0399053456 Fax:0399050517
E:rod.urquhart@eng.monash.edu.au
W:www.crc-fcs.com

CRCforMicrotechnology
CEO:MrCliveDavenport
Ph:0392148557 Fax:0392148008
E:info@microtechnologycrc.com
W:http://www.microtechnologycrc.com

CRCforPolymers
CEO:DrIanDagley
Ph:0395588111 Fax:0395588122
E:polymers@crcp.com.au
W:http://www.crcp.com.au

CRCforRailwayEngineering&Technologies
CEO:ProfessorDudleyRoach
Ph:0749309597 Fax:0749306984
E:d.roach@cqu.edu.au
W:http://www.railcrc.cqu.edu.au

CRCforWeldedStructures
CEO:DrColinChipperfield
Ph:0242528889 Fax:0242269841
E:colin_chipperfield@uow.edu.au
W:http://www.crcws.com.au

CRCforWoodInnovations
CEO:ProfessorTomSpurling
Ph:0392146088 Fax:0392146105
E:tspurling@swin.edu.au
W:http://www.crcwood.unimelb.edu.au

Information&
Communication

Technology

AustralasianCRCforInteractionDesign(ACID)
CEO:ProfessorJefferyJones
Ph:0733377821 Fax:0733377834
E:idc@qut.com
W:http://www.interactiondesign.com.au

AustralianTelecommunicationsCRC
CEO:DrLeithCampbell
Ph:0892663422 Fax:0892663244
E:lhcampbell@atcrc.com
W:http://www.telecommunications.crc.org.au

CRCforIntegratedEngineeringAsset
Management(CIEAM)
CEO:ProfessorJosephMathew
Ph:0738641471 Fax:0738644459
E:inquiries@cieam.com
W:http://www.cieam.com

CRCEnterpriseDistributedSystemsTechnology
CEO:MrMarkGibson
Ph:0733654310 Fax:0733654311
E:Orme.Appleford@dstc.edu.au
W:http://www.dstc.edu.au

AustralianPhotonicsCRC
CEO:ProfessorSimonFleming
Ph:0292094790 Fax:0292094795
E:s.fleming@oftc.usyd.edu.au
W:http://www.photonics.com.au

CRCforSatelliteSystems
CEO:DrAndrewParfitt
Ph:0262818529 Fax:0262818521
E:satsys@crcss.csiro.au
W:http://www.crcss.csiro.au

CRCforSensorSignal&InformationProcessing
CEO:ProfessorMathewCuthbertson
Ph:0883023942 Fax:0883023124
E:info@cssip.edu.au
W:http://www.cssip.edu.au

CRCforSmartInternetTechnologies
CEO:ProfessorDarrellWilliamson
Ph:0283745080 Fax:0283745090
E:darrell.williamson@smartinternet.com.au
W:www.smartinternet.com.au

CRCforSpatialInformation
CEO:MrPeterWoodgate
Ph:0383449200 Fax:0393495185
E:pwoodgate@crcsi.com.au
W:www.spatialinfocrc.org

CRCforTechnologyEnabledCapitalMarkets
CEO:ProfessorMichaelAitken
Ph:0292337999 Fax:0292369177
E:aitken@cmcrc.com.au
W:www.cmcrc.com

38



AJParkerCRCforHydrometallurgy
(NowParkerCRCforIntegrated
HydrometallurgySolutions)
CEO:MrMarkWoffenden
Ph:0893602552 Fax:0893108481
E:hydrocrc@parkercentre.com.au
W:http://www.parkercentre.com.au

CRCforCleanPowerfromLignite
CEO:DrPeterJackson
Ph:0385420800 Fax:0395610710
E:reception@cleanpower.com.au
W:http://www.cleanpower.com.au

CRCCoalinSustainableDevelopment
CEO:MrFrankvanSchagen
Ph:0738714400 Fax:0738714444
E:Frank.vanSchagen@ccsd.biz
W:http://www.ccsd.biz

CRCforGreenhouseGasTechnologies
CEO:DrPeterCook,CBE
Ph:0262003366 Fax:0262300448
E:pjcook@co2crc.com.au
W:http://www.co2crc.com.au

CRCLandscapeEnvironments&Mineral
Exploration
CEO:DrSteveRogers
Ph:0864368786 Fax:0864368560
E:steve.rogers@csiro.au
W:http://crcleme.org.au

CRCMining
CEO:ProfessorMichaelHood
Ph:0733655640 Fax:0733655636
E:info@crcmining.com.au
W:http://www.crcmining.com.au

CRCforPredictiveMineralDiscovery
CEO:DrRobertHaydon
Ph:0383446514 Fax:0383448359
E:b.allen@unimelb.edu.au
W:http://www.pmdcrc.com.au

CRCforSustainableResourceProcessing
CEO:MrStevanGreen
Ph:0864368734 Fax:0864368557
E:erica.smyth@csrp.com.au
W:http://www.csrp.com.au

Agricultureand
RuralBased

Manufacturing

AustralianBiosecurityCRCforEmerging
InfectiousDisease
CEO:DrStephenProwse
Ph:0733468861 Fax:0733468862
E:stephen.prowse@abcrc.org.au
W:http://www1.abcrc.org.au

AustralianPoultryCRC
CEO:ProfessorMinganChoct
Ph:0267735121 Fax:0267733050
E:mchoct@une.edu.au
W:www.poultrycrc.com.au

CRCforAustralianSheepIndustry
CEO:ProfessorJamesRowe
Ph:0267761345 Fax:0267761346
E:james.rowe@csiro.au
W:http://www.sheep.crc.org.au/

CRCforCattle&BeefQuality
(NowCRCforBeefGeneticTechnologies)
CEO:DrHeatherBurrow
Ph:0267733501 Fax:0267733500
E:beefcrc@une.edu.au
W:http://www.beef.crc.org.au

AustralianCottonCRC
(NowCottonCatchmentCommunitiesCRC)
CEO:MrGuyRoth
Ph:0267991509 Fax:0267991171
E:Guy.Roth@csiro.au
W:http://www.cotton.crc.org.au

CRCforSustainableProductionForestry
(NowCRCforForestry)
CEO:ProfessorRodGriffin
Ph:0362267947 Fax:0362267942
E:CRCForestry@ffp.csiro.au
W:http://www.forestry.crc.org.au

GrainFoodsCRCLtd
CEO:DrJanMahoney
Ph:0288777875 Fax:0288777879
E:j.mahoney@grainfoodscrc.com.au
W:http://www.grainfoodscrc.com.au

CRCforInnovativeDairyProducts
CEO:DrPaulDonnelly
Ph:0396078607 Fax:0396002044
E:paul.donnelly@dairycrc.com
W:http://www.dairycrc.com

CRCforanInternationallyCompetitive
PorkIndustry
CEO:DrRogerCampbell
Ph:0883037684 Fax:0883037686
E:roger.campbell@porkcrc.com.au
W:http://www.porkcrc.com.au

CRCforMolecularPlantBreeding
CEO:DrBryanWhan
Ph:0394791698 Fax:0394795022
E:mpb@molecularplantbreeding.com
W:http://www.molecularplantbreeding.com

Miningand
Energy

39
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CRCforSugarIndustryInnovationthrough
Biotechnology
CEO:DrPeterTwine
Ph:0733657502 Fax:0738654773
E:peter.twine@crcsugar.com
W:http://www.crcsugar.com

CRCforSustainableAquacultureofFinFish
CEO:DrPeterMontague
Ph:0882075302 Fax:0882075406
E:peter.montague@aquafincrc.com.au
W:http://www.aquafincrc.com.au

CRCforTropicalPlantProtection
CEO:ProfessorJohnIrwin
Ph:0733652790 Fax:0733654771
E:p.chattin@tpp.uq.edu.au
W:http://www.tpp.uq.edu.au

CRCforValueAddedWheat
CEO:MrPeterVaughan
Ph:0294908309 Fax:0294908503
E:pvaughan@wheatcrc.com.au
W:http://www.wheat-research.com.au

CRCforViticulture
CEO:DrJimHardie
Ph:0883039405 Fax:0883039449
E:jim.hardie@crcv.com.au
W:http://www.crcv.com.au

Agricultureand
RuralBased

Manufacturing
(continued)

Environment AntarcticClimate&Ecosystems(ACE)CRC
CEO:ProfessorBruceMapstone
Ph:0362267888 Fax:0362262973
E:Bruce.Mapstone@acecrc.org.au
W:http://www.acecrc.org.au

CRCforAustralianWeedManagement
CEO:DrRachelMcFadyen
Ph:0883036590/0733629388
Fax:0883037311/0738969623
E:rachel.mcfadyen@nrm.qld.gov.au
E:sue.peters@adelaide.edu.au(pa)
W:http://www.weeds.crc.org.au

CRCforBushfire
CEO:MrKevinO’Loughlin
Ph:0394129601 Fax:0394163717
E:kevin.oloughlin@bushfirecrc.com
W:http://www.bushfirecrc.com

CRCforContaminationAssessmentand
RemediationoftheEnvironment(CARE)
CEO:ProfessorRaviNaidu
Ph:0883025041 Fax:0883023057
E:ravi.naidu@unisa.edu.au

CRCforCoastalZone,Estuary&Waterway
Management
CEO:DrRobFearon
Ph:0733629398 Fax:0733629379
E:rob.fearon@nrm.qld.gov.au
W:http://www.coastal.crc.org.au

DesertKnowledgeCRC
CEO:MsJanFerguson
Ph:0889507162 Fax:0889507187
E:jan.ferguson@csiro.au
W:http://www.desertknowledge.com.au

EnvironmentalBiotechnologyCRCP/L
CEO:DrDavidGarman
Ph:0292094963 Fax:0292094980
E:d.garman@ebcrc.com.au
W:http://www.ebcrc.com.au

CRCforFreshwaterEcology
(NoweWater)
CEO:ProfessorGaryJones
Ph:0262015167 Fax:0262015038
E:gary.jones@canberra.edu.au
W:http://www.ewatercrc.com.au

CRCfortheGreatBarrierReefWorld
HeritageArea
CEO:ProfessorRussellReichelt
Ph:0747298400 Fax:0747298499
E:info@crcreef.com
W:http://www.reef.crc.org.au

CRCforGreenhouseAccounting
CEO:DrMichaelRobinson
Ph:0261254020 Fax:0261255095
E:michael.robinson@greenhouse.crc.org.au
W:www.greenhouse.crc.org.au

InvasiveAnimalsCRC
CEO:DrTonyPeacock
Ph:0262012889 Fax:0262012352
E:tony.peacock@invasiveanimals.com
W:http://www.invasiveanimals.com

CRCforIrrigationFutures
CEO:DrMathewDurack
Ph:0746312046 Fax:0746311870
E:durackm@usq.edu.au
W:http://www.irrigationfutures.org.au
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CRCforPlant-basedManagementof
DrylandSalinity
CEO:MrKevinGoss
Ph:0864882555 Fax:0864882856
E:kgoss@fnas.uwa.edu.au
W:www.crcsalinity.com

SustainableTourismCRC
CEO:ProfessorTerryDeLacy
Ph:0755528114 Fax:0755528171
E:info@crctourism.com.au
W:http://www.crctourism.com.au

CRCTropicalRainforestEcologyand
Management
CEO:ProfessorNigelStork
Ph:0740421246 Fax:0740421247
E:Nigel.Stork@jcu.edu.au
W:http://www.rainforest-crc.jcu.edu.au

CRCTropicalSavannasManagement
CEO:ProfessorGordonDuff
Ph:0889466834 Fax:0889467107
E:savanna@cdu.edu.au
W:http://savanna.cdu.edu.au

CRCforWaterQualityandTreatment
CEO:ProfessorDonBursill
Ph:0882590351 Fax:0882590228
E:crc@sawater.sa.gov.au
W:http://www.waterquality.crc.org.au

Medical
Scienceand
Technology

CRCforAboriginalHealth
CEO:MrMickGooda
Ph:0889228473 Fax:0889277797
E:ceo@crcah.org.au
W:http://www.crcah.org.au

CRCforAsthmaandAirways
CEO:MrPhilipBert
Ph:0290363130/3125(PA)
Fax:0290363129
E:philipb@asthma.crc.org.au
W:http://www.asthma.crc.org.au

CRCforChronicInflammatoryDiseases
CEO:DrJulie-AnneWhite
Ph:0383446252 Fax:0393471863
E:crc-cid@unimelb.edu.au
W:http://www.crccid.com

CRCforCochlearImplantandHearing
AidInnovation
CEO:DrRobertCowan
Ph:0396677508(EA) Fax:0396677518
E:r.cowan@unimelb.edu.au
W:http://www.bionicear.com.au/crc

CRCforDiagnostics
CEO:ProfessorIanGardner
Ph:0738644015 Fax:0738641534
E:i.gardner@qut.com
W:http://diagnosticsCRC.org

CRCforOralHealthScience
CEO:ProfessorEricReynolds
Ph:0393410270 Fax:0393410236
E:e.reynolds@unimelb.edu.au

CRCforVaccineTechnology
CEO:ProfessorAnneKelso
Ph:0733620430 Fax:0733620104
E:CRCVT@qimr.edu.au
W:http://www.crc-vt.qimr.edu.au

VisionCRC
CEO:A/ProfessorDeborahSweeney
Ph:0293857409(PA) Fax:0293857401
E:visioncrc@visioncrc.org
W:http://www.visioncrc.org

Environment
(continued)
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