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Executive Summary

Thebiotechnologysectorhasaleadingrolein Australia’sefforts to achievelongterm
global competitivenessderivedfrom aknowledge-basedeconomy,basedon
Australia’sstrongscienceandeducationsystemsandthecreativetalentsof its people.
ThequalityofAustralianbioscienceandbusinessmanagementhasnotbeenmatched
historicallyby successin commercialisation.

Australianbiotechnology’smajorsuccessesarein theareaofmedicaldevices— the
bionic ear(CochlearLtd) andrespiratorysupportfor sleepapnoeasufferers(ResMed
PtyLtd). Only oneAustraliandesignedpharmaceuticalproducthasbeenintroduced
to themarket— Relenza,aneuraminidaseinhibitorfor thetreatmentof influenza
developedby Biota. In spiteofthis, themajorityof Australianbiotechnology
companiesaredevotedto drugdiscovery1,mostly in basicscienceandpreclinical
phases.

StudiesofAustralianbiotechnologyhaveidentifiedseveralpointsin the“scienceto
product”sequencewhereimprovementscouldsharpenthecompetitivepositionofthe
industry.Theseincludeimprovedlevelsofprivatesectorinvestmentandthe
formationofpartnershipsto moveprojectshigherup thevaluechainandultimately to
commercialisetheproducts.

This submissionwill focuson therole of internationalpharmaceuticalcompaniesasa
sourceofscientificandbusinessdevelopmentresources,andascommercialisation
partnersfor thelocal biotechnologyindustry.

Introduction

Themarketforpharmaceuticalandbiotechproductsis aglobal one,andhavinga
global outlookis fundamentalto anyproduct,especiallygiventhetime-consuming,
expensiveandrisky developmentpaths. Theinnovationneedsto be successfulin
multiplemarketsto justify andrecouptheR&D investment.

Thedevelopmentpathnecessaryto takeanyearlystagepharmaceuticalproduct
throughto marketis incredibly long, complexandcostly— far outofthereachof any
small organisationto do alone. Successcanonly comefrom thesesmall organisations
formingpartnershipswith largerplayers. Alliancesprovidetheresearcherswith
accessto funding, developmentcapabilities,businessmanagementandmarketing
expertisenecessaryto enterinternationalmarkets.

If theAustralianlocal biotechindustryis to deliveron its potentialto bea significant
contributorto Australia’sfutureknowledgeeconomy,thenit mustdevelopexpertise
andreputationin aspectsofthebiotechandpharmaceuticalvaluechain— whereit can
be internationallycompetitiveandattractinternationalpartnersto fund theirwork and
continueto developtheindustry.

An internationalpresencein theform ofa strong,locallybasedpharmaceutical
industryhasmuchto offer thecommercialisationprocessin termsofthebusiness
skills requiredduringthedevelopmentstages.Theseincludeclinical trials
management,regulatory& reimbursementexpertise,manufacturingskills, business

1. Austradeweb-site,biotechnologypage,www.austrade.gov.au
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expertisein resourceplanning,financial& risk managementandofcourse,marketing
andsales.

Private Sector Investment is Critical

It is estimatedthat it costsapproximatelyUS$802million to bring anewdrugto
market(DiMasi, HansenandGrabowski2003). This is asignificantamountof
money,andtheearlystagesof pre-clinicalandclinical work especiallyencompass
significantrisk.

TheAustraliancapitalmarketaloneis not largeenoughto supportan Australian
biotechcompanyalongthis commercialisationpath. Overthe4 yearsto 2002,most
companieshavemanagedto raisearound$AUS 15 million in investmentcapital2,
leavingasizeablegapto be filled.

GlobalpharmaceuticalcompaniessuchasMSD havethecapacityto fundsuchwork
throughto completion. In 1999,the local Australianpharmaceuticalindustryspent
morethan 10 timestheamountofventurecapitalintomedicalR&D, investing
$AUS3OOm againstaventurecapitaloutlay of $AUS25m. Globalpharmaceutical
companiesareamongstthe largestfundersofR&D, with expenditureof$U538.8bn
in 2004g.

As mentionedearlier,only oneAustraliancompanyhashadexperienceoftaking a
pharmaceuticalproductfrom researchanddiscoveryphasesthroughto market.
Globalresearch-basedpharmaceuticalcompanieshavea longhistory in this exact
area.Theyarepartofthe infrastructurethat thegovernmentseeksto build.

2. Centrefor StrategicEconomicStudies,Victoria Universityof Technology;WorkingPaper8 2002

3. PharmaceuticalResearch& Manufacturersof America,PhRMA AnnualMembershipSurvey2005

Canada’s Biotech Strategy
It is illuminatingto contrastAustralianandCanadianperformancein relationto
successfulcommercialisationoutcomes.Researchundertakenby theCentrefor
StrategicEconomicStudiesatVictoria UniversityofTechnology(CSES)suggests
thatthebiomedicalindustryin Canadais 3-4times thesizeofAustralia’s,andis
“moresubstantiallyintegratedinto theglobalbiomedicalindustrythanis simply
explainedby therelativesizeof thetwo countries”.

CSEShaveconsideredabroadrangeoffactorsto measurecomparativesuccess.
Manyoftheseindicateareasof increasingvariancebetweenthetwo countries:

• In 2003,Canadahad3 times thenumberofpatentsissuedthanAustralia(US
Patent& TrademarkOffice)

• In theirlate-stagepipeline,Canadahas30 productsin phaseIII clinical trials, and
60 in phaseII, whilst Australiahas5 and 20 respectively(Ernst& Young
AustralianBiotechnologyReport2001,Rasmussen& Sweeny2002)

• Thetotal payoutvalueoflate-stagealliancesbetweenCanadianbiotechandtheir
clientswas37 times that ofAustralia(CSES)
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In consideringthedifferencesbetweenCanadaandAustralia,CSESnotedthat:

• Canada’spublic sectorinvestmentin healthR&D is nearly3 times that of
Australia

• Althoughbothcountries’privateexpenditureon healthR&D hassteadily
increasedovertheyears,Canada’srisehasbeennoticeablysteeper,especially
overthe last4 years. Muchofthishasbeenachievedby implementingincentives
for business

Thiswould suggestthatCanadahastakentheright approachin committingpublic
fundingto enableearlystageresearchanddiscovery,buthasalsoensuredthatthis has
beenmatchedby privatesectorinvestmentofsufficient scale.

Thechartbelow illustratesthekey factorsusedby CSESto measureprogressofthe
biomedicalsectorsin thetwo countries.This clearlyshowsthatthesuccessbeing
enjoyedby Canadaincreasesexponentiallyin movingalong thevaluechaintowards
commercialisation,with sizeabledifferencesemergingatthe laterstagesof
development.From thisdata,it would seemthat Canadahasbeenableto achieve
greateroutcomesfrom its approachto commercialisationthanhasbeenachievedin
Australia.

Chart 2. Ratio of Key Canadian to Australian indicators for the Biomedical Sectors
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Oneof thenoticeableaspectsof Canada’sbiotechstrategyis theiremphasisand
commitmentto encouragingandenablingtheglobal businesscommunityto investin
andpartnerwith theirlocal industry.

Theimplementationofstrategiesthat ensurepartnershipinvestmentatmultiple stages
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discoverystage,a largepharmaceuticalcompanywould be receptiveto investingin
thedevelopmentstage,thenthisprovidesconfidenceto theventurecapitaliststhat
theywill haveabuyerwhentheyneedto sellon theirinvestment.

There is a compelling argument that R&D investmentby the global
pharmaceuticalindustry, the largest and mostcloselystrategically aligned
source,should becomea fundamental pillar ofAustralia’s biotechnologyplans.

Therearea number ofbarriersto increasedprivatesectorinvestmentby the
pharmaceuticalindustryin Australia. Theseinclude:

• An R&D tax concessionregimewhich is essentiallynotableto beaccessedby
global pharmaceuticalcompanies

• An operatingenvironmentwhichdoesnot appropriatelyrecogniseorreward
innovation

Partnerships

Businessalliancesand partnershipsarenow an establishedandvital featureofthe
internationaleconomy.This is particularlythe casewherethepathto marketfor the
productorservicehascharacteristicsthatmakeit especiallyhighrisk, time
consumingorcostly— all threebeingkey featuresofpharmaceuticaland
biotechnologydevelopments.

Thework undertakenby CSESconcludesthat allianceswith significantglobalentities
suchas pharmaceuticalcompaniesrepresenttheprimedevelopmentpathfor
Australia’sbiotechandresearchsector. In theircomparativestudiesofAustralianand
Canadiansuccessin commercialisingbiotech,theystatethat a critical partof
Canada’ssuccesscanbeattributedto theirability to maketheirdiscoveries“attractive
to awell fundedpharmaceuticalalliance”.

ThePharmaceuticalIndustryActionAgenda4statesconclusivelythat“stronglinks
provideresearchersandbiomedicalstart-upswith accessto experiencedmanagement,
goodadviceandfunding”. Indeed,thedocumentis subtitled “Local Priority — Global
Partner“. In its reviewofthecommonthemesfrom thesuccessstories,thedocument
concludesthat “commonto all casestudieswastheimportanceofalliancesor
partnershipsbetweenparticipantsalongthepharmaceuticalsindustryvaluechain”.

MostoftheagreementsMSD Australiahasenteredwith Australianbiotech
companieshaveinvolved partneringon commercialisationexperienceandskills. This
hasbeenstatedat thebeginningasbeingakeyneedwithin thepartnership,onewhich
acceleratesthe company’sdevelopmentas ascience-basedbusinessandprovidesa
mechanismto gainknowledgeandexperiencewhichwould be impossiblefor themto
accessin anyotherway. Suchagreementsmakefor greaterefficiencysinceeach
partnerbringstheiressentialcapabilitiesto thebusinessathand.

It is vital thatthis processtakesplaceso that thepartnershipcanensurethat the
discoveriesaremadeas‘investmentready’ aspossible,to givethemeverychanceof
success.For example,Merckhashada 15-yearhistoryofpartneringwith AMRAD,

4. PharmaceuticalsIndustryAction Agenda,LocalPriority— GlobalPartner;AustralianGovernment
DeptIndustryTourism& Resources,2002
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playing avital role in its establishmentby forming ajoint venture.This hashelped
ensurethatAustraliahasbeenableto build anddevelopsomelong-standing
capabilitiesandexperiencein theareaofbiotechandpharmaceutical
commercialisation.

Therelationshiphasseen,andwill continueto see,substantialinvestmentby
MSD/Merckto enablework to be conductedto increasethevalueoftheAustralian
IntellectualProperty(IP) andmoveit towardssuccessfulcommercialisation.

In June2003,MSD andAMRAD announceda significantresearchcollaboration.Key
aspectsofwhichweretheagreementsaroundhumancapital. Merckbringsto the
collaborationstrongskills in clinical developmentandmarketing,which will enable
AMRAD to acceleratethepreclinicalandclinical stagesofthework. At US$112
million plusroyalties,this collaborationis argnablythe largestbiotechnology
partnershipin Australianhistory.

MSD hashadasimilarly longhistoryofpartneringwith CSL. Oneofthe fruits of
this partnership— avaccinefor HPV — is oneofthenewmajordrugsin Merck’s
researchpipeline.

L

I

CSL’s Partnership with Merck & Co.
ThediscoveryoftheHumanPapillomavirus(HPV)vaccinebeganin 1989whena
researchgroupin CSL identifiedHPV asapotentialvaccinetarget.Thegroupjoined
forceswith ProfessorIanFrazer,now DirectoroftheUniversityofQueensland’s
Centrefor ImmunologyandCancerResearch.

ProfessorFrazer’sbreakthroughcamewhenhedevelopednovelantigensthat could
beusedasthebasisfor anHPV vaccine.CSL patentedthevaccinein 1991 and
selectedMerck& Co., Inc. to licensethevaccinein 1991.CSL hadworkedwith
Merck & Co., Inc. on othervaccineprojectsandwascomfortablewith the company’s
high ethicalstandardsandstrongcapabilitiesin bringingproductsto market.

In 1995, Merck& Co., Inc. acquiredexclusiverights to thetechnologyandbegana
vaccinedevelopmentprogram.By 1997,vaccinepreparationssuitablefor clinical trial
wereavailable.Merck & Co., Inc. hastakenthevaccinethroughPhasesI andII
clinical trial globally, first establishingthesafety,biochemicalandphysiological
effectsofthevaccineonhealthvolunteersandthenfocussingon efficacyanddosing
regimenswith small patientgroups.

Merck Sharp& DobmeAustraliais now involved in managingtheAustralianphase
III clinical trial sites in Melbourne,Sydneyand Perth

If it successfullycomesthroughPhaseIII trials andfulfils its currentpromise,the
HPV vaccinerepresentsa significantadvancein thepreventionof cervicalcancer
globally. Thefour strainsofthevirus againstwhichthevaccineaffordsprotection,are
associatedwith 70%of casesofcervicalcancer.It hasthepotentialto save225,000
lives worldwideeveryyear,andpreventalmosthalfamillion womenfrom
developingcervicalcancer.

TheHPV vaccinehighlights theoutstandingbenefitsto bereapedby collaboration
betweenAustralianresearchers,local and globalpharmaceuticalcompanies.
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Researchconductedby CSEShasshownthat, althoughthenumberofalliancesin
Australiahasgrowndramaticallyoverthelast few years,themajorityoftheseare
betweenbiotechcompanies,orbetweenbiotechandacademia.Theserelationships
arenaturallyfocusedon thetransferof technologywithin thediscoverystages.The
numberofalliancesbetweenpharmaceuticalcompaniesandbiotech,which is critical
to successfulcommercialisation,remainsrelatively low.

It is MSD’s contentionthatpartnershipsbetweenlocal AustralianBiotechandglobal
pharmaceuticalcompanieswhohaveastronglocal presence,areone ofthekey
mechanismsfor realisingthehugepotentialofthis emergingandhighlyvaluedsector.

The Role of a Strong Local Subsidiary

Within a global companysuchasMerck & Co., decisionson whetherto investare
largelybaseduponcost andcomparisonswith othercompetitiveopportunities.While
thequality ofthescientificmaterialwill be paramount,thebusinessenvironment
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oftenbecomesatie-breakerbetweentwo closelyevaluatedprospects.A subsidiary
with moreresourcesavailablewill bebetterpositionedto evaluateandinvestin new
local innovations.

Advocacywithin aglobal pharmaceuticalcompanyby a stronglocal subsidiarywill
increaseinvestmentattractivenessfor acountry’sbiotechnologyofferings. A
companylike Merck & Co., will look at approximately7,000researchproposalsfrom
biotechnologycompanieseachyear,andentered54 licenseagreementsin 2004. The
sheervolumeofapplicationsmeansthatonly thebestorthebestpresentedideaswill
gainnotice. It is crucialto havealocal presencechampioningAustralianbiotechto
the company’sheadoffice — connectingtheproposalto theright people,ensuringthe
innovationis clearlylinked to thecompany’sstrategicareasofinterestand expertise
andsmoothingtheprogressofthediscussions.

For a stronglocalsubsidiaryto exist, theoperatingenvironmentmustbepositive,
allowing industryto grow and flourish. Programssuchasfactorf, PuPandthe
currentP3 playanimportantrole in thegrowthof privatesectorR&D in Australia,as
theyredresssomeofthedifficulties whichcompaniesfacein theregnlatoryand
reimbursementenvironment.

Thelocal subsidiarycanalsoplay akeyrole in overcomingtheperceptionthat
Australiais both small andlocatedtoo far away. Thisproblemhashistorically
plagnedAustralianbusinesslookingto expandabroad,andthebiotechindustryis no
differentin strugglingto overcomethisperceptionin its searchfor investment.
Canadahasshownit is possibleto overcomethebarrierofdistance,actingasit does
asa ‘developer’ to sucha significantnumberofEuropean‘clients’.

Concluding Remarks

Thebasisforthis inquiry is thatinnovationis a critical aspectto Australia’s future
economichealth. A flourishingandgloballycompetitiveAustralianbiotechnology
industryis fundamentalto anyknowledge-basedeconomy.

MSD believesthat partnershipsbetweenthelocal biotechindustryand global
pharmaceuticalpartnersarethemosteffectivekeyto achievingthesuccessful
commercialisationofAustralianideas.

PrivatesectorR&D investmentofsufficient scaletogetherwith accessto businessand
commercialisationexpertisearecontinuallycited asthetwo majorenablersto
progressingdiscoveriesalongthevaluechainandgettingaproductto theworldwide
market.

GlobalpharmaceuticalcompaniesarealreadysignificantfundersofR&D, and
unarguablyarethemost closelystrategicallyalignedandcommittedsourcesof
investment.

Australiangovernmentstrategymuststimulatetheformationofthesepartnershipsby
ensuringanR&D tax concessionregimewhich canbeaccessedby global
pharmaceuticalcompaniesandby havingan operatingenvironmentwhich
appropriatelyrecognisesandrewardsinnovation.
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