
Houseof RepresentativesStanding Committee on Scienceand Innovation

INQUIRY: Pathwaysto technologicalinnovation

TheHouseof RepresentativesStandingCommitteeon ScienceandInnovation
(theCommittee)is conductinganinquiry into pathwaysto technologicalinnovation.
Theinquiryhasbeenreferredby theAustralianGovernmentMinisterfor Education,Science
andTraining,theHon BrendanNelson,MP.

By letterdated23 March 2005,theCommitteeinvitedtheNationalHealthandMedical
ResearchCouncil (NHMRC) to provideits viewson mattersrelatingto theabovetopic. The
NHMRC forwardsthefollowing submissionin responseto thatinvitation.

Background

TheNHMRC, establishedin 1936 andoperatingunderits ownNationalHealthandMedical
ResearchCouncilAct1992, is Australia’sprincipalhealthandmedicalresearchfundingbody
with responsibilityfor fosteringscientificexcellenceandknowledgecreationin disciplines
relevantto humanhealthin orderto contributeto improvedindividual andpublichealth
outcomes.

In respondingto this inquiry, theNHMRC hasfocusedon technologicalinnovationand
commercialisationin thesphereofhealthandmedicalresearch,including theissueof
translationalresearch.While commercialisationis an importantmechanismfor research
outcomes,particularlyin thephannaceuticalanddevicessectors,NHMRC alsohasakey
responsibilityto facilitatebetterhealth,by encouragingtranslationofoutcomesgeneratedby
healthpolicy andpracticefocusedresearchinto healthbenefits.

Arguably,all NHMRC fundedresearchis requiredto beinnovative,with applications
displayingsuchcharacteristicsbeingscoredmorefavourablyby grantsreviewpanels.
Additionallywhenconsideringapplicationsfor funding,theNHMRC’smajorschemes,the
ProjectGrantsSchemeandtheProgramGrantsscheme,allocatescoresfor intellectual
propertydevelopmentsunderthescoringcategoryofan applicant’srecordofresearch
achievement,andin thecaseofProgramGrants,scoresfor commercialisationactivitiesas
well. However,thereareotherNHMRC programsthat specificallytargetinnovativeresearch
with afocuson commercialisationpotential,orhavea weightingin theirselectioncriteria
that significantlyadvantagesapplicationsthat targetinnovationandcommercialisation.

TheNHMRC haslong-establishedlinks with scientificexpertsin thehealthandmedical
researchfield, andin compilingthis submission,soughttheviewsofleadingresearchers
appointedto Council orNHMRC’s ResearchCommittee,with abackgroundin technological
innovationandcommercialisation.

Innovation, Commercialisation and the NIIMRC

A rangeofcomplex,multi-facetedissuesareassociatedwith innovationandthe
commercialisationofresearch.Further,theseissuescontinuallyevolve,requiringre-
evaluationon aregularbasis.
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Technologicaladvantageis clearlyathresholdissuethat enhancesthelikelihood ofsuccess.
Accordingto theInvestmentReviewofHealthandMedicalResearch20041 (theGrant
Review),Australiahasthreeidentifiedareasoftechnologicaladvantage,agriculture,mining
andhealthandmedicalresearch.Overthe lastforty years,healthandmedicalresearch
within Australiais estimatedto havecreatedbenefitsin longevity andqualityoflife ofover
$5000billion2. Additionally, this is anareaofgrowingdemandandrapidinnovationthat is
attractinginvestmentby governments,industryandfinancialinvestorsaroundtheworld. For
thesereasons,commercialisationofhealthandmedicalresearchhasbeenidentifiedby a
numberofreviews3’1asat leastimportantareasonfor Governmentto investin healthand
healthandmedicalresearch.StateandTerritory Governments,especiallyQueensland,New
SouthWalesandVictoria, havealsorecognisedthebenefitsof investingin suchresearch.

A keyfunctionof Australia’speakhealthandmedicalresearchbody is to ensurethatthebest
possibleOutcomesarerealisedfrom theAustralianGovernment’sinvestmentin healthand
medicalresearch.This includestheestablishmentof anenvironmentin whichresearchcan
becommercialised,with thereturnsaccruingto theAustralianeconomyasappropriate.

1998Investment ReviewofHealth and Medical Research

In 1998,theGovernmentcommissionedtheInvestmentReviewofHealthandMedical
Research(theWills Review)3,whicharticulatedavisionfor thehealthandmedicalresearch
sectorandan implementationplanby whichit wasto be achieved.This vi~ion comprised
fourdistinct elements,oneofwhichrelateddirectlyto innovationandcommercialisation.
TheWills Reviewprovidedadviceanddirectionto theNHMRC in relationto the
maximisationofopportunitiesrelatingto innovationandcommercialisation4.

FollowingtheNHMRC’s separationfrom theDepartmentofHealthandAgeing andthe
appointmentof aCEO, theNHMRC respondedto theWills Reviewby developingnew
programsandre-shapingexistingprogramsto addresstheissuesit raised. In 2004,the
InvestmentReviewofHealthandMedicalResearch(theGrantReview)1examinedhowwell
theNHMRC hadperformedin implementingtherecommendationsoftheWills Review.

In a commentconcerningtheNHMRC’sperformance,thereportstates“. . . .manyofthe
specificrecommendationsfrom theWills Reviewhavebeenimplemented,andoverall there
hasbeenasignificantimprovementin NHMRC performancefrom theperspectiveofthe
researchcommunity”.

1 SustainingThe VirtuousCycleFor a Healthy, CompetitiveAustraliaFinal Report

InvestmentReviewof HealthandMedicalResearchDecember2004

2Bothasa directresultofnewtherapies,as well astechnologiesleadingto shorterbeddaysanddecreasing

morbidityasa resultofpopulationhealthinitiatives.

~The Virtuous CycleWorkingtogetherfor healthandmedicalresearch
HealthandMedicalResearchStrategicReview1999

It is importantto recognisethata proportionof theresearchfundingby theNHMRC, while contributingto the
economythroughimprovedhealthoutcomesand/orreducedhealthcarecosts,hasno immediatecommercial
outcome.Thisis, for example,thecasewithmuchofthepopulationhealthresearchfundedby theNIIMRC.
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Below is abriefsummaryofeachoftheNHMRC programsthathavefosteredexamplesof
outstandinglysuccessfulgrants/ awardsthat demonstrateinnovationandcommercialisation
potential:

PART 1- NHMRC SCHEMES

1. The NHMRC DevelopmentGrants scheme

Establishedin responseto theWills Review,DevelopmentGrantsprovidefundingfor
researchcommercialisationattheearlyproof-of-conceptstage.While it is not arequirement
thatapplicantshaveacommercialpartnerin placeatthetime ofapplication,this is. strongly
encouraged.

Theschemeis not intendedto beanalternativeto theNHMRC ProjectGrantsscheme(see
below),noris it meantto be an alternativeto industrydevelopmentschemes.Ratherthe
schemeis pitchedattheperceivedfunding gapbetweentheendof ahigh qualitybasic
researchprogramandthedevelopmentsrequiredto maketheprojectcommerciallyattractive
to potentialinvestors.

Applicationsmustdemonstrateabasicunderstandingoftheprocessandstepsto movefrom
researchto outcomeswith commercialisationpotential,including;
• theprocessandstepsto amarket,thenatureofthemarket;
• themilestonesandrisksoftheventure;and
• anunderstandingofpossiblemeansofhandlingintellectualpropertyconnectedwith the

project.

DevelopmentGrantsarenormallyawardedfor aperiodof oneyear,but areextendable,
subjectto existingmilestonesbeingmet. Thegrantrequestwill usuallynot exceed$200,000
perannum,unlessthereareexceptionalcircumstances.Peerreviewis conductedby the
DevelopmentGrantsAssessmentPanel.

Applicationsfor DevelopmentGrantsarecurrentlycalledtwiceayear.

TheDevelopmentGrantsSchemeis currentlybeingevaluated,following thefinal reportof
theInvestmentReviewofHealth andMedicalResearch20041.

ExamplesofsomeoutstandingDevelopmentGrantsareprovidedatAttachmentA.

2. The NHMRC Industry Fellowships scheme

IndustryFellowshipswereestablishedto developthecommercialisationskills availableto
researchers.Theobjectivesoftheschemeareto:

• Provideavehiclefor Australianresearchersto gainexperiencein industrialresearch
includingprojectplanning,businessplanning,andknowledgeofbusinessand
industrydynamics,and

• Increaseknowledgeof thecommercialaspectsofR&D within researchinstitutions.

IndustryFellowshipstargetresearcherswith atrackrecordofresearchexcellenceand
commercialinterestto spendup to two yearsin industry(in Australiaoroverseas),followed
by 2 yearsat aresearchinstitutionin Australia. Up to tenofthesefour yearfellowshipsmay
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beawardedannually,determinedby thescientificand commercialmeritsoftheapplications.
The amountofferedin supportof theFellowshipsis $88,750per annum. Theindustry
partneris notrequiredto contributesalarybut to providesupportfor researchactivity during
theplacement.

Theschemecouldbeusefullyextendedto supportfellowsgainingdirect clinical trial
researchexperience,experiencein clinical biostatisticsanddrugsafetyevaluation,
toxicologicalpharmacology,pharmacogenomicsresearchandassayorenablingtechnology
developmentresearch.

Therehavebeenwidelyfluctuatingapplicationnumbersandsuccessrateseg. in 2002there
were11 applications,with 5 successful.In 2003 it was23 applicationsand8 successful,and
in 2004therewere10 applicationsand4 weresuccessful.Thereis aperceptionby potential
applicantsandindustrythattheschemeis notachievingits objectives,is notwidely-knownin
theresearchcommunityandthatresearchersdo notunderstandthefunction ofthe scheme.

In particular,the schemeis perceivedto be inflexible in the“two yearsin Industry,two years
attheacademicresearchinstitution” requirement.This provesunattractiveforbothapplicants
andindustrypartners.Thecurrentschemealsoappearsto provideanarrowfocusin regardto
industrypartners,sothatthereareonly a limited rangeofindustriesrepresentedin the
applicationsfortheseFellowships.

TheNHMRC is currentlyconsideringarangeofrecommendationsto revisethe scheme,and
enhanceits scopeto maketheFellowshipsmoreflexible, therebyattractingmoreapplicants
and awiderrangeof industrypartners.

ExamplesofsomeoutstandingrecipientsofIndustryFellowshipsareprovidedat Attachment
B.

The NHMRC Project Grants scheme

TheNHMRC ProjectGrantschemeis theNHMRC’s main avenueof supportforindividuals
andsmall teamsofresearchersundertakingbiomedical,clinical, public healthorhealth
servicesresearchin Australianuniversities,medicalschools,hospitalsor otherresearch
institutions.

Despitenot specificallytargetingcommercialisation,NHMRC’ s ProjectGrantsSchemehas
alsogeneratedsomesignificantresearchwith commercialapplication. Thefactthatpatent
informationrelatingto applicantsis consideredaspartoftheirtrackrecordmayhavesome
influencein fundingofProjectGrantsthatrealisegoodcommercialoutcomes.

ProjectGrantsspecificallytargetinnovation,onecriterion5usedfor theassessmentofProject
Grantsapplicationsbeingthesignificanceoftheproposedresearchandwhetherit is
innovative.

~ “The potential to increaseknowledgeabouthumanhealth or improvehumanhealth by applicationof
newideasandproceduresto importanttopics“.
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For ProjectGrantscommencingin 2005,atotal of $185million wasawardedto 416 new
researchgrants.

ExamplesofcompletedProjectGrantswith outstandinginnovationandcommercialisation
featuresarelisted atAttachmentC.

OtherNHMRC schemesthatencourageinnovationandcommercialisationinclude:

The NHMRC Program Grants Scheme

TheNHMRC ProgramFundingSchemeaimsto providesupportfor highachievingteams
ofresearchersto pursuebroadlybasedcollaborativeresearchactivity that contributesnew
knowledgeata leadinginternationallevel in importantareasofhealthandmedical
research.An additionalaimoftheschemeis to developnovel ideasand approaches.
Innovationis thereforea cornerstoneofthescheme.

The assessmentofProgramGrantsapplicationsis weightedtowardtherecordof
achievementof thenominatedChiefInvestigators(CIs), with sixtypercentofthescore
beingforthe RecordofResearchAchievement(RORA) oftheCIs andtheremaining
forty percentbeingfor theteam’sProposedResearch,CollaborativeGain,Critical Mass
andCohesiveness.Factorsconsideredandscoredby assessmentpanelsunderRORA
includeintellectualpropertydevelopmentsandcommercialisationactivities. Again,
throughthis scheme,theNHMRC encouragesresearcherswith trackrecordsin
innovationandprovencommercialoutcomes.

ProgramGrantfunding is typically for five years.

ExamplesofsomeoutstandingProgramGrantsarelisted atAttachmentD.

The DiabetesVaccineDevelopmentCentre

TheDiabetesVaccineDevelopmentCentre(theCentre)is ajoint initiatiyeoftheJuvenile
DiabetesResearchFoundationInternational(JDRF)andtheAustralianGovernmentthrough
theNationalHealthandMedicalResearchCouncil (NHMRC).

TheCentreis acommerciallyfocusedentity thatbridgesthegapbetweenresearchand
commercialproductdevelopment.Its missionis to acceleratethedevelopmentofoneormore
vaccinesthatwouldpreventor delaytheprogressofearlyonsetdiabetes,aimingto have
clinical proofofconceptin 3-5 years,with thestudiesconductedto astandardacceptableto
regulatoryagenciesandan eventualindustrialpartner.

TheDVDC is currentlycloseto finalisingtwo contractstowardsthedevelopmentofa
diabetesvaccineforjuvenilediabetes,andafurthercontractis in anearlierdevelopment
stage.TheDVDC alsocalledfor Expressionsof Interestin August2004,but atthis stagehas
no plansto makefurthercalls.
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PART II- Commentsconcerningthe specificissuesnominatedby the Committee:

In its call for submissions,theCommitteelisted anumberofspecificissuesto be addressed.
TheNHMRC’s response,compiledfrom input providedby currentandformermembersof
Council andResearchCommittee,is asfollows:

~ pathwaysto commercialisation;

Thesearemanyandvariedin thehealthandmedicalresearchsector. Strategies
involving licensingagreementswith Australianandmulti-nationalbiotechcompanies
andthe formationofspin off companiesarepopularandnumerous.

A rangeoffactorsis associatedwith thecommercialisationprocess,includinga
potentiallylongtimeperiodfrom theinitial researchdiscoveryto thecurrent
commercialresults,theneedfor manydifferenttypesofcollaborations,not simply
oneindustrialpartner,theneedfor considerablefinancialresourcesandstrong
industrysupportandexpertise.

AttachmentE containsexamplesofsuccessfulcommercialisationsbasedon research
thathasbeenwholly orpartially fundedby theNHMRC.

Two nationalsurveys6ofresearchcommercialisationprovidemoredetailconcerning
patentingandlicensingofintellectualpropertyarisingfrom researchbeingconducted
within Australianuniversities,publicly fundedMRIs andCSIRO. Thesurveys
includedinformationaboutthe formationofstartup companieson thebasisofthat
intellectualproperty.

> intellectual property (IP) and patents;

Theaboveexamplesareeachunderpinnedby IP andpatents.TheNHMRC, together
with otherkeystakeholders,participatedin developingtheNationalPrinciplesof
IntellectualPropertyManagementfor PubliclyFundedResearch7.Themainfocusof
theNationalPrinciplesis to assistresearchers,researchmanagersandtheir research
institutions,in ensuringthat theyhaveaccessto bestpracticesfor the identification,
protectionand managementof IP, andtherefore,to maximisethenationalbenefits
andreturnsfrom public investmentin research.

Whenprovidingfunding for research,theNHMRC, throughits Deedsof
Agreementwith AdministeringInstitutions,ensuresthatall suchresearchis
conductedin keepingwith theNationalPrinciples. TheNHMRC doesnot seek
vestingof intellectualpropertygeneratedasa resultof its funding, in theNHMRC.
Insteadthe NHMRC cedesthoserights to thoseAdministeringInstitutionsthat
receiveNHMRC researchfunding.

TheNHMRC’s view is thatAdministeringInstitutions,in which intellectualproperty
generatedby NHMRC researchfundingis vested,arebestplacedto exploit such
intellectualproperty.This is not an entirelyaltruisticposition. Rather,theNHMRC,
asapublicly fundedinstitutionis bestatidentifyingandsupportingresearchwhich is

6NationalSurveyofResearchCommercialisationYears2001 and2002

NationalSurveyofResearchCommercialisationYears2000
~Canbe locatedontheNRMRC web-siteathttp://www.nhmrc.gov.auIresearch/generalIipman.htm
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likely to havethemostsignificantimpact,whetherit is throughimprovedpublic
healthoutcomesorrelevantto theAustralianeconomy

TheNHMRC recognisesthatlargerinstitutionshavegreaterexpertiseandresources
(for examplebusinessdevelopmentofficeswithin universitiesthatareestablishedfor
thepurposeofresearchcommercialisation),expertisewhich is notresidentin the
NHMRC secretariat.

In sofar asit protectsthe intellectualpropertyofpublicly fundedresearch,and
encouragestheexploitationof suchintellectualpropertyby its Administering
Institutions,theNHMRC’s approachto intellectualpropertyhassimilaritieswith the
USA’s Bayh-DoleAct8. TheintentoftheBayh-DoleAct, asit appliesto federal
fundingofresearch,is to maximisetheeconomicbenefitsofsuchfunding,by
encouragingresearchfundingrecipientsto takefull advantageoftheappropriate
commercialopportunities.

With fundingschemesthatclearly promotecommercialoutcomes,the NHMRC
requiresthat anagreementconcerningintellectualpropertyis in placebetweenall
parties,prior to commencingany funding, to minimisethechancesof disputes
betweenpartiesoncea commerciallyviablediscoveryis made.

TheNHMRC hasidentifiedthatthereis aneedto collect.moresophisticateddatasuch
aspatentapplicationsin Australiaandinternationally,awardedpatents,patentsthat
havebeenlicensedandto whom, andcommercialreturnsfrom thepatents.

~ skills and businessknowledge;

An informedresearchworkforcethatis bothwilling andcapableofengagingwith the
commercialworld is essential.However,ResearchAustraliasurveys9havefoundthat
thereis anegativeperceptionofcommercialisationspecifically,andresearch
applicationgenerally,amongmanyAustralianscientistsworkingatthebasicendof
theresearchendeavour,with aneedto addressthis weakness.

Theextentto whicharesearchfundingbodysuchastheNHMRC ascomparedto a.
researchundertakingbody (for exampleMedical ResearchInstitutes,Universities)
shouldberesponsiblefor providingsuchsupportis howeverunclear.

~- factors determining success;

• A researchcommunitythat valuescommercialawareness,entrepreneurial
skills andtraining.

• Sufficientbusinessandprojectmanagementskills in theresearchsectorto
accessappropriatetechnologiesand achievedevelopmentmilestonesin a
timely manner.

• Ensuringentrepreneurshipis encouragedandrewarded,andtheissueofsalary
competitionfrom othercountriesis addressed.

• It is critical to encourageprojectsthat arebasedon scienceof thehighest
quality. Fundingresearchonsuchabasissignificantlyenhancesthe

S TheUSBayh-DoleAct (ThePatentandTrademarkLaw AmendmentsAct)

andMedicalResearcherOpinionPoll 2003 ResearchAustralia
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likelihood ofsuccessfuloutcomes.
• Theavailabilityofenoughflexible fundingto taketheprojectfrom thebasic

stageto thepointwhereit is commerciallyattractive,withoutjeopardizingthe
basicresearcheffort. Thegoalshouldbeto ensurethatbothbasicand applied
researchcanbedonewith confidenceandvigor.

• Theavailabilityofadequateresourcesand infrastructurefor research.
• A clearfocusoncommercialoutcomeswhenfundingresearch,anddedicated

fundingto encourageprojectsdrivenby scientistswho considerprovidinga
return(clinical benefit,job opportunities,investment,exportincome)on the
investmentofpublic fundsin medicalresearchto beacoreresponsibility,
ratherthanadistastefultaskto be avoided.

• Supportfor, and encouragementof, bothnationalandinternational
collaborationsandjoint ventures.Literaturehighlightsthat geographical
clustersareparticularlyeffectivein promotinginnovativeactivities.

• A tax environmentthat encouragesinvestmentin researchanddevelopment.
• Strategiesto addressthe limited availabilityofventurecapital.
• Strong andeffectiveindustry/ researchlinks thatimproveAustralian

industry’sresponsivenessto theopportunitiesinherentin commercial
innovations.

• An appropriatebalancebeingmaintainedbetweenAustralia’sethical
standardsandtherequirementsfor healthandmedicalresearch.For example,
theneedsofresearchersrequiringappropriateaccessto current“raw
materials”for healthandmedicalresearchsuchasstemcell materialandthe
dataofindividuals,asagainsttheneedfor ethicalstandardsandgovernment
regulation.

At an institutionallevel, theInstituteof MolecularBiosciences(1MB) at the
Universityof Queensland(whichreceivesconsiderableNHMRC funding)hasthe
mostinnovativeapproachto commercialisationandengagementwith their
stakeholders.Theirinfrastructureallocationfrom theQueenslandStategovernmentis
tied to KeyPerformanceIndicatorssetby StateTreasury.1MB reviewsits staff
annuallyandcommercialactivity is measuredandvalued. 1MB Coin, thecommercial
armofthe1MB, has12 staff for an Instituteof500 orso staff, andpro-actively.
focusesthescientistson theneedto commercialisetheirresearchoutputs.

TheNHMRC suggeststhatProfessorJohnMattick, Director,1MB, beinvited to
providehisexpertviewsconcerningthisareato theCommittee.

~- strategiesin other countries that may be of instruction to Australia.

• Collaborationsat all levelsareimportantfor innovationandcommercialisation,
andlinks formedbetweenresearchersearlyin theircareerpathhavebeenfoundto
beparticularlyresilientandproductivelonger-termlinks. A schemesimilar to the
EuropeanUnion’s (EU) Marie CurieFellowshipsbut on asmallerscale,mightbe
consideredfortheAsiaPacificregionwith aview to growingsuchrelationships
betweenAustralianandregionalresearchers.

Marie Curie Actions- Mobilityfor Researchers
UndertheFrameworkProgrammes,anumberoftheprogrammesundertheHuman
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ResourcesandMobility (HRM) activity areavailableto researchersfrom countries
outsidethe EU.This activity hasan annualbudgetofEl,580million (approx.
AU$2,758million) andis largelybasedon thefinancingoftrainingandmobility
activitiesfor researchers.Theseactivities,knownastheMarie Curie Actions, are
aimedatthedevelopmentandtransferofresearchcompetencies,theconsolidation
andwideningofresearchers’careerprospects,andthepromotionofexcellencein
research.Mostoftheseactionsareopento researchersofall agesandnationalitiesin
all fields of scientificandtechnologicalresearch.Eligibility for thevariousschemesis
basedon researchexperienceandexpertise.

Marie Curie Fellowships
In aneffort to enhancenetworkingbetweenresearchers,theEUprovidesFellowships
forresearcherscomingfrom third countries,suchasAustralia,to trainin Europe.

Incoming International FellowshipsTheIncomingInternationalFellowshipstarget
experiencedresearchersfrom outsidetheEU whowantto moveto Europeto takepart
in researchtraining. Fellowsmusthaveatleastfouryearsexperienceandmustagree
to awork programmewith aresearchorganisationin an EU countrybeforeapplying.
TheAwardis for oneto two yearsduration.

OutgoingInternational Fellowships
Also availableto AustralianResearchInstitutesis theopportunityto employ
experiencedresearchersfrom Europeon OutgoingInternationalFellowships.These
fellowshipsaim to broadentheinternationalresearchexperienceof European
researchersby allowing themto spendtimeat aresearchcentreoutsidetheEU.
Typically theresearcherwill spendoneto threeyearson this fellowshipbefore
returningto theEU.

FurtherinformationonMarie CurieActionsis availableon thefollowing websites:

http://europa.eu.int/comm/research/~6/mariecurie-actions/action/levelen.html

http://www.cordis.luIfp6/find-doc.htm

Impediments to technologicalinnovation and commercialisation

Whenaskedto identify issuestheyviewedascurrentmajorpotentialimpedimentsto
technologicalinnovationandcommercialisationin theAustralianenvironment,scientific
expertswith abackgroundin commercialisationassociatedwith theNHMRC nominatedthe
following:

ThesizeandstrengthoftheAustralianmarket. Thesmall sizeoftheAustralianmarket
limits whatcanbeproduced‘within Australia. Researchersconsideringpotential
innovationsmustoftenaim to meettherequirementsof aninternationalmarket,which
areoverandabovethoseofthe localmarket.

2. Lackofknowledgeand expertisein translatinginnovationinto acommercialproduct.
Forexample,businessmodelsandexpertisefor commercialisationthat areappropriate
for largeinstitutes,maynotbeusefulfor smallerorganisations.

3. Thelackof stronginterchangeandinteractionbetweenindividualsin the
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research/academiccommunity,thecorporatesectorandgovernment,alongthelines
seenin theUSA andScandinavia,wherekeypersonnelmovefreely andfrequently
from onesectorto another.TheNHMRC’s DevelopmentGrantsandIndustry
Fellowshipsaim to addresstheseissues.

4. Views within theresearchcommunity
~ Thereis a negativeperceptionof commercialisationspecifically,andresearch

applicationgenerallyamongmanyAustralianscientistsworkingatthebasicend
ofthespectrum.This is alsowell documentedin aresearcheropinionpoll
conductedby ResearchAustralia9. Thereis a lackofdesireto takebasic
discoveriesanddevelopthemto thepoint wheretheyareofinterestto the
commercialworld.

~ Thereis aperceptionthatinsufficientvalueis placedon commercialisation
activitiesby governmentfundingbodies,comparedwith efforts in academic
scholarship.Altering thebalancebetweenhow commercialisationis valuedin
grantassessmentsrelativeto publicationsandcitationswill affectresearchers’
behavior.

5. Lackoffundingin the initial stagesof researchanddevelopment
~ It is claimedthatthereis a lackoffundsto takebasicdiscoveriesanddevelop

themto thepointwheretheyareofinterestto thecommercialworld. The
funding gapbetweentheconclusionofasuccessfulNHMRC grantandthestage
ofdevelopmentnowrequiredfor big pharmaceuticalinteresthaswidened
considerably.NHMRC’s DevelopmentGrantsaim to beginto fill thisniche,
howeverthequalityandnumberofapplicationshasbeendisappointing(this
mayreflectthenegativeattitudeofresearchersto commercialisation).

> Sourcesofadditionalfundingfor patentprotectionanddefencearescarce.
~ Sourcesofadditionalfundingfor academicbusinessdevelopmentofficesare

scarce.

6. Lackoffunding in later stagesofresearchcommercialisation
~ Thelackof amajorpool ofventurecapitalmoney,accessiblelocally, andrun

by peoplewho toleratetherealitiesof risk takingin thisarea.
~ Downstream,thelackofameaningfulcapitalmarketandunsophisticated.

valuationoftechnologyhasled, on theonehandto companiesinappropriately
usingInitial PublicOfferings(IPOs)astheirinitial vehiclefor raisingcapital
andsecondly,to companiesthat shouldbeattheIPO stageraisingsmall
amountsofcapitalcomparedto whatUS companiesofa similar ilk canraise
from theirspecialhightechnologysharemarket(NASDAQ).

7. Specificallyin relationto clinical researchandtranslation,
~ Theabsenceofappropriatelytrainedcliniciansandhospitalenvironments

capableofundertakingtranslationalresearchis amajorproblem. Thepublic
healthsystemis by necessitysoservice-orientedthat theability to undertake
translationalresearchin Australiahaslargelybeenlost.

~ Thelevel of fundingrequiredfor translationalclinical trials is very significant,
andto a greatextent,unavailablefrom Australiansources.

10



SUMMARY

• TheNHMRC hasresponsibilityfor fosteringscientificexcellenceandknowledge
creationin disciplinesrelevantto humanhealthin orderto contributeto improved
individualandpublichealthoutcomes.As a consequence,it seeksabroadrange
ofoutcomesfrom its investmentin healthandmedicalresearch.

• FromtheNHMRC’ s perspective,commercialisationis oneofseveralimportant
mechanismsfor researchoutcomesto betranslatedintobetterhealth.

• Througharangeofinitiatives,theNHMRC is respondingto needsthathavebeen
identifiedto advanceinnovationandcommercialoutcomesin thehealthand
medicalresearchsector.

• Despitea numberofrecentcommercialisationsuccessstories,it mustbenoted
thatthereis a longtimeframebetweeninitiating programstargetingcommercial
outcomesanda largescaleattainmentofsuchoutcomes.

• Therestill existarangeofmultifacetedand complexissuesthatneedto be
effectivelyaddressedin orderto maximisetheopportunitiesfor commercial’
rewardsfrom healthandmedicalresearch.

National Health and Medical ResearchCouncil
23 May 2005
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ATTACHMENT A - Development Grants
Grant Type Title of Grant Chief Investigator

A
Institution Lay description Significant features relating to innovation

andlor commercialisation
Development Targetingprotein ProfessorAntonio Universityof Researchersdemonstratedthatit Timelyuseofthefundsenabledproofof

kinaseC in Ferrante Adelaide waspossibleto targetspecific concept,creationofIP in theform ofa
diabetes proteinkinaseC isozymesusing patentapplication,andalicensingagreement
management fattyacidmimeticsandthat to enablefurtherincubationprior to
usingnovel engineeredfattyacidscanbe commercialexploitation. It is agood
olyunsaturated developedasnoveltherapeuticsto exampleoftranslationoutcomesfrom a
attyacids controldiabeticcomplicationsby Developmentgrant,including’proofof

targetingproteinkinase conceptfrom soundscience,to captureIP
C.Specificallytheydemonstrated anda licensingagreementto securefurther
that anovel fattyacid, MP5 is able commercialincubation. Theresearchers
to supresstheability ofglucoseto havebeensuccessfulin licensingto Peplin
causekidneydamagein ratmodels Biotech(aQueenslandbasedlife sciences
ofinduceddiabetes. company)to developthenextlevel ofvalue

beforecommercialisation.This fast
licensingandengagementofanAustralian
smallmediumenterpriseis agoodexample
oftranslationofstrongbasicresearch.
Broaderapplicationsofthis approachto

commercialisationin pharmaceuticalI
nutriceuticalsareto be expected.
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Development Reducing the
Burden of Joint
Replacement:An

BiofeedbackDevice
forPost-Surgical
Rehabilitation

ProfessorJulie
Steele

Universityof
Wollongong

Projectaimsto developdevice
capableofprovidingimmediate
audiblefeedbackwith respectto

kneemotion for enhancedpost-knee
replacementsurgery.

Projectis yetto becompleted.Current
unmetneedfor suchwearablebiofeedback
devices. Anticipatedthattheprojectwill

leadto intellectualpropertygeneration,
strengthenedpartnershipsandidentification
of anindustrypartnerto commercialisethe

technology.
Development RNAInterferencein

modelsystemsof
macular
degeneration

A/Professor
LevonKhachigian

Universityof
NewSouth

Wales

Exudative age-related macular
degeneration (AMD) is the most

common cause of irreversible
severe vision loss in the elderly.
Project will use novel gene-
targeting agents to provide
precliical proof of principle
evidence of their therapeutic
potential in established animal
models, pre-empting Phase lA
safety trials in AMD patients

Projectis yetto becompleted.A safe,
specificandeffectivepharmacologicagent

for AMD hasenormoustherapeutic,social
andeconomicbenefits.
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Bronchoprovocation
testing in children
using mannitol
powder aerosols

A/ProfessorHak-

Kim Chan
Universityof
Sydney

Asthmacoststhe.healthcaresystem
$585 to $720million peryear,and
is themajorcauseof childhood
hospitalisationandlong-term
morbidity. A newdiagnostictest
thatinvolesinhalingadrypowder
ofmannitolhasbeendevelopedin
Australia,which is notavailablefor
youngchildrendueto a lackof a
suitabledeliverysystem. This
projectaimsto developadelivery
systemso thatareliableobjective
assessmenttechniqueof
bronchoprovocationtestingusing
inhaledmannitolpowderswill
becomeavailable.

Projectis yet to becompleted.Concepthas
beenvalidatedin vitro, andaprototype
deviceis availableattheUniversityof
Sydneywith aprovisionalpatentbeingfiled.
Theresultsproducedin thisprojectwill be
usedto optimisethedesignandrefinethe
furtherdevelopmentofthedelivery system
sothatit canbecomecommercially
available.

Development
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OPAL
immunotherapy for
AIDS

A/ProfessorPaul

Mulvaney
Universityof
Melbourne

Quantumdots,a typeof
nanocrystal,havebeenshownto
emit light ataveryprecise
wavelength.Quantumdotscanbe
conjugatedto amicrosphere.One
canchangetheQuantumdot
emittedlight by changingthe
surfaceofthemicrosphere.This
projectseeksto exploit this
principleto createanewclassof
ultrasensitivedetectorwhich canbe
usedin manysortsofapplications
suchasmedicaldiagnosticsand
biosensing.

Projectis yetto becompleted.Potential
applicationsin medicaldiagnosticsand
biosensing.

Development Developmentofa
serumbasedtest
for aggressive
prostatecancer

ProfessorGail
Risbridger

Monash
University

A critical phase in the progression
of prostate cancer is the

transformation of latent or dormant
to aggressive tumours. The project

Projectis yetto becompleted.Potential
applicationin serumbasedtestingfor

aggressiveprostatecancer.

aimsto deliveratestutilising the
inhibin/activinproteinsassurrogate
markersofaggressivedisease.

Development
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Automated seizure
in the newborn

ProfessorPaul
Colditz

Universityof

Queensland
Newbornbabiesareatrisk of
becomingshortofoxygenduring
deliveryandsustainingbrain
damage.Seizuresmaycausefurther
damageto thebrainbecausethey
releasedamagingchemicalsor
makeextraenergydemandson the
brainthat cannotbe met. The
projectproposesto automatically
detectandcountseizures,building
onprior researchworkconcerning
fundamentalEEGsignalprocessing

Researchersanticipatethattheproductwill
beofmajorcommercialinterest.

Development
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ATTACHMENT B - Industry Fellowships
Type of Award Name of Researcher Institution Title of project Current status
Industry
Fellowship

Dr Michael Slater UniversityofSydney Theproductionandmarketingofa diagnostickit to
ident~fr thepresenceanddevelopmentalrate of

preneoplasia

Yet to be
completed

Industry
Fellowship

Dr Paul Egan Walter& ElizaHall
Institute

Evaluationofcytokineinhibitors in animalmodelsof
rheumatoidarthritis

Yet to be
completed

Industry
Fellowship

Dr Karen Vickery UniversityofSydney Biofilm: Investigation,Monitoringand Control Yet to becompleted

Industry
Fellowship Dr Michael Rolph GarvanInstitute

Discovery and validation of therapeutic targetsfor
inflammatory disease using genomic technologies

Yet to be
completed

Industry
Fellowship

Dr GeoffreyDandie UniversityofAdelaide

Identificationofbioactivemoleculesassociatedwith the

regulationor controlofinflammatoryboweldisease

Yet to be
completed

Industry
Fellowship DrAmandaEdgley MonashUniversity

TargetingObesity:manipulatingmetabolismusing
geneticallymodifiedmice

Yet to be
completed

Industry
Fellowship

Dr Kong-NanZhao Universityof Queensland

Matchingbetweencodonusageand tRATAabundance
determinestheexpressionoftargetinggenesin

mammaliancells

Yet to be
completed

Industry
Fellowship DrBronwynBattersb Universityof Queensland

DisarmingDeadlyViruses:High ThroughputProtease
ScreeningusingMassivePeptideLibraries

Yet to be
completed

Industry
Fellowship Dr ChristopherJolly Universityof Sydney Productionofhumanmonoclonalantibodiesin vitro

Yet to be
completed

Industry
Fellowship

Dr BenjaminKile

Walter& ElizaHall

Institute

A phenomic and genomic approach to ident~dng
harmaceutical targetsfor the amelioration of

hematopoietic deficit

Yet to be
completed

Industry
Fellowship

Dr RobertBischof UniversityofMelbourne

Developmentofantibodiesto 11-13receptorandtheir
reclinical testingin a sheepmodelfor humanallergic

asthma

Yet to be
completed
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ATTACHMENT C - Project Grants

Grant
Type

Title of Grant Chief
InvestigatorA Institution Lay description

Significant features relating to innovation andlor
commercialisation

Project Geneticdissectionof
the biogenesisand
unction ofTypeIV
zmbriaeof

Pseudomonas
aeroginosa

Professor

John
Mattick

University

ofQLD

Established extracellular DNA is
needed for biofilm formation,
demonstrated quorum sensing is
not required for twitching motility
and characterisation of two
systems controlling twitching
motility including the most complex
signal transduction protein yet
described.

Research carried out is outstanding in terms of scientific
impact, importance to individuals with a health problem,
and to biotechnology orpharmaceutical companies.

Research has produced three fundamental discoveries that
could make major contributions to infectious disease and
the discovery of novel antibiotics and anti-biofilm agents.
The basic research is likely to contribute to new approaches

to biofilm management and identifying antibiotics not
detected in conventional bacteriostatic and bacteriocidal

Project The vasoprotective
actions offlavonoids
in ischaemia and
hypercholesterolaem
ia

A/Professor
Owen L
Woodman

University of
Melbourne

Experiments focused on the ability
of flavonols and isoflavones to
enhance endothelium-dependentrelaxation and the determination of
the mechanism of action of that
effect.

Work carried out is of outstanding importance to
Biotechnologyor Pharmaceutical industries. Research has

led to formation of a start up company to develop drugs to
treat ischaemia.

Project The role ofdendritic
cells in graft-versus-
host disease after
allogeneic stem cell
transplantation.

Dr Geoffrey
R Hill

Queensland
Institute of
MedicalResearch

Project was aimed at
understanding the mechanisms by
which myeloid growth factors inhibitalloreactivity and to further study
the effect of FLT-3L based
cytokines on graft-versus-host
disease.

Research is outstanding in terms of scientific impact,
importance to individuals with a health problem, to the
community in general, policymakers and health service
providers and to biotechnology or pharmaceutical
companies. Has enhanced understanding of stem cell
mobilization and transplant tolerance, using G-CSF
receptor agonist (ProGP- 1). Manypatents, publications
and avenues for new therapies and better health outcomes.
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Project Diagnosis ofbrain

abscesses by
magnetic resonance

Professor

Tania Sorrell

University of

Sydney

Magnetic resonance methods for

automated, non-invasive diagnosis
of focal brain infections

Research carried out is outstanding in terms of scientific

impact, importance to individuals with a health problem,
and to biotechnology or pharmaceutical companies. Cutting

methods. edgetechnology. OneprovisionalUSpatentpending.
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ATTACHMENT D - Program Grants

Grant Type Title of Grant Chief Investigator A Institution Lay description Significant features relating toinnovation andlor commercialisation

Program
144105

Epilepsy: a collaborative
research propgram from
genome to patient

Professor Samuel Berkovic University of Melbourne Epilepsy: a
collaborative
research propgram
from genome to
patient

International Patent - Apparatus and
method for direct detection of electrical
activity of electrically excitable tissues
in biological organisms - 30 July 2004 -
Inventors: GD Jackson, DF Abbott, JW
Prichard: National Patent - Apparatus
and method for imaging biological
tissues - 17 May 2004 - Inventors: GD
Jackson

Program
225108

Heart failure and its.
antecedents: Pathophysiology,
prevention and treatment

Professor Garry Jennings Baker Heart Research
Institute

Advanced Cardiac
Disease and Heart
Failure

Australian l~rovisionai i’atent -
Methods of activating AMP kinase and
nitric oxide synthase - 2004 - B
Kingwell, D Kemp: Australian
Provisional Patent - Methods of
treatment of cardiovascular disease -
2003 - DM Kaye: Australian
Provisional Patent - Amino acid
analogues - 2003 - DM Kaye, N Ede:
Australian and International (US) -
Treating valve failure - 2004 DM
Kaye,JM Power, C Alferness
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ATTACHMENT E - Examples of other successful commercialisation based on NHMRC funding
Grant
Type Area of research Chief Investigatorls Institution

Significant features relating to innovation andlor
commercialisation

Block IL-13 receptor

Professors Nick
Nicola and Doug
Hilton

WalterandEliza
Hall Institute

Developedaspartofa collaborativeresearchagreement
with AMRAD andlicensedto Merck. In thelast2 years
US$14Mofapotentialtotal ofUS$112Min licensefees
haveflowedbackto Australia.

Early
research
was funded
by NHMRC

Human papilloma virus vaccine Professor Ian
Frazer

Universityof
Queensland

International collaboration with gynaecologists from
many Brisbane hospitals, and from Wenzhou in China.
A possible therapeutic vaccine (CerVax TM 16),

developed in conjunction with CSL Ltd, an Australian
biopharmaceuticals company, has recently completed
encouraging Phase I trials. A vaccinetherapeutic for
genital warts is in early phase clinical trials, and further
vaccines targeted at other infectious diseases are in
laboratory development, some in conjunction with
Coridon Pty Ltd.
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