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Advancesinfundamental biomedica researchplay animportant andgrowingrole
inthedevel opment of new theragpeutic and diagnostic products. Althoughthedevelopment
of pharmaceutical end productshaslong beenaproprietary enterprise,! biomedical
researchcomesfromavery different tradition of open science, inwhichlongstanding
normscall for providingfreeaccessto new knowledgeinthepublicdomain. Thistradition
haseroded considerably over thepast quarter century aspatent claimshavereached
further upstreamfrom end productsto cover fundamental discoveriesthat providethe
knowledge base for future product development.

Oneimportant reasonfor thischangehasbeen anarrowing of theconceptual gap
betweenfundamental researchand practica gpplicationsinbiomedicinethrough advances
inmolecular biology. Oncelargely amatter of serendipity or trial-and-error, drug
discoveryisnow critically dependent onfundamental knowledgeof genes, proteins, and
associated biochemical pathways. Theforeseeablepractical payoffsof thisfundamental
researchmakeit easier toobtain patentsfor discoveriesthat,inanearlier era, would have
seemedtoofar removed fromuseful applicationsto beripefor patent protection. Asthese
early-stage advancesin human understanding have becomepatentabl e, new firmshave
emerged, raising capital todevel opand market proprietary research platformsthat lie
somewhere betweentraditional academic research and end-product drug devel opment.

Theupstream shiftin patenting activity hasmet littleresistancefromthecourts. In
1980the SupremeCourt held that genetically engineered microorganismswereeligiblefor
patent protection, construing thelanguageof the patent statute aspermitting patentsfor
"anythingunder thesunthatismadeby man."? Shortly thereafter, Congresscreateda
specialized court to hear appeal sin patent matters, the Court of Appeal sfor theFederal

Lvariousempirical studieshave underscored thecritical role played by patentson end-stage
pharmaceutical products. See, e.g., Wesley Cohen et a., Protecting Their Intellectual Assets:
Appropriability Conditionsand Why U.S. Manufacturing Firms Patent (or Not), NATIONAL BUREAU
oF Economic ReseaRrcH, Working Paper No. 7552, 2000 (discussing theimportance of patentsrel ative
to other mechanisms of appropriation across various industries and concluding that patents are
particularly important in the pharmaceutical arena); Richard C. Levinetal., Appropriating the Returns
fromIndustrial Research and Development, in 3 BROOKINGS PAPERS ON ECONOMICS ACTIVITY 783
(Martin N. Baily et al, eds., 1987).

2 Diamond v. Chakrabarty
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Circuit.® TheFederal Circuit hasfurther extended the Supreme Court'sexpansive
approachtopatent eligibility, particul arly for informationtechnol ogy, anareathatis
becomi ngincreasingly important to biopharmaceutical product development. Atthesame
time, theFederal Circuit hasset alow threshol dfor meeting theutility standardfor patent
protection, astandard that might otherwisehave prevented the patenting of upstream
biomedical researchthat hasnot yet yiel ded practical applications* TheFederd Circuit's
generaly supportivedttitudetowardspatentshasbroadly encouragedimaginativeclaiming
strategies and unprecedented levels of patenting activity.

Another factor of arguably greater significancein promotingintellectual property
claimsintheearly stagesof biomedical research hasbeentheexplicit policy of theU.S.
government to promote patenting of government-sponsored research results by
universities, government agencies, and other recipientsof federal researchfunds. This
policy, whichwascodified beginningin 1980with passageof theBayh-DoleAct®andthe
Stevenson-Wydler Act ® hasturned universitiesinto magjor playersinthebiopharmaceutical
patentingarena. Thegoal of theselegislativeinitiativeswasto promotewidespread
utilization of federaly-sponsoredinvention. Thelegidation’ sgponsorsbelieved that patent
rightsonsuchinventionwerenecessary to motivateprivatefirmsto pick upwhere
government funding leavesoff and devel op new discoveriesinto commercia products. But
thelegidationdrawsnodi stinction between downstreaminventionthat directly leadstoa
commercial product andfundamental research discoveriesthat broadly enablefurther
scientificinvestigation. Universitieshavetakentheopportunity tofilepatent applications
onbasicresearchdiscoveries, suchasnew DNA sequences, proteinstructures, and
disease pathways, that areprimarily valuableasinputsintofurther research, accelerating
theencroachment of thepatent systemintowhat wasformerly thedomain of openscience.
Evenwhenthey do not seek patents, universitiesoften seek to preservetheir expectations
for profitablepayoffsby imposing restrictionsonthedissemination of researchmaterials
and reagents that might generate commercial value in subsequent research.

Thisfrenzy of upstream patenting hascoincided with unprecedented | evel sof both
publicand privateinvestment in biopharmaceutical R& D andimpressivescientificand
technol ogica accomplishments. Inthelongrun, however, wefear that it may paradoxicaly

3 Citeto law creating Federal Circuit

4 Compare Brenner v. Manson with In re Brana

5 Act of Dec. 12, 1980, Pub. L. No. 96-517, Section 6(a), 94 Stat. 3015, 3019-28 (1980) (codified
asamended at 35 U.S.C. Sections 200-212 (1994)).

& Stevenson-Wydler Technology Innovation Act of 1980, Pub. L. No. 96-480, 94 Stat. 2311-
2320 (codified as amended at 15 U.S.C. §8§ 3701-3714).



159 BIOPHARMACEUTICAL RESEARCH [Eisenberg & Rai

hinder, rather than accel erate, thebiomedical research enterprise. Wehavethreeprincipal
concerns.

First,and most obviously, patentson upstream discoverieshinder subsequent
researchby permitting ownersto chargeapremiumfor theuseof discoveriesthat might
otherwisebefreely (or atleast morecheaply) availableinthepublicdomain. This
inevitably excludessomeuserswhowouldbewillingto pay marginal cost, but notthe
higher pricesthat patentspermit, aconcernthat i stroubl eing for biomedica researchgiven
the historical and continuingimportanceto scientific progressof advancesmadeby
researchersinnonprofitingtitutions. Thestandardretort tothisargument - that without
patentsto permit pricinginexcessof marginal costs, noonewould bemotivatedtoincur
R& D expensesthat werevul nerableto appropriationby freeriders-isanempirical claim
that ismoreplaus blefor discoveriesthat depend on privateinvestment thanfor discoveries
made with publicfunds. Themorequalified argument for patentson government-
sponsored research results- that without patents, thesediscoverieswouldlanguishin
government and university archives, neglected by privatefirms- makeslittlesensefor
discoveriesthat canbebroadly disseminated right away without further privateinvestment,
thereby enabling researchthat will generateadditional patentsondiscoveriesmadefurther
downstream (i.e., closer to a marketable end product).

Second, upstream patentsmay hinder subsequent researchwhenthey giveasingle
entity monopoly control of basi cresearch discoveriesthat enablesubsequent investigation
acrossabroad scientificterritory. Becausetheprincipleconstraint onthescopeof patent
clamsisprior knowledgeinthefield of theinvention, thisconcernisparticularly acutefor
patentson early-stagediscoveriesthat open up new researchfiel ds(suchasthediscovery
of pluripotent embryonicstem cells), asdistinguished from narrower technol ogical
applicationsthat grow out of and buildincrementally upon existing knowledgeinan
establishedfield. Theresponsetothisargument - that patent ownerswill bemotivatedto
disseminate path-breaking discoveriesto asmany customersaspossi ble- dependson
what wefear areoften unreali stic assumptionsabout theinformation, foresight andgoals
of peoplewhoarebargainingwith current or potential scientificand commercia rivals.
Freeaccessto prior fundamenta knowledgeinthepublicdomainfreesresearchersfrom
theburden of disclosing confidential research planstoriva swho might usepatentsonprior
discoveries to block or monitor the research of competitors.

Third, aproliferationof patentsoninterrel ated discoveriesinthehandsof different
ownersmay hinder R& D if subsequent researchersand downstream product devel opers
havetoincur significant transaction costsin getting permissionfrommultipleupstream
patent ownersbeforethey may proceed. Thisconcernisquitepressingincontemporary
biomedi cal research, whichdrawsuponmany prior discoveriesmadeby different people



160 BIOPHARMACEUTICAL RESEARCH [Eisenberg & Rai

andingtitutionsinuniversitiesand privatefirms.” Exchangesof DNA sequences, laboratory
animals, reagents, and datathat were once subj ect toanormativeexpectation of free
accessaretoday subjecttolicenseagreements, material transfer agreementsand database
accessagreementsthat needto bereviewed and renegotiated bef oreresearch may
proceed, imposing hightransaction costslong beforetheresearch hasyielded alikely
revenuestreamthat wouldjustify thesecosts. A standard responsetothisconcern- that
market forceswill motivatetheemergence of patent poolsand other institutionsfor
bundlingintellectua property rights, thereby reducing transaction costsand permittingthe
partiestorealizegainsfromexchange®- isanempirical claimthat hasnot yet beenborne
out by theexperienceof the biomedical research community. Thepublic domain
economizesontransaction costsby eliminating theneedtofind and bargainwith patent
owners, alowing researchto proceed expeditiously and without therisk of bargaining
breakdown.

Oneresponsetothese problemsmight invol vechanging thepatentlaws. One
might, for example, reinvigoratethe™ productsof nature” limitationonpatent eigibility so
astoexclude discoveriesof DNA sequences, protei ns, and biochemical mechanismsfrom
patent protection, or fortify theutility standard soastolimit the patenting of researchtools
and platforms, or providean exemptionfrominfringementliability for researchers.
Althoughsuchlegal adjustmentsareworth considering and someof themmight well be
justified, itisdifficulttocalibratethesechangesaccurately. Patentsclearly matterinthe
bi opharmaceutical industry, and unduerestrictionson patent protection may deter valugble
privateinvestment. Pharmaceutical firmsing st that they need drug patentsin order to profit
from long, costly andrisky investmentsinresearchandclinicd trias. Biotechnology firms
insi st that they need patentsontheir research platformsinorder toattract risk capital for
further development.® Giventhat privateinvestmentinbiomedical R& D today exceeds
publicfunding, thestrong belief of privatesector investorsthat patentsareessentia totheir
profit expectationsurgescautioninchangingtheunderlyinglega rulesthat supportthese
investments.

Ontheother hand, whenresearchispublicly sponsored, patentsarearguably less
important. TheBayh-DoleA ct presumesthat patentsaregenerally necessary topromote

" Rebecca S. Eisenberg, Bargaining Over the Transfer of Proprietary Research Tools: Is
ThisMarket Failing or Emerging?,inR. Dreyfusset al. eds., Expanding the Boundariesof Intellectual
Property: Innovation Policy for the Knowledge Society (Oxford 2001).

8 E.g., Robert P. Merges,Contracting Into Liability Rules: Intellectual Property Rightsand
Collective Rights Organizations, 84 Calif. L. Rev. 1293 (1996).

% See, e.g., John Golden, Biotechnol ogy, Technology Policy, and Patentability, 50 Eviory
L.J. 101, 167-72 (2001) (discussing widespread acceptance of the idea that small, capital-poor
biotechnology companies need a patent portfolio to compete in the capital markets).
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utilization of inventionsarisingfromfederally supported research or devel opment. The
argument behindthispresumptionisthat, without patents, product developmentis
unprofitable, and patentson publicly-sponsored research arethereforenecessary to attract
privateinvestment to devel opresearchresultsintocommercial products. Whatever the
meritsof thispresumptionfor patentsondownstreaminvention, it makeslittlesensefor
upstream research discoveriesthat might otherwisebebroadly disseminatedinthepublic
domainfortheuseof researchersinboththepublicand privatesectors. Thefarther
removed researchdiscoveriesarefromend product development, themorelikelyitisthat
subsequent researchwill generateadditional patents(including patentsoncommercialy
viableend products) that will bemoreimportant tothe profit expectationsof private
investorsthan patents on the prior knowledge base. Indeed, patents on the many
discoveriesthat enableproduct development aremorelikely toadd toitscoststhanto
enhanceitsprofitability. Giventhat thelong courseof biopharmaceutical product
development typically generatesagreat many patentedinventionsontheroad to market,
therisk that motivated Congressto passthe Bayh-DoleAct - that potential new products
wouldnever bedevelopedif theearly discoveriesfromwhichthey spring remain
unpatented - seemsquaintly out of touchwith contemporary R& D and patenting practi ces.

Althoughwesuspect that for many discoveriesemerging fromgovernment-
sponsoredresearch, thebenefitsof patenting arelow rel ativetothecostsitimposeson
further R& D, werecognizethat thereareimportant exceptions. Somediscoveries-
including someimportant researchtool sand enabling technol ogiesgeneratedinthecourse
of publicly-sponsoredresearch - undoubtedly requiresubstantial commercia investment
inorder totranslateauniversity prototypeinto somethingthat may bereliably mass-
producedfor widespread distribution. For example, technol ogiesand machinesfor DNA
sequencingandanalysis, initially devel opedinacademiclaboratories, haveoftenrequired
substantial additional investment by privatefirmstoturnthemintoreliable, commercia
availablelaboratory equipment. Patentsand exclusivelicenserightsmay becrucial to
motivate this sort of investment.

Thepolicy challengeistodeviseasystemthat doesthebest job of distinguishing
the casesinwhich patenting makessensefromthecasesinwhichit doesnot. The
compl exity of biomedical research makesthisaformidabletask, andthepublicinterestin
getting these determinati onsright demandsassi gning thistask to an appropriatedecision-
maker. Ideally, decisionsabout what to patent and what to placeinthepublicdomain
shouldbemadeby institutionsthat areinaposition to appreci atethetensionsbetween
widespread accessand preservation of commercia incentiveswithout being unduly swayed
by financial interests that are not aligned with the overall public interest.
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UndertheBayh-DoleAct, determinationsof what to patent areassignedinthefirst
instancetotheingtitutionreceivingfedera researchfunds-typicaly auniversityinthecase
of NIH-sponsored biomedical research.”® Universities, inturn, haveturnedthistask over
to technol ogy transfer professi ona swhosejob performanceistypically measured by the
revenuethey bringintotheuniversity. If theuniversity declinesto pursuepatent rights, the
sponsoring agency may claimthem, andif neither ingtitutionwantsto patent theinvention,
theinvestigator may doso. Inother words, if anyoneinvolvedintheresearch - the
grantee, thesponsor, or theinvestigator - thinkstheinventionisworth patenting, they may
prevail over anyonewho believestheinvention should beleftinthepublicdomain. The
research sponsor may vary theserulesonly in"exceptional circumstances,” andonly by
complying with burdensome procedural safeguards.

IN 1980, theserestrictionsontheability of research sponsorstodepart fromthe
pro-patent presumption of theBayh-DoleA ct doubtlessseemed sensibleenough. Atthat
time, univergty patenting wastheexceptionrather thantherul e, thebi otechnol ogy industry
wasinitsinfancy, and government research sponsors, particularly theNIH, had a
reputationfor being hostileto patentsto adegreethat impeded devel opment of new
productsand collaborationsbetween academicand commercial investigators. The
prevailing belief wasthat U.S. industry wasmissing opportunitiesto build uponanationa
advantageinuniversity-based research becauseuniversitieshad noincentiveto patent their
discoveriesand had to overcomestrong bureaucratic resi stanceonthe part of government
sponsorsinorder toretain patent rights. Thestory Congressheardwasthat universities
cared only about scientificrecognitionand wereindifferent to patents, that privateindustry
neededexclusiverightsunder university-owned patentsto make product devel opment
profitable, and that government funding agencieshad to berestrained fromindul ging their
anti-patent reflexessothat universitiesand privateindustry couldjoinforcestodevel op
new technologies for the benefit of the U.S. economy.

Twodecades|ater, muchhaschanged. NIH and universitieshavebecomeactive
patent claimantsand constant collaboratorswith privateindustry acrossthespectrum of

101 nkeepingwithitsoriginal title-- the University and Small Business Patent Procedures Act
-- the Bayh-Dole Act also gives small businesses the right to seek patents on the results of their
federally funded research. Congresswasquitetaken by the“very impressiverecordintechnological
innovation” complied by small businesses, S. Rep. No. 96-480, at 1 (1979), but initially rejected
proposed legislation (S.1215) that would have extended the same rights to large businesses. Large
businessinterestswere not defeated for long, however. 1n 1983, President Reagan extended theright
to retain patent ownership to large businessesin aMemorandum, and Congress quietly endorsed this
extension the next year in an inconspicuous housekeeping provision to a 1984 change in the law.
Trademark Clarification Act of 1984, § 501(13), 35 U.S.C. § 210(c).
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biomedical research.!! Universitiesarenolonger indifferent to patents, but eager to patent
their discoveriesinthehopeof sharinginthebounty of futurebl ockbuster products. Public
research sponsors, suchasNIH, havetakento heart their mandateto promotecommercial

product devel opment aswell ascontinuing scientific progress. Product-developingfirms
areaslikely tolament patentson publicly-sponsored discoveriesasrent-diverting siphons
asthey aretowel comethem asrent-preserving protectionfrom competitionin potential

product markets. Indeed, inthecontext of the Human GenomeProject, the patent-
sensitive pharmaceutical industry hasrepeatedly joinedwiththeNIH incallingfor the
dedication of new knowledge to the public domain.

Inthisnew environment, Congress’ decisiontodivest fundingagenciesof any
significant discretioninimposi ng restrictionson patenting makeslittlesense. 1ndeed,
because of thebreadth of their mi ssionsand becauseof their dual rolesasboth patent
owners(who standto benefit from obtai ning and licensing patents) and research sponsors
(whoultimately pay thecoststhat patentsimposeupon futureresearch), publicresearch
sponsorsarewel l-positionedto takeinto account theimpact of upstream patentsnot only
onfutureproduct devel opment but alsoonfuturescientificresearch. Incontrast, while
particular universitiesshould havesomeincentivetoresist patenting—after all, their
researcherswill havetohavetoincur thefeesandtransaction costsassociated with
licensing research patented by other universities—theimmediategainto berealized from
patenting may outweighthemoredistant possibility of gainfromauniversity-wideregime
of collectivesdlf-restraint. Universitiesfaceavery significant coll ectiveactionproblem,
and traditiona normsof openexchangemay nolonger besufficiently robust toaddressthis
problem. Theobstacletorelying solely onuniversitiesisparticularly largebecausethe
primary remaining adherentsto open sciencenorms, individua research scientists, donot
necessarily maketheultimatedecisionsabout university patenting. By thesametoken,
decisions by funding agenciestoforbid patentingin certaincircumstancesmight play a
valuableroleinbuttressing thoseintheacademy who do support open exchange of
upstream research.

TheBayh-DoleAct andthelncreasingly Proprietary Character of University-
Based Biomedical Research

Prior to passage of theBayh-DoleA ct of 1980, although somepublicresearch
sponsorsallowed universitiesto patent publicly-funded research discoveries, grantees

“Forarecent summary, seeNational I nstitutes of Health Responseto the Conference Report
Request for a Plan to Ensure Taxpayers' Interests are Protected (July 2001), posted on theinternet at
http://ww.nih.gov/news/070101wyden.htm.
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rarelywent tothetrouble.!? Universitiesbegantoshow greater interestin patentsinthe
late 1970sasresearch advancesin molecul ar biol ogy offered promiseof near-term
commercia applications®but thetotal number of university patentsremainedsmall. In
1979, universitiesreceived 264 patents;*by 1997, that number hadincreasedto 2,436.1°
Thisadmost 10-foldincreaseinuniversty patentingwassgnificantly greater thanthetwo-
foldincreaseinoverall patenting during thesametimeperiod,**and substantialy exceeded
growth in university research spending.t’

Publicly-funded biomedica research discoveriesaccount for amaor shareof these
university patents, particularly intermsof licensing revenues®® (Despitetheincreasingly
intimateinvol vement of industry with universities, industry actually fundsonly asmall
percentageof university-based researchinthelifesciences!®) Most university-owned
patents do not cover commercial end products, but rather fundamental research
discoveriesandresearchtools. A prominent recent exampleof apatented basicresearch
discovery madeat auniversity withfederal fundingisprimateembryonicstemcell lines.
Althoughagovernment moratorium of research on human embryosprevented NIH from
sponsoring researchtoderivespecificaly humanembryonicstemcell lines, NIH paved the
way for thisresearch by sponsoring researchto deriveembryonic stemcellsfromrhesus
monkeys and macaquesat theUniversity of Wisconsin. ThisNIH-sponsoredresearch
yiel dedabroad patent for theWisconsin Alumni Research Foundation (*WARF”), the
technology transfer armof theUniversity of Wisconsin, coveringal primatestemcell lines
(whichinclude, of course, humanembryonicstemcell lines), and provided disclosure

2See Rebecca S. Eisenberg, Public Research and Private Development: Patents and
Technology Transfer in Government-Sponsored Research, 82 VA.L.Rev. 1663, 1683 (1996). For
example, the Department of Health, Education and Welfare (now Health and Human Services) allowed
academic institutions with established technology licensing offices to patent the results of their
research. Id.

¥See D.C. Mowery et al., The Growth of Patenting and Licensing by U.S. Universities: An
Assessment of the Effects of the Bayh-Dole Act of 1980, 30 ReseArRcH PoLicy 99, 104 (2001).

“1d.

15 Mowery at 104.

181n 1979, atotal of 48,854 utility patents were granted. By 1997, that number had increased
t0111,983. See U.S. PATENT STATISTICS, CALENDAR YEARS, 1963-2000.

1 Mowery at 104.

18 Mowery at 117 (noting that |eading patents at the University of California, Stanford, and
Columbia“are concentrated in the biomedical arena.”)

® David Blumenthal at 369.
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support for subsequently filed claimsdrawn specifically tohuman embryonic stemcell
lines.

AlthoughNIH hasastronginterest inensuring widespread dissemination of such
basicresearchtoolstoitsgranteesfor useacrossthebroad spectrum of biomedical
research, theBayh-DoleA ct congrainsitsroleinoverseei ngthedepl oyment of intellectual
property rightsintheresultsof sponsored research. FundingagenciessuchasNIH are
permittedto restrict patenting under thetermsof funding agreementsonly if thecontractor
isnotU.S.-based or in“exceptional circumstances’ whentheagency determinesthat
withholdingtitletotheinventionfromthecontractor will better promotethegoal sof the
Act? Thestatuteprovidesan el aborate administrative procedurefor challenging such
determinations?including appeal stotheUnited States ClaimsCourt.?® Theagency must
notify the Commerce Department, which hasprimary responsibility for administeringthe
Bayh-DoleAct, eachtimeit makesadetermination of exceptional circumstances, and
provide an analysisjustifying the determination.?* If the Secretary of Commerce
determinesthat “ any individua determinationor pattern of determinationsiscontrary tothe
policiesand objectivesof [theBayh-DoleAct],” the Secretary must advisethehead of the
agency andthe Administrator of the Officeof Federal Procurement Policy and recommend
corrective actions.”

2 James A. Thomson, Primate Embryonic Stem Cells, Patent No. 5,843,780, issued December
1,1998. At the time of its original patent application, University of Wisconsin researcher James
Thomson had worked with stem cellsin rhesus monkeysand macaquesonly. Nonetheless, the patent
broadly claims all primate embryonic stem cells. Several years later, when Thomson specifically
isolated human embryonic stem cells, the University of Wisconsin filed a subsidiary, or divisional,
application specifically claiming the human stem cells. This divisional application was granted on
March 13, 2001. JamesA. Thomson, Primate Embryonic Stem cells, Patent No. 6,200,806. Because of
the moratorium on federal funding on research on human embryonic stemcells, Thomson’ sresearch
on human stem cells was funded not by the federal government but by Geron, a biotechnology
concern. Geron agreed to provide funding in exchange for exclusive rights to six types of
differentiated cells that could be derived from human stem cells.

2135 U.S.C. Section 202 (@) (i), (ii).

2 The Commerce Department, to which Congress gave rulemaking authority under the Bayh-
Dole Act, 35 U.S.C. Section 206 (giving the Secretary of Commerce authority to issue regulations
applicable to all federal agencies and to establish standard funding agreement provisions), has
promul gated regulations which specify that administrative appeals must “afford the contractor the
opportunity to appear with counsel, submit documentary evidence, present witnesses, and confront
such persons as the agency may rely upon.” 37 C.F.R. Section 401.4(b)(3).

235 U.S.C. Section 203(2).

2435 U.S.C. § 202(b)(1).
5.
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I nadditiontothesecumbersomeprovisionsfor overriding granteepatent rightsin
thetermsof funding agreements, theBayh-DoleA ct al so permitsagenciestoexercise
statutory“ march-inrights’ tocompel licensing of auniversity patentif theagency
determinesthat theuniversity (or itsexclusivelicensee) isnot taking stepstoachieve
“practical applicationof thesubjectinvention”®or if necessary toalleviatepublichealth
or saf ety needsor requirementsfor public usespecified by Federal regulations. In
contrast totheapproachtakenfor ex anterestriction of patent rightsinthetermsof agrant,
exerciseof march-inrightsisnot further constrained by anoverarchingdirectivethatit be
“exceptional.” Nonetheless, theBayh-DoleA ct defersagency actionfromtaking effect
pending el aborate administrative proceedingsand exhaustion of court appeal sZandthe
admini strative obstacl esare sufficiently cumbersomethat the NIH hasnever exercised
these rights.

Theexpansion of the proprietary sphereinacademicscienceisnot limitedto
patenting of university-based discoveries. Asuniversitieshavebecomemoreaggressve
about claimingintellectual property rights, and asthe conceptual gap between academic
andindustrial biomedical research hasnarrowed, commercial firmsthat might oncehave
viewed academi cresearchersasbenign, nonprofit benefactorsof pre-market sciencehave
today come to view them instead as potential commercial rivals. Animportant
consequenceof thisshift hasbeenanincreaseinrestrictionsonthetransfer of research
tools, eventhosethat arenot patented. Whenuniversitiessupply researchtool sto private
firms, they seek cash paymentsor reach-throughroyaltieson salesof futureproductsin
return. When privatefirmssupply academicresearcherswithresearchtools, they typicaly
requirethescientistandtheuniversity tosgnamaterial transfer agreement (“MTA”) that
may includegrant-back provisionscalling for an optiontolicensepatent rightsto
subsequent discoveriesmadethrough useof thetools® MTAs from both privatefirms
anduniversitiesalsotypically prohibit researchersfrom sharing thesetool swith other
institutions and call for pre-publicationreview of researchresults® EvenMTAsbetween
academicingditutionssometimescontainggnificantrestrictions. Ingtitutiona representatives
balk at approving these agreements, often leading to protracted negotiations and delays.

%35 U.S.C. Section 203(1)(a)(b).

2735 U.S.C. 88 203(1)(b),(c).

%35 U.S.C. Section 203(2).

2 See BarbaraM. McGarey & Annette C. Levey, Patents, Products and Public Health: An
Analysis of the CellPro March-In Petition, 14 Berkeley Tech. L.J. 1095 (Fall 1999).

% See Report of the NIH Working Group on Research Tools, at 4 (available at
www.nih.gov/news/researchtool s/index.htm.

%d. at 7-8.
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NIH, astheprincipa sponsor of academicbiomedical research, hasviewedthese
devel opmentswith concern, but hashad limited authority torespond. TheBayh-DoleAct
congrainsitsability toguidethebehavior of itsgrantees, andit hasevenlessinfluenceover
howprivatefirmsmanagetheintellectual property that they have created without
government funds.

. Patents in Biopharmaceutical Research: Finding the Right Balance

Patentsareplainly important to privateinvestorsin biopharmaceutical research.
Insomeindustries, patentsserveprimarily as* bargaining chips’ tonegotiatearound
patentsheld by other firms2but inthebi opharmaceutical industry, firmshopetouse
patentstoenhancetheir profits. But thepatentsthat primarily servethisfunctionare
patentsthat permit themto chargehigher prices(and earnhigher profits) ontheproducts
they sell, not patentsthat permit other institutionsto chargefirmshigher pricesfor the
research tools that they buy.*

Ontheother hand, when publicfundssupport thedevel opment of basicresearch
pl atf ormsandtool sthat canbeusedin many futureinvestigations, patenting may not bethe
optimal strategy. Thecasefor patentingisparticul arly weak for technol ogy that may be
widely disseminated through publicationa one, without theneed for exclusiverightsasa
luretofurther commercial investmentinorder to achieveefficient productionand
distribution. A classichistorica exampleof suchafederally-fundedresearchplatform
technol ogy - paradoxical ly often citedin support of university patenting - wasthe Cohen-
Boyer methodfor combining DNA fromdifferent organisms. Many anadystséttributethe
rapid progressof recombinant DNA technol ogy tothefact that thistechnol ogy wasmade
widely availablerather thanlicensed exclusively toasinglefirm. Althoughtheresearchwas
infact patented, the patents (which covered technol ogy that had previously been disclosed
at ascientificmeeting, and werethuspotentially vulnerabletoavalidity challenge) were
licensed nonexclusively at areasonabl eratethat encouraged firmstotakelicensesrather
than challengingthepatents. Theselicensesgenerated considerablerevenuefor the

%2 See Bronwyn Hall & Rosemarine Ham Ziedonis, The Patent Paradox Revisited:
Determinants of Patenting in the U.S. Semiconductor Industry, 1980-1994 (National Bureau of Econ.
Research Working Paper NO. W7602, 1999) (discussing use of semiconductor patentsasbargaining
chipsto forestall potential infringement litigation).

3 0f course, somefirmssell researchtools, and seek patentson theseinventionsto makethis
business viable. Even when universities develop research tools with public funds, they may need
patent rights to entice private firms to produce and distribute these tools broadly to the scientific
community. Seediscussionsupra at .
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universitiesthat ownedthepatents, but itishard to seehow the patentsthemsel vesdid
anythingtoenhanceprofitability or otherwisemotivate subsequent research and product
development. (Indeed, the patent royalties imposed a modest tax on product
development.) Whenapublicly-funded technol ogy islicensedwidely and nonexclusively,
the centrd (if not only) function of thepatentisto generaterevenuefor the patent owner.
Becausegenerating revenuefor universitieswasnot thegoal of theBayh-DoleAct itis
worth consideringwhether researchthat iseffectively disseminated throughnonexclusive
licensing should be patented at all.

Of potentially greater concern, whenauniversity patentsafundamental research
platform pursuant totheBayh-DoleAct, thereisno guaranteethat theuniversity will
licensetheplatformnonexclusively. Tothecontrary, Congresswascareful inthetermsof
the Bayh-DoleA ct and subsequent | egisl ationtogiveuniversitiesdiscretiontogrant
exclusivelicenses, consstent withitsgoal of using patentsto motivatelicenseestoinvest
infurther technol ogy devel opment by protecting themfrom competition. Exclusive
licensngisoftenmorefinancialy attractiveto universitiesthan nonexclusivelicensing, not
only becauseexclusivelicensescommand higher royaties, but a sobecausefirmsaremore
willingtoreimbursefor patent costsand to provideadditional grant fundingtotheinventor
if they haveanexclusivelicense. A recent exampleisthepreviously noted patent on
primate embryonicstemcell linesheldby WARF.® Under an agreement that provided
amilliondollarsof research support for subsequent work by theinventor, WARF granted
anexclusivelicensefor commercial useof siximportant cell typesthat could bederived
fromthesecdl linestoasingleprivatefirm, Geron. (WARF now appearstoregret having
made this deal and isin litigation to reform its terms.)

Further obstacl esto subsequent R& D may arisewhensevera different firmshave
patent rightsininventionsthat must be combinedto makeuseof aresearch platform,
creating an anticommons, or patent “ thicket” problem.® A devel oper wishingtousesuch
aplatformmay havetoengagein protracted and costly negotiationwith multiplepatent
holders, each motivated to act strategically.*’

% Eisenberg, supranote __,at___

% Asnoted earlier, see supra __, divisional of the parent application specifically claims
human embryonic stem cells.

% See Michael A. Heller & Rebecca S. Eisenberg, Can Patents Deter Innovation? The
Anticommons in Biomedical Research, 280 ScieNcE 698 (1998).

57 See Arti K. Rai, Regulating Scientific Research: Intellectual Property Rights and the
Norms of Science, 94 Nw.U.L.Rev. 77, 125-129 (1999) (discussing difficulties in bargaining between
upstream and downstream researchers).
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Thecaseof singlenucl eotidepolymorphisms, or SNPs(singlebasepointswithin
thegenomeat whichthe DNA sequenceof individua sdiffers), providesagood example
of thisconcern. Collectionsof SNPsoccurring throughout thegenomeareauseful
resourcefor scientistssearchingfor genesinvolvedin specific diseases® SNPsal so
promiseto beuseful indevel oping diagnostic productsto predict patient responsesto
drugsor other treatments.® Inrecent years, variousbiotechnol ogy companieshave
identified, and sought patentson, largenumbersof SNPs, provoking concernonthepart
of both NIH and the pharmaceutical industry about the potential for bal kani zation of
intellectual property rightsin thisimportant resource.

Paradoxicdly, intheBayh-Doleerathe pharmaceutica industry hasenjoyed more
latitudethan NIH torespondtothisthreat effectively by placing SNPsinthepublic
domain. Pharmaceutical companieshavejoinedtogether withthenonprofit Wellcome
Trust, aU.K .-based, non-government partner inthe public Human GenomeProj ect that
isnot bound by theBayh-DoleAct, inaconsortiumto sponsor aSNP-identificationeffort
withexplicitinstructionsput theinformationinthepublicdomain. Unconstrained by the
Bayh-DoleAct, the SNPConsortium hascandidly avowed agoal of defeating patent
claimsto SNPs. Thewillingnessof privatefirmsinapatent-sensitiveindustry to spend
money to enhancethepublicdomainispowerful evidencethat intellectual property rights
intheresearchresultsthreatento creates gnificant barriersto subsequent researchand
product development. “°

[1l.  The Role of the NIH in Preserving the Public Domain

NIH sharestheconcernsthat prompted theformation of the SNP Consortium, but
theBayh-DoleActlimitshow it canaddresstheproblem. Beforethe SNP Consortium
stepped forward to save the day, NIH decided to allocate public funds for SNP
identification. But rather thaninvoking thecumbersome (and time-consuming) mechanism

% See, e.g., Leslie Roberts, SNP Mappers Confront Reality and Find it Daunting, 287
ScIENCE 1898 (2000).

% For a discussion of SNP-based “precision” therapies, see Allen D. Roses,
Pharmacogenetics and the Practice of Medicine, 405 NATURE 857 (2000).

“0 I ndeed, the SNP consortium is not the only recent example of the private sector stepping
forward to defend the public domain in the field of genomics. In the mid-1990s, the pharmaceutical
company Merck sponsored an effort to put information about DNA fragments known as expressed
sequence tags, or ESTs, into the public domain. More recently, the private sector has been
collaborating with the NIH in sequencing the mouse genome and making this sequence publicly
available.
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of makinganappeal abledeclaration of "exceptional circumstances' tojustify adeparture
fromtheusual presumptionof granteediscretionto pursuepatents, NI1H took adifferent
approach. Initsrequest for applicationsfor SNP-related grants, NIH stressed the
importanceof makinginformation about SNPsreadily avail abletotheresearch community,
askedgrant applicantsto specify their plansfor sharing data, material sand software,
specifiedthat theadequacy of theplanfor sharing and datarel easewoul d beconsidered
by NIH staff asoneof thecriteriafor anaward, and warned that NIH reservedtheright
tomonitor granteepatenting activity.” Thisapproachtoforestalling proprietary claimsof
granteeswasarguably inconsistent withthespirit, if not theletter, of theBayh-DoleAct.
Onseveral other occasions, theNIH, actingin conjunctionwith academic
researchers, hastaken actiontokeep basicresearchinformationinthepublicdomain
wi thout using themechanismsof theBayh-DoleAct. For example, leadersof theNational
Human GenomeResearchnstitute(“NHGRI"), together withtheWellcomeTrust and
academicresearchersat themaj or human genomemapping centers, resol vedin February
1996 that “ al humangenomic DNA sequenceinformation, generated by centersfunded
for large-scalehuman sequences, should befreely availableandinthepublicdomainin
order toencourageresearch and devel opment and to maximizeitsbenefit tosociety.” 42
NHGRI followed upwithan April 1996 policy statement making* rapidrel easeof data
into publicdatabases’ aconditionfor grantsfor large-scalehuman genomesequencing.®

NIH couldnot, however, gosofar astoforbiditsgranteesfromfiling patent
gpplicationswithout relying onthecumbersome* exceptional circumstances’ clauseof the
Bayh-DoleAct. Rather thantakingthisstep, NIH included astern statement initsApril
1996 policy that, asamatter of doctrineand policy, raw humangenomic DNA sequence
i nformation should not becons dered patentable. Thestatement dsowarnedthat NHGRI
would monitor whether granteeswerepatenting“ largebl ocksof primary humangenomic
DNA sequence’ and mightinvokethe* exceptional circumstances’ limitationinfuture
grants. Intheextraordinary context of theHuman GenomeProject, scientistswerewilling

41 National Institutes of Health RFA HG-98-001, M ethodsfor Discovering and Scoring Single
NucleotidePolymorphisms(Jan. 9, 1998) < http://www.nhgri.nih.gov:80/Grant_info/Funding/RFA/rfa-
hg-98-001.html> (visited August 1, 2001).

2 Eliot Marshall, Genome Researchers Take the Pledge: Data Sharing, 272 SCIENCE 477
(1996). This pledge, known as the “Bermuda resolution,” echoed conclusions reached in earlier
reports from the NIH Ad Hoc Program Advisory Committee on Complex Genomes and the National
Research Council (adivision of the National Academy of Sciences).

“ NHGRI Policy Regarding Intellectual Property of Human Genomic Sequence, April 9,
1996, availableatwww.nhgri.nih.gov/Grant_info/Funding/Statements/RFA/intellectual _property.html.
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to embracethislimited“ no-patenting” norm,*andtherewasnoreasontoinvokethe
“exceptional circumstances’ clause.Thehortatory effortsof NIH to constrain the zedl
of itsgranteesin pursuingintellectual property rightshavenot beenlimitedtotheHuman
GenomeProject. A moregeneral statement of “ Principlesand Guidelinesfor Sharing of
Biomedical Research Resources,” adopted by NIH in December 1999, al so attemptsto
guideNIH granteesinthedeployment of their proprietary rights. Theseprinciplesstate
that “theuseof patentsand exclusivelicensesisnot theonly, nor in somecasesthemost
appropriate, meansof implementingthe[Bayh-Dole] Act. Wherethesubjectinventionis
useful primarily asaresearchtool, inappropriatelicensing practicesarelikely tothwart
rather than promoteutilization, commercidization, and public availability.” ® Onefactor
that counsel sinfavor of widedisseminationof aparticularinventionisitsstatusas“ a
broad, enablinginventionthat will beuseful tomany scientists(or multiplecompaniesin
devel oping multiple products), rather than a project or product-specific resource.” 4

Thegoalsthat NIH hassought to promotethroughthesevarioushortatory
statementsurging widespread di ssemi nation of genomic DNA sequence, SNPs, and
researchresourcesarebroadly consistent with thestated goal of theBayh-DoleAct"to
promotetheutilizationof inventionsarising fromfederally supported research or
development."’ Arguably, however, theNIH hasacted outsidethescopeof itsstatutory
authority, leavingitself vulnerabletoapotentia lega challengefromarecacitrant grantee.

Consider,for example, theNIH’ ssuggestionthat it wouldfind thefiling of
university patents on large blocks of primary human genomic DNA sequence
“problematic.” Theonly legal authority that theNIH hasfor restricting patentingisthe
“exceptional circumstances’ clauseof theBayh-DoleAct. BecauseNIH specificaly chose
not torely upontheclumsy administrative procedurerequired by that clause, itssuggestion
hasnolegal import whatsoever. Thesameholdstruefor NIH’ sgeneral policy statement

4 Even university technology transfer offices, whoseinstitutional culture and self-interest
promote a commitment to patenting that is probably stronger than that of the research science
community itself, did not challenge the “no-patenting” policy. See Eliot Marshall, Genome
Researchers Take the Pledge: Data Sharing, 272 SCIENCE 477, 478 (1996) (noting that key university
patent officials endorsed policy). Someleading officersdid, however, admit to being wary of the* bad
precedent” that the April 1996 policy might set. Id. (quoting LitaNelsen of MIT).

45 Department of Health and Human Services, National Institutes of Health, Principles and
Guidelines for Recipients of NIH Research Grants and Contracts on Obtaining and Disseminating
Biomedical Research Resources. Final Notice, 64 FR 72090, _ (1999).

46 Other factorsincludewhether theinventionisprimarily useful asatool for discovery rather
than asan FDA-approved product or component of such product and whether theresourceisreadily
useable, without the need for private sector involvement in further development.

4735U.S.C. §200.
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of “ Principlesand Guiddlinesfor the Sharing of Biomedical Research Resources.” Indeed,
NIH hasnoauthority under theBayh-DoleA cttoissuebroadly applicablesubstantive
regulationsconcerningthelicensing of inventionsunder all of itsgrants(asdistingui shed
from specificdeterminationsinthecontext of particular grants). Congressspecifically
conferred the broader power to promulgate such regulations on the Commerce
Department, not thefunding agencies*® Thusquiteapart fromany conflict withtheBayh-
DoleAct sbroad deferenceto granteeinstitutionsconcerning patentingandlicensing, the
policy seems to have little legal weight.*®

That NIH hasenjoyed any successintheseeffortsto constraintheproprietary
strategiesof granteessofar may beduetothefact that itsstatementshavereflected norms
of freeexchangethat retain someforce, at | east among asubset of academicresearchers®
Researchers, and eventheir associated ingtitutions, might thereforevol untarily acquiesce
i nabiding by thesenormsof freeexchange, or at | east balk at mounting an open challenge.

But thereisgrowing evidencethat NIH may requireauthority beyondthebully
pul pitinorder to ensurecontinuing compliancewiththesenormsinthefuture. Consider,
for exampl e, therecent controversy over thebroad patent held by WARF on primate
embryonicstemcells. Althoughembryonicstemcellsarejust thetypeof broadly
applicableenabling technol ogy that should belicensed nonexclusively intheinterest of
promoting futureresearch and product devel opment, WARF chosetolicenseexclusively
some of themost important commercial rightsunder thepatent. Tobesure, theWARF
caseissomewhat unusual inthat theexclusivelicensee, Geron, provided crucia funding
at apointwhenthefedera government refused, on purported ethical grounds, tofundthe
research necessary to movefrom chimpanzeeand monkey cell linestohumancell lines.
But evenif thefedera government had providedal of thefunding, WARF might ftill have
decidedtolicensetheinventionexclusively, at | east with respect to certainfieldsof use,
rather thantofollow the Cohen-Boyer model of nonexclusivelicensing. AlthoughNIH
mightintheory exerciseitsmarch-inrightsto maketheinventionmorebroadly available,
theserightswould beheldinabeyanceuntil all court appeal sareexhausted, meanwhile
delayinguseof theinventioninresearch. Giventhislegal backdrop, itisunsurprisingthat

% 35 U.S.C. § 208 ("The Secretary of Commerce is authorized to promulgate regulations
specifying the terms and conditionsuponwhich any federally ownedinvention ... may belicensed on
anonexclusive, partially exclusive, or exclusive basis.")

4 See United States v. Mead, 121 S.Ct. 2164, 2170 (2001) (noting that administrative
implementation of aparticul ar statutequalifiesfor “ strong” deference under theChevrondoctrineonly
“when it appears that Congress del egated authority to the agency generally to make rules carrying
theforceof law, and that the agency interpretation claiming deferencewas promul gated in theexercise
of that authority.”)

% See generally Rai, Regulating Scientific Research, at .
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recent negotiationsbetween WA RF and NIH over useof embryonicstemcell linesin
researchleft WARF maintai ning tight control over commercial applicationsof the
technology.>

Aspatenting by universitiesgainsmomentum, thenormativebaselineinthe
academiccommunity concerning freeexchangesappearsto haveshifted. If 25yearsago
universitiesthoughtlong and hard beforefiling apatent application on suchafundamenta
discovery asgene-splicing, today universitiesunabashedly proclaimanentitlement to
control (and profit from) commercid useof their government-sponsored i nventionswithout
apol ogy for resulting restrictionson subsequent R& D. Inthisenvironment weexpect to
seeincreasi ng departuresfromnormsthat previously constrained proprietary behavior.

IV.  Enhancing the Legal Authority of NIH

Webdlievethat thetimeisripetodter theBayh-DoleActtogivefundingagencies
morelatitudeinguiding patentingandlicensngactivitiesof their grantees. Moregenerdly,
wewouldwel comerecognition by Congressthat patentingisnot alwaysor evenusually
the best way to maximizethesocid va ueof inventionsand discoveriesmadewith federal
funds. We highlight two particular candidates for statutory reform.

First, wewouldliberalizethestandardsand simplify therequired proceduresfor
anagency todepart fromthestatutory presumptionthat thecontractor may retaintitleto
aninventioninthetermsof particular grants. Thecurrent* exceptional circumstances’
language createsacl ear presumptionthat theagency should exerciseitspower torestrain
patentingvery infrequently.>? Thisparsimoniousapproach unduly constrainstheauthority
of agenciessuchasNIH tousefederal fundingto enrichthe publicdomain, whichmight
often(not merely inexceptional circumstances) better servethegoal of achieving
widespread disseminationand use. Oncethe*exceptional circumstances’ languageis
deleted, thesubstantivestandard set forthinthecurrent statutory language (permitting
departurefromtheusual rule"whenitisdetermined by theagency that restrictionor
eliminationof therighttoretaintitletoany subject inventionwill better promotethepolicy
and obj ectivesof thischapter") may beappliedfreeof thedated 1980 expectationthat it
will almost never beinvoked. Evenif anagency determinationunder theamended
language still required anadministrative processthat wassubject tojudicia review, there

51 Cite to agreement

52 Thus, even though courts would presumably have to show Chevron deference to an
agency finding of “exceptional circumstances,” such deference would beintension with theideathat
the agency is (by definition) not supposed to find exceptional circumstancesin too many cases.
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would no need for theagency to useits authority sparingly, and research coul d proceed
while the administrative process runs its course.

Withrespecttothe*marchin” provision, webelievethat thecurrent substantive
standardislessobjectionabl ethan the prescribed administrativeprocedure. Inparticular,
wesuggest altering therequirement that march-inauthority beheldinabeyancepending
exhaustionof al court appeal sby thegovernment contractor. Indeed, thetolerancefor
protracted delaysinherentinthecurrent processisat oddswiththetime-sensitivenature
of theinterestsrefl ected inthe substantivestandard, such asachieving practica application
of theinvention"withinareasonabletime" and"dleviat[ing] health or safety needs.” We
would not, however, suggest givinganagency march-inauthority beforeit facesany
judicia review. Unlikean agency determinationthat research should not be patented,
whichismadeat thegrant stage bef oreany i nventionshavebeen made, asubsequent
exerciseof march-inrightsdisturbssettled expectationsof granteesandlicenseesthat may
underlieinvestments. If theseexpectationsaretooreadily upset by theexerciseof march-
in rights, industry could become wary of investing in university-based technology.

It might beargued that restoring greater authority to agencieswouldreturnusto
theunhappy positionthat motivated Congressto passtheBayh-DoleAct 21yearsagoin
order toeliminatetheuncertainty and del aysassociated with agency discretionover the
patent rightsavail ableto contractors.> Giventhewidespread embraceof patenting by
bothuniversitiesand NIH intheintervening years, webelievethisdanger isquitesmall.
Moreover, our proposed amendment would not overturnthegenera presumptioninfavor
of allowing government contractorsto patentinventions. Itwouldsimply giveagencies
mor e authority todecidethat, inparticular cases, patentingisnot warranted, and streamline
proceduresfor makingand reviewingthesedecisions. Moregeneraly, itwould correct
adangerousovers mplification of how best toachievetheimportant policiesunderlyingthe
Bayh-DaleAct by recogni zing that patenting and exclusivelicensing arenot necessarily the
best way to go.

Another objectiontogreater agency discretion might turnonwhether agenciessuchasNIH
havetheinstitutional competenceto makeinformed and objectivedeterminationsregardingwhen
patentingisorisnotinthepublicinterest. NIH islikely to beaswell informed about theunderlying
policy issuesasuniversities, and better informed than other government actorssuch asCongressor
thecourts. Objectivity posesagreater concern. A skepticinfluenced by publicchoicetheory could

%3 For exampl e, the Senate report on the statute that woul d become Bayh-Dol e observed that
“[p]resently, there are at least 24 different patent policiesin effect in the Federal agencies. They are
frequently contradictory from agency to agency (and even sometimes within the same agency) and
have provento beformidabl ebarriersto organi zationsinterestedin participationin Government work.”
S.Rer.No. 96-480, at 2 (1979).
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arguethat becauseNIH, likeall political actors, hasaninterestinincreasingitsown power by
attracting morefunding, itwill repeatedly find apressing needfor public sector programs, evenin
researchareaswheretheprivate sector isalready operating. NIH mightinvokeostensibly public-
spirited argumentsfor publicfunding asameansof promoting widespread accesstoresearch
results, wheninfact theseargumentswoul d cover self-serving effortsto expand thescopeof itsown
research.

But inour view these public-spirited argumentshave considerabl eforce, and wewould
hesitateto disabl eresearch sponsorsfrom advancing them out of suspicionthat they may bedriven
by ulterior motives. Whenthewillingnessof privatefirmsto do research dependsontheir ability
torestrict thedissemination of researchresults, publicfunding may beessential toensurethat basic
resear chplatformsarewiddy available. That argumentsfor publicfundingof researchinthepublic
domainmightinfact bedriven by agency self-interest doesnot, inand of itself, detract fromthe
soundness of the arguments.

Rather than expanding the authority of funding agenciessuchasNIH to curtail the
proprietary claimsof their grantees, onemight addressthe problemspresented by the patenting of
upstream research discoveriesthrough substantivechangesinthepatent statute. Thechief benefit
of thisapproach - that it woul d affect patenting not only by publicly funded entitiesbut al so by
privately funded ones- isalsoitschief drawback. Inthepatent-sensitivebiopharmaceutical
industry, changesin patent | aw threatento upset al egal regimethat haspromoted substantial and
valuableinvestmentsinR& D. Suchchangesmight bejustifiedif onbaancethey havetheeffect of
promoting R& D, but itisdifficulttofine-tunethepatent statuteto achievejust theright balance. If
Congresswereto get thebalancewrong, they could undermineresearchinvestmentsinanindustry
that dependsheavily onpatentingtoreturnvaluetoinvestors. By contrast, NIH determinationsto
restrict patenting by itsgranteeswouldnot limit NIH'sownwillingnesstoinvestinresearch, and
wouldaffect theprivatesector only indirectly. NIH-directed publicreleaseof informationinafield
might,for example, makeit harder for privatefirmsto obtan patentsinthat areaandthereby limit
the profitability of smilar privateresearchinvestments. Toplacethisconcerninproper perspective,
it bearsnoting that theeffortsof NIH and the pharmaceutical industry toenrichthepublicdomain
i ngenomicshavenot prevented theemergenceof arobust privategenomicsindustry, and may well
have promoted it.

CONCLUSION

Patentsonresearch discoveriesimposecostson R& D, and thesecostsmay well exceed
any social benefitsthat they offer intheformof motivating further privateinvestment in product
development. It makeslittlesenseto entrust decisionsabout whento patent theresultsof
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government-sponsored research totheunbridled discretion of ingtitutionsthat arenot motivatedto
weighthecostsagainst thebenefits. A moresens bleapproachwould giveresearch sponsorssuch
asNIH moreauthority torestrict patenting of publicly-funded researchwhen such patentingismore
likely toretard than promote subsequent research and devel opment. A publicresearchsponsoris
particularly likely toinvokesuch authority to promotefreedi ssemination of discoveriesmadeinthe
course of grantsto pursuethedevel opment of fundamental knowledgeandresearchtoolswiththe
goal of enablingwide-ranging further investigation. Asalikely sponsor of suchfutureinvestigation,
the agency will bemotivatedtokeepitscostsdown, andthisgoal will often bebetter served by
restricting patents. A conspicuousrecent exampleis”raw” DNA sequencedatageneratedinthe
courseof theHuman GenomeProject, afundamental resourcefor muchfuturebiomedical research.
Althoughinthisparticular setting NIH hashad some success, despitetheconstraintsof the Bayh-
DoleAct, initshortatory effortsto restrict patenting of thisfundamental information, hortatory efforts
that rely on self-restraint by universities may no longer be sufficient.



