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I. INTRODUCTION 
 

As innovation occurs through technological changes, innovators 
adapt their approach to research in order to take full advantage of 
scientific progress.  As the Legislative and Judicial branches respond 
to scientific advances, new regulations of technical information will 
impact the development of further innovation.  In this reciprocal 
exchange, old and new patent problems arise.  In particular, the advent 
of biotechnology has been accompanied by closer relations between 
academia and industry to ensure that inventions leave university 
laboratories and are able to benefit society as a whole.  The 
commercial involvement of academic research was supported by the 
patentability of its outputs, and later on, by knowledge industries that 
pushed governments toward a strong worldwide reliance on 
proprietary rights for spurring innovation.  Whereas mere economic 
incentives and typical static distortions of the patent system cause 
allocation problems in the research agenda, new dynamic distortions, 
like patent proliferation and blocking patents, are likely to inhibit 
follow-up research and breach the traditional “social contract” 
between governments and patentees for innovation enhancement.1  
Old-fashioned “check and balance” mechanisms of patent law are 
quite inadequate for the modern face of biomedical innovation, and 
while a rebalancing between private and public interests in patents is 
more urgently required, new or renewed means of encouraging 
innovation need to be explored and applied.  

Within this distinctive conjunction of public and private interests 
into patent law, private ordering flexibilities, such as open source 
models, are revolutionizing the intellectual property (IP) landscape by 
providing a new way to reconcile these competing and often 
conflicting, interests.2  In fact, inside the open source approach, the 
self-interest of the knowledge developer combines with the norm of 
sharing a public good such as knowledge development.3  Although this 
movement started within the computer programming field, which is 
mainly covered by copyright protection, it appears to be a promising 
solution for overcoming obstacles created by patent distortions in 
biomedical research. 

Part II of this work discusses the traditional justifications and 

                                                                                                                                                
1 See Peter Lee, Toward a Distributive Commons in Patent Law, 2009 WIS. L. 

REV. 917, 929-30 (2009). 
2 See generally Steven L. Schwarcz, Private Ordering, 97 NW. U. L. REV. 319 

(2002) (discussing ways in which private ordering may occur).  
3 See Yann Joly, Open Source Approaches in Biotechnology: Utopia Revisited, 

59 ME. L. REV. 385, 391-95 (2007).  



 
 

 

2013]! [OPEN!SOURCE!MODELS!IN!
BIOMEDICINE]%

129!

collateral functions of patents, and explains typical and emerging 
tradeoffs of the patent system in order to clarify the reasons behind the 
need for flexibilities.  Part III focuses on biomedical patents and their 
mutated role in the upstream research scenario.  Shortcomings of 
current public law flexibilities in mitigating economic and allocative 
distortions in biomedical research and development (R&D) will be 
also illustrated, together with an assessment of the use of open source 
models as private complementary flexibilities.  Part IV examines 
concrete open source initiatives along the biomedical research course, 
from upstream to downstream research, illustrating the areas of this 
research field where it is desirable to use such models, and the 
essential characteristics needed in different stages of research 
development.  The conclusion describes how open source philosophy 
may constitute both a private ordering flexibility of patent rights and a 
scheme with normative force, because a norm of sharing knowledge is 
introduced into the IP regime, where in the past exclusion and control 
were deemed natural and essential for the promotion of its own 
development.  It is at this point that the traditional sharing norms of 
science, partially lost through the “propertization” of upstream 
research, have an original opportunity to be restored by “privatizing” 
patent regulation.  

II. INHERENT AND EMERGING TRADEOFFS IN PATENT LAW 
 

Monopolies, externalities, and information problems are all 
examples of market failures. 4   Since they engender economic 
inefficiency and distributional inequities, the public interest often 
requires state regulation to correct them.  However, governments may 
decide to delegate the regulatory authority to private ordering and to 
articulate, within public law, efficiency and non-efficiency policy 
aspirations for which private actors act.5 

IP can be acknowledged as a public good for being non-rival, 
where the use by one person of it does not diminish the use by another 
person,6 and non-excludable, where its possession or use does not 
preclude others from possessing or using it as well, and consequently, 
there may be no incentive to bear the costs of its creation.7  In this 
sense, intangibles, such as technological information, are clear 

                                                                                                                                                
4 Schwarcz, supra note 2, at 330. 
5 Schwarcz, supra note 2, at 337-39. 
6 Henry E. Smith, Intellectual Property as Property: Delineating Entitlements in 

Information, 116 YALE L.J. 1742, 1744 (2007). 
7 See David Barnes, The Incentives/Access Tradeoff, 9 NW. J. TECH. & INTELL. 

PROP. 96 (2010). 
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examples of market failure.8  
Recognizing that innovation incurs the danger of under-production 

and has an essential role in social welfare and economic progress, 
western legal systems have increasingly granted property rights in the 
products of technical and scientific knowledge by issuing patents.9  
According to neoclassical economic arguments, patents secure a 
“social contract” between national governments and patentees, 
conferring limited monopolies to the patent holders for a 20-year 
period in exchange for the disclosure of their inventions, which in 
turn, increases innovation.10 

By itself, the patent system is traditionally identified as a tradeoff 
between static efficiency, which “requires providing wide access to 
users at marginal social cost,” and dynamic efficiency, which depends 
upon incentives to invest in innovation for which the social value 
exceeds development costs. 11   Balancing the public interest in 
accessing useful innovation with the private interest to exercise 
property rights, national governments impose a number of public 
ordering safeguards, not only in terms of patentability requirements, 
but also by setting limitations on monopolistic powers.12  In other 
words, while patent law employs market incentives to correct the 
market failure due to underinvestment in intellectual products, the 
existence of internal flexibilities already implies the acknowledgment 
that it is an incomplete solution.  

More precisely, patents introduce economic distortions since they 
grant patentees an exclusive right to control the commercial 
exploitation of their inventions, which permits them to set 
monopolistic prices on patented products.13  The supra-marginal prices 
and the reliance on mere economic incentives for spurring innovation 
entail that the patent system may also produce allocative distortions, in 
both access to and the creation of knowledge.14  Considering that 
private patent rights are designed to maximize the aggregate welfare 
through innovation enhancement, distributive concerns have generally 
been taken into consideration, but only into imposed public 

                                                                                                                                                
8  KEITH E. MASKUS, INTELLECTUAL PROPERTY RIGHTS IN THE GLOBAL 

ECONOMY 28-29 (2000). 
9 LIONEL BENTLY & BRAD SHERMAN, INTELLECTUAL PROPERTY LAW 335, 339-

41 (3d ed. 2009). 
10 Id.  
11 MASKUS, supra note 8, at 4-5. 
12 Id. at 20. 
13 Lee, supra note 1, at 929-31. 
14 Id. at 929 (defining the inefficiencies produced by the patent system as 

allocative distortions). 
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safeguards, like the flexibilities within patent systems.15 
Nevertheless, today’s patent system goes beyond this standard 

tradeoff by introducing dynamic distortions.  The patent holder’s 
exclusive right permits him to prevent others from using his invention, 
mainly through granting him the right to restrict licensing or refuse to 
license patented products.  With regard to certain fields, like 
biomedicine, that are based on cumulative and sequential research, 
such exclusivity may inhibit the development of follow-on innovation 
if that patent covers essential features of the invention which cannot be 
“invented around,” therefore triggering a so-called blocking patent.16 

Emblematic of how patents and restrictive licensing practices can 
harm “the transfer and dissemination of technology,”17 is the Myriad 
case, which concerns the patenting of clinical genetics.18  In the early 
1990s, two major genes, BRCA1 and BRCA2, in which germ line 
mutations cause breast and ovarian cancer susceptibility, were 
identified thanks to a number of academic scientists.  They were then 
                                                                                                                                                

15 Id. at 928-31.  The importance of flexibilities in patent law, for balancing the 
exercise of patent rights and public interest in the access to health innovation, is 
clearly expressed by the use of compulsory licenses for patented essential medicines.  
See, e.g., Frederick M. Abbott, WTO TRIPS Agreement and its Implications for 
Access to Medicines in Developing Countries 1-3 (U.K. Comm’n on Intell. Prop. 
Rights, Study Paper No. 2a, 2002), available at 
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1924420.  

16 Lee, supra note 1, at 929-30. 
17 Agreement on Trade-Related Aspects of Intellectual Property Rights art. 7, 

Apr. 15, 1994, Marrakesh Agreement Establishing the World Trade Organization, 
Annex 1C, 1869 U.N.T.S. 323 [hereinafter TRIPS Agreement].  More precisely, the 
objectives of the TRIPS Agreement, in Article 7 states that:  

[t]he protection and enforcement of intellectual property rights 
should contribute to the promotion of technological innovation and 
to the transfer and dissemination of technology, to the mutual 
advantage of producers and users of technological knowledge and 
in a manner conducive to social and economic welfare, and to 
balance rights and obligations. 

The Vienna Convention on the Law of Treaties provides that “[a] treaty shall be 
interpreted in good faith in accordance with the ordinary meaning to be given to the 
terms of the treaty in their context and in the light of its object and purpose.”  The 
Vienna Convention on the Law of Treaties, art. 31, May 23, 1969, 1155 U.N.T.S. 
331.  Therefore blocking patents (like in the above-mentioned Myriad case) and the 
unfair terms of their licenses “should” not be justified neither in the light of the 
exclusive right of patents, because of rationales behind the “social contract” between 
state and patentee, nor considering the instrumentalist approach of the TRIPS 
Agreement as expressed in its Article 7.  For a reference to the instrumentalist 
approach of the patent system as translated in the international sphere, see, e.g., 
David W. Opderbeck, A Virtue-Centered Approach to the Biotechnology Commons 
(or, the Virtuous Penguin) 59 ME. L. REV. 316 (2007). 

18 Ass’n for Molecular Pathology v. Myriad Genetics, Inc., 133 S.Ct. 2107 
(2013). 
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cloned and sequenced by the industry, specifically, by the enterprise 
Myriad Genetics (hereinafter “Myriad”). 19   Several patents were 
granted to Myriad for these two genes, and later Myriad developed 
diagnostic tests for mutation detection.20  Myriad's policy of not 
licensing the resulting blocking patents, or licensing at conditions 
unacceptable by academic laboratories, meant that all tests would have 
had to be performed in its own laboratories.  This choice was strongly 
contested by European geneticists, both by ignoring patents and 
continuing to practice different BRCA tests, and objecting to Myriad's 
patents at the European Patent Office (EPO).21  Their American 
fellows did the opposite in discontinuing the gene tests, since the 
United States Patent and Trademark Office (USPTO) did not allow a 
similar opposition procedure, and because the fear of patent 
infringement lawsuits was enough to deter non-Myriad laboratories 
from further in-house testing.22  

Therefore, it is evident that proprietary rights, even on a single 
gene, pose serious risks, as they can cause both substandard quality of 
gene testing, and barriers to subsequent research on that gene, as well 
as multi-gene based disorders.  In addition, the emerging use of 
genetic markers as predictors of drug efficacy and toxicity in 
pharmacogenomics, a new branch of pharmaceutical research that 
represents a promising tool for optimizing drug development, would 
be affected by the adverse effect of gene patenting.23 

Furthermore, some of the institutional and technological changes 
over the last few years, above all the “commercialization” of academic 
research, together with biotechnology and gene patenting, have led to 
                                                                                                                                                

19 Talia Lerner, A Myriad of Problems, STANFORD NEUROBLOG (June 26, 2013), 
http://neuroblog.stanford.edu/?p=4011; University of Utah Genetic Science Learning 
Center, Breast and Ovarian Cancer, GENETIC SCIENCE LEARNING CENTER, 
http://learn.genetics.utah.edu/content/disorders/whataregd/brca/ (last visited Sept. 2, 
2013).  

20 Amy Maxmen, Personalized Medicine Enters a New Era, PBS (June 13, 
2013), http://www.pbs.org/wgbh/nova/next/body/gene-patents-and-personalized-
medicine/.  

21 For an overview on European reactions to Myriad’s licensing practices, see 
Gert Matthijs, The European Opposition Against the BRCA Gene Patents, 5 
FAMILIAL CANCER 95 (2006).   

22 Gert Matthijs & Gert-Jan B. Van Ommen, Gene Patents: From Discovery to 
Inventions, in GENE PATENTS AND COLLABORATIVE LICENSING MODELS 179-83 
(Geertrui van Overwalle ed., 2009). 

23 For an overview on gene patenting and the use of genetic markers in the field 
of pharmacogenomics, see Allen C. Nunnally, Intellectual Property Perspectives in 
Pharmacogenomics, 46 JURIMETRICS 249, 259-62 (2006); Courtney C. Scala, 
Making the Jump from Gene Pools to Patent Pools: How Patent Pools Can 
Facilitate the Development of Pharmacogenomics, 41 CONN. L. REV. 1631, 1638-42 
(2009). 
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an ever-increasing number of patents. 24   However, while this 
phenomenon can be considered a good index of innovative activities, 
it might increase the burden of patent law distortions.  This ongoing 
process of patent proliferation may represent the last straw in the 
landscape of patent failures.  In fact, when patent proliferation 
combines with the static distortion of monopolistic prices, a royalty-
stacking problem arises.25  At the same time, when a multitude of 
patentees hold multiple blocking patents, “patent thickets” are likely to 
emerge and hinder accessibility to patented technology.26  

III. THE EVOLUTION OF PATENT RIGHTS IN BIOMEDICAL RESEARCH 
& DEVELOPMENT 

A. Norms of Science Modulation through Proprietary Claims: 
The Reach of Patent Rights from Downstream to Upstream 
Research 

 
Despite traditionally having different goals and roles in the 

process, both public and private actors have contributed to biomedical 
R&D. 27   While private enterprises invested in developing and 
improving applied inventions, public research organizations, mainly 
universities, pursued basic scientific research and its wide 
dissemination into the public domain.  However, the traditional goal of 
academic research changed when governments encouraged 
universities to come out of their “ivory towers” and facilitate the 
commercial application of the fruits of innovative activity.28  In order 
to expand technological transfers from upstream to downstream 
research, as well as increase collaboration between the public and 
private sector, proprietary protection, that is patents, has been 

                                                                                                                                                
24 U.S. PATENT AND TRADEMARK OFFICE, PATENT TECHN. MONITORING TEAM, 

U.S. PATENTS STATISTICS CHART, CALENDAR YEARS 1963-2012, available at 
http://www.uspto.gov/web/offices/ac/ido/oeip/taf/us_stat.htm. For example, the total 
number of patents granted in 2012 was 276,788 compared to 247,713 in 2011, 
244,341 in 2010, and 191,927 in 2009.  

25 Mark A. Lemley & Carl Shapiro, Patent Holdup and Royalty Stacking, 85 
TEX. L. REV. 1991, 1993 (2007).  Royalty stacking refers to situations in which a 
single product potentially infringes on many patents, and thus may bear multiple 
royalty burdens.  

26 Carl Shapiro, Navigating the Patent Thicket: Cross Licenses, Patent Pools, 
and Standard Setting, in 1 INNOVATION POL’Y AND THE ECON. 119, 119-22 (Adam 
Jaffe et. al. eds., 2001), available at http://www.nber.org/chapters/c10778.pdf.   

27 Rebecca S. Eisenberg, Public Research and Private Development: Patents 
and Technology Transfer in Government-Sponsored Research, 82 VA. L. REV. 1663, 
1682 (1996).   

28 Id. at 1722-23.   
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extended from end products to basic research outputs.  Consequently, 
the long-established “open science” model no longer prevails.29 

As illustrated by the Myriad case, the aforementioned 
considerations of the impact of patenting and licensing practices on 
innovation progress has gained strength in biomedical science, where 
the traditional scientific method relies on cumulative investigation 
combined with hypothesis testing, and where the face of innovation 
process has dramatically changed over the years.  

The Eighties may be considered a crucial decade in the transition 
toward the “privatization” of technical and scientific knowledge.  The 
advent of genetic engineering and the resulting establishment of spin-
off biotechnology companies from academic laboratories, the wide 
scope given to patents on genetically modified organisms, and the 
multiplication of potential patentees, including public-funded research 
organizations, are considered major factors of that change.30  

Furthermore, initiatives to overcome the territoriality principle of 
IP rights have also played a relevant role in the innovation process.  
Since the nineteenth century, those countries that consider themselves 
net exporters of creative and technical knowledge have adopted 
international treaties to protect their IP holders outside national 
borders.31  While the initial bilateral treaties only allowed IP holders to 
claim the protection of their national laws in the other country, the 
subsequent multilateral agreement and the principle of national 
treatment permitted treating parties to export the IP model they 
developed in order to support information creation.32  Even though the 
impact of western national policies, driven by “knowledge cartels,”33 
was widespread by the 1980s, since 1995, several minimum standards 
largely derived from the U.S. patent system, and more generally 
coined by western regulatory regimes, formally extend to all members 
of the World Trade Organization (“WTO”).34  In particular, Article 27 
                                                                                                                                                

29 Id. at 1726.  
30 Jonathan M. Barnett, Cultivating the Genetic Commons: Imperfect Patent 

Protection and the Network Model of Innovation, 37 SAN DIEGO L. REV. 987, 995-99 
(2000). 

31 Justin Hughes, A Short History of “Intellectual Property” in Relation to 
Copyright, 33 CARDOZO L. REV. 1293, 1296-97 (2012).  

32 Id.  
33 See Keith E. Maskus & Jerome H. Reichman, The Globalization of Private 

Knowledge Goods and the Privatization of Global Public Goods, in INTERNATIONAL 
PUBLIC GOODS AND TRANSFER OF TECHNOLOGY UNDER A GLOBALIZED 
INTELLECTUAL PROPERTY REGIME 19 (Keith E. Maskus & Jerome H. Reichman eds., 
2005). 

34 See BENTLY & SHERMAN, supra note 9, at 5-8. In the Eighties, the U.S. 
realized its innovative potential and, taking advantage of its trading power, 
threatened and imposed sanctions against countries not providing sufficient levels of 

continued . . . 
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of the TRIPS Agreement requires WTO Members to grant patents for 
any inventions, both products and processes, which meet the criteria of 
novelty, inventive step (i.e., non-obviousness), and industrial 
application.35 

Still in that period the nature of the U.S. university as an institution 
with a public interest mission changed.  The starting point for that 
change came in the late-Seventies when the academic scientist Herbert 
Boyer, after having created the first genetically engineered organism, 
joined together with the venture capitalist Robert Swanson to found 
Genentech, the first biotechnology firm.36  In August 1978, Genentech 
announced the synthesis of human insulin, thus bringing about a 
terrific escalation of value in the Wall Street stock market, the rapid 
establishment of hundreds of other biotech companies, as well as the 
enactment of the Bayh-Dole Act (BDA) in the U.S.37  

The BDA of 198038 represented the expression of the “revised 
social contract” between universities and the U.S. government, 
authorizing the public funded recipients to patent their results and to 
decide their own licensing practices through dedicated technology 
transfer offices (TTOs), thus changing the presumption of ownership, 
which until that moment favored the funding agencies.39  Although it 
is often assumed that the BDA originated from the need to capitalize 
on the commercial exploitation of public-funded research, in reality 
the role of patents as a source of finance is marginal considering that 
on average, half of all U.S. universities have less than one million 
dollars of income per year from patent royalties. 40   The main 
justification of patent rights as economic reward for investing into 

                                                                                                                                                
patent protection through Section 301 of the U.S. Trade Act.  The American 
unilateralism was reinforced by the lobbying activities of the pharmaceutical 
industry.  See Robert Weissman, A Long, Strange Trips: The Pharmaceutical 
Industry Drive to Harmonize Global Intellectual Property Rules, and the Remaining 
WTO Legal Alternatives Available to Third World Countries, 17 U. PA. J. INT'L 
ECON. L. 1069, 1075-77 (1996). In particular, the reform of 1988 established the so-
called “Special 301” under the U.S. Trade Act allowing USTR to impose sanctions 
on countries that did not have U.S. style patent law. See Wendy S. Vicente, 
Questionable Victory for Coerced Argentine Pharmaceutical Patent Legislation, 19 
U. PA. J. INT'L ECON. L. 1101, 1105 (1998) (describing the case of Argentina). 

35 See TRIPS Agreement, supra note 17, at art. 27. 
36  A History of Facts, Genentech, http://www.gene.com/media/company-

information/chronology (last visited Aug. 27, 2013). 
37 Id. 
38 35 U.S.C. § 200 (2012). 
39  Lisa L. Lieberwitz, The Corporatization of Academic Research: Whose 

Interests are Served?, 38 AKRON L. REV. 759, 763-64 (2005). 
40  Bart Verspagen, University Research, Intellectual Property Rights and 

European Innovation Systems, 20 J. ECON. SURVEYS 607, 622-25 (2006). 
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innovation gives way to secondary arguments in support of patents, 
such as their transactional and signaling functions.41 

In fact, each patent defines the boundaries of a claim, so that the 
reliance on patents by U.S. universities is mainly intended to foster 
collaboration with the industry by exclusive licenses,42 or directly for 
the establishment of spin-off companies from universities’ 
laboratories.43  Moreover, this new patenting approach has permitted 
U.S. universities to raise funding from strategic alliances with the 
pharmaceutical industry, such as the well-known 1998 Berkeley-
Novartis agreement, 44  and to signal innovative capabilities for 
measuring academic success.45 

The increase of U.S. university patenting was also due to judicial 
developments expanding the scope of patentable subject matter.  
Several key decisions reinforced proprietary trends for biological 
research, with Diamond v. Chakrabarty46 representing the cornerstone, 
and Harvard Oncomouse the conclusive perspective.  The principles 
elucidated by these cases also reached the European patent system.47   

The privatization of publicly-funded research has received 
                                                                                                                                                

41 For a close examination of the role of patents in the biomedical sector, see 
World Health Organization, Comm’n on Intell. Prop. Rights, Innovation and Public 
Health, Public Health, Innovation and Intellectual Property Rights 19-22 (2006) 
[hereinafter CIPIH Report].  

42 See, e.g., Mark A. Lemley, Are Universities Patent Trolls?, 18 FORDHAM 
INTELL. PROP. MEDIA & ENT. L.J. 611 (2008).  

43 See CIPIH Report, supra note 41, at 73. 
44 This kind of agreement, together with exclusive licenses of academic patented 

innovation, may have negative effects by facilitating corporations in the control of 
academic duties.  There is a conflict of interests, i.e. public interest against private 
economic interest, determining a decrease of inventions accessibility, a lack of 
independence of faculties, the tendency of market-driven research policies, and 
increased secrecy for preserving proprietary rights. See Lieberwitz, supra note 39, at 
765-66. 

45 Thomas J. Siepmann, The Global Exportation of the U.S. Bayh-Dole Act, 30 
U. DAYTON L. REV. 209, 219-20 (2004). 

46 In 1980, the U.S. Supreme Court ruled in favor of defendant Dr. Chakrabarty 
and confirmed that a genetically modified microorganism constitutes a patentable 
subject matter since ‘a live, human-made micro-organism constitutes a 
“manufacture” or “composition of matters.”’  Sidney A. Diamond, Commissioner of 
Patents and Trademarks v. Ananda M. Chakrabarty, et al., 447 U.S. 303 (1980). 

47 In 1988 the USPO granted a patent on a mouse that was genetically-modified 
to develop cancer by injecting an ‘oncogene.’  The patentability of this invention 
was then challenged in different countries.  The European patent application was 
initially refused by the EPO, but in the end, after a number of rulings, it was 
maintained on an amended form: (1989) OJ EPO 451 (Exam), T19/90 (1990) OJ 
EPO 490 (TBA), T19/90 (1991) EPOR 525 (Exam), (2003) OJ EPO 473 (Opposition 
Division).  For a wider examination of the Oncomouse case, see BENTLY & 
SHERMAN, supra note 9, at 442-44. 
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criticism with reference to the use of public funding as an indirect 
subsidy to private businesses and for diverting the public interest goals 
of universities toward market-oriented research,48 but even more so 
because the increase of university-owned patents is a fundamental 
element of the potential “tragedy of the anticommons” in biomedicine.  

In a 1968 article published in the journal Science, Garrett Hardin 
raised the problem of individuals’ overuse of shared resources and 
introduced the metaphor “tragedy of the commons,” referring to 
circumstances where too many owners have a “privilege of use” and 
no one has “rights of exclusion.”49  Thirty years later, Michael Heller 
and Rebecca Eisenberg, in the same journal, suggested an opposite 
type of problem, the “tragedy of the anticommons,” in which 
individuals underuse scarce resources because too many owners have 
a right to exclude each other, but no one has an effective privilege of 
use.50  Indeed, a fragmented ownership of complementary technology 
assets requires coordination among the owners, and heightens the 
transaction costs associated with the transfer of those rights via 
licensing or other exchange mechanisms.51  Furthermore, the BDA 
gives universities the discretion to grant exclusive licenses of their 
patents to private companies, hence to limit subsequent works by 
others.52  In other words, these two academic lawyers highlighted and 
put a name to biologists’ fear of the ongoing proliferation of patent 
rights53 in biomedical research and its potential detrimental effects on 
the progress of cumulative scientific research.54  Insofar as the access 
to knowledge has always been considered the essential element for 
cultural and scientific progress, in the past the existence of exclusive 
                                                                                                                                                

48 See Lieberwitz, supra note 39, at 766. 
49 Garrett Hardin, The Tragedy of Commons, 162 SCI. 1243, 1244 (1968); 

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

50 See Heller & Eisenberg, supra note 49, at 698; see also MICHAEL A. HELLER, 
THE GRIDLOCK ECONOMY 1-22 (2008) (explaining further the “tragedy of the 
anticommons”).  

51 See Heller & Eisenberg, supra note 49, at 700. 
52 See Lieberwitz, supra note 39, at 764-66. 
53 In the U.S., the number of patents in biotechnological areas increased from 

2,000 patents granted in 1985 to over 13,000 in the year 2000, a growth of  more 
than 600 percent. See John P. Walsh, Ashish Arora, & Wesley M. Cohen, Effects of 
Research Tool Patents and Licensing on Biomedical Innovation, in PATENTS IN THE 
KNOWLEDGE-BASED ECONOMY 285, 293 (Wesley M. Cohen & Stephen A. Merrill 
eds.,  2003). 

54 See Arti K. Rai & Rebecca S. Eisenberg, Bayh-Dole Reform and the Progress 
of Biomedicine, 66 L. AND CONTEMP. PROBS. 289, 295-303 (2003) (arguing that 
patents in biotechnology “hinder research by permitting owners to charge a premium 
for the use of discoveries that might otherwise be more cheaply available in a 
competitive market or in the public domain”). 
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rights in academic inventions appeared counterintuitive, and nowadays 
in spite of scientists’ departure from the Mertonian communitarian 
norms,55 it appears very dangerous in light of the potential negative 
effects on innovative development.56 

B.  Academic Patenting: Utilitarian Considerations Other Than 
Ethical Concerns? 

 
The departure from the traditional norms of science inside public 

research organizations, given their roles as patent holders, has raised 
criticism and concern for the potential of frustrating the public interest 
goals of academic freedom and dissemination of knowledge.  Now, 
not only do public universities’ interests overlap with private 
economic interests of innovative corporations, but the privatization of 
academic outputs is leading to a corporatization of universities, 
thereby creating a conflict of public and private interests within 
universities themselves.57 

Currently, universities seem to act as private firms in the way they 
license their patented research to the industry, gain faculty research 
support, and obtain faculty consulting fees.  In exchange, they lose 
control of their results, sacrifice the independence of faculty, admit 
publication restrictions, and accept limitations on sharing knowledge 
that was developed with public funding.58  

Nonetheless, concerns about the potential impact of commercial 
incentives accorded to universities by patents also have a practical 
perspective.  The strong rights conferred by patents provide patent 
holders with the power to define the “environmental conditions” of 
follow-on research. 59   When thickets or blocks are created, 

                                                                                                                                                
55  Crucial, among other theories, is the theorization of the norm of 

“communalism” by sociologist Robert K. Merton, implying the common ownership 
of research results.  See JANET HOPE, BIOBAZAAR: THE OPEN SOURCE REVOLUTION 
AND BIOTECHNOLOGY 74-78 (2008) (citing Robert K. Merton, The Normative 
Structure of Science, in THE SOCIOLOGY OF SCIENCES (H. Nowotny & K. Tascher 
eds, 1996)). 

56 Whereas the scientific community relies on Isaac Newton's epigram, “[i]f I 
have seen farther, it is by standing on the shoulders of giants;” nowadays the use of 
prior discoveries in subsequent research is regulated by licenses (contractual 
arrangements) as a substitute for communal ownership. Rebecca S. Eisenberg, 
Patents and the Progress of Science: Exclusive Rights and Experimental Use, 56 U. 
CHI. L. REV. 1017, 1048-56 (1989). 

57 See Lieberwitz, supra note 39, at 762-63. 
58 Id. at 765-66.  
59 Christopher M. Holman, The Impact of Human Gene Patents on Innovation 

and Access: A Survey of Human Gene Patent Litigation, 76 UMKC L. REV. 295, 
297-98 (2007).  
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paradoxically, they may hinder instead of spur biomedical research.  
Thus far, whether or not a “tragedy of anticommons” has actually 
occurred remains a vexed empirical question, however, obstacles in 
the patent landscape have already appeared. 

The most frequently cited example is the aforementioned Myriad 
case, and the inherent adverse effects of gene patenting and licensing 
on access to diagnostic tests for mutation detection.60  However, 
patents covering other fundamental biological functions may have an 
even greater impact than patents that claim DNA or genes.  For the 
most part, universities own patents that do not involve commercial end 
products (on the contrary, the peculiarity of genetic diagnostic tests is 
their dual use as both clinical and commercial products), but rather 
fundamental research tools.  The term research tool generally refers to 
instruments, reagents, methods, and information, “the main 
commercial value of which is in furthering research.”61  For example, 
a survey of major U.S. universities showed that the medical school at 
Columbia University accounts for nearly 85 percent of all Columbia 
licensed patents, and more than 50 percent of those patents cover 
research tools.62  As said, research tools broadly include all useful 
technologies for early-stage research, which lead, step by step, to 
commercial end products. Thus, patents of research tools may quickly 
block subsequent innovation.  

A clear example of research tool patents are those that cover 
biological pathways, patents which claim various methods of treating 
human diseases based on the functionality of a pathway.  A biological 
pathway is a group of cellular constituents wherein each constituent is 
influenced by one or more other cellular constituents in the group.63  
In June 2002, Harvard University, MIT, and the Whitehead Institute 
obtained a patent on publicly-funded research of NF-kB cell signaling 
pathways, in which they later granted an exclusive license to the 
private company Ariad Pharmaceuticals (hereinafter “Ariad”).64  Since 
NF-kB is a fundamental pathway involved in many diseases, from 
cancer and osteoporosis to atherosclerosis and rheumatoid arthritis,65 
                                                                                                                                                

60Association for Molecular Pathology v. Myriad Genetics, Inc., 133 S. Ct. 2107 
(2013). 

61 Holman, supra note 59, at 340. 
62 Annetine C. Geljins & Samuel O. Thier, Medical Innovation and Institutional 

Interdependence: Rethinking University-Industry Connections, 287 JAMA 72, 75 
(2002). 

63Biological Pathways, NAT’L HUM. GENOME RES. INST. (June 12, 2012), 
http://www.genome.gov/27530687. 

64  Keth J, Winstein, MIT Finishes Three Lawsuits, Initiates One During 
Summer, THE TECH, Aug. 30, 2002, at 1. 

65 University of Maryland Department of Chemistry and Biochemistry, NF-kB 
continued . . . 
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this patent covers all drug treatments for such diseases.  As a 
consequence, Ariad is in the position to block the development or 
commercialization of any drug that inhibits that pathway and did so 
soon after becoming the exclusive licensee of NF-kB patents.  For 
instance, Evista and Xigris, two drug products marketed by the firm 
Eli Lilly, infringed 20 claims of the Nf-kB patents, which led to a 65 
million dollar award for Ariad.66 

Another area of upstream research where patent blocks are likely 
to appear and follow-on activities are likely to slow down is in the area 
of stem cell lines.  A prominent example is the University of 
Wisconsin’s broad claim of the patent on primate embryonic stem 
cells.67  During the Nineties, the American National Institute of Health 
(NIH) provided funding to the university to derive embryonic stem 
cells from rhesus monkeys and macaques, however a broader patent 
that claimed all primate embryonic stem cells covered the results.68  
Later, the same research team isolated human embryonic stem cells, 
but because of a moratorium on public funding for this research topic, 
subsequent activities were funded by Geron, a private biotechnology 
enterprise, in exchange for exclusive rights on six types of 
differentiated cells that could be derived from human stem cells.69 

These cases clearly show how the combination of broad patent 
scopes, exclusive licensing practices of universities, and the 
cumulative character of upstream research in biotechnology, may curb 
the actual amount of potential players in the biomedical field, as they 
restrict access to essential research tools with wide applications in 
cumulative innovation. 

Nevertheless, there is also evidence that upstream patent rights 
may obstruct not only further basic research activities, but also applied 
developments.  In particular, proprietary barriers, like blocking patents 
and higher transaction costs, have a peculiarly dramatic impact on low 
commercial value research, such as research for neglected tropical 
diseases.70 

                                                                                                                                                
Transcription Factor, ENHANCEOSOMES, 
http://www.biochem.umd.edu/biochem/kahn/molmachines/enhancesomes/NFkB.htm
l (last visited Sept. 11, 2013).  

66  Shengfen Chen, Pathways to Patents: Applying the Written Description 
Requirement Doctrine to Patents on Biological Pathways, 30 HASTINGS COMM. & 
ENT. L. J. 559, 563-67 (2008). 

67 Primate Embryonic Stem Cells, U.S. Patent No. 05,843,780 (filed Jan. 19, 
1996) (issued Dec. 1, 1998). 

68 Rai & Eisenberg, supra note 54, at 292-93, 301. 
69 Id. at 293 n.23. 
70 Katherine M. Nolan-Stevaux, Open Source Biology: A Means to Address the 

Access & Research Gaps?, 23 SANTA CLARA COMPUTER & HIGH TECH. L.J. 271, 
continued . . . 
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The Global Forum for Health Research, in its 2003 report, 
underlined an allocative emergence for biopharmaceutical R&D, 
calling it the “10/90 Gap” because “of the U.S. $70 billion a year 
invested in global health research . . . less than 10% [of which] is 
devoted to research into health problems that account for 90% of the 
global disease burden.”71  Where private financial resources for drug 
development are already scarce because market-based incentives 
behind patent systems are not enough to stimulate innovation for 
unprofitable markets, the current extended “commercialization” of 
academic research with highlighted transaction costs, may further 
sharpen global health disparities.72  For instance, the PATH Malaria 
Vaccine Initiative (MVI), a program of the nonprofit organization 
PATH, whose mission is to accelerate the development of malaria 
vaccines, reported complex patent nets surrounding each antigen 
relevant for malaria vaccines, as 34 groups of patents claim the antigen 
MSP-1.73 

These examples show that patents may create barriers from the 
beginning to the end of the biomedical innovation pipeline, and how, 
in several cases, certain worries expressed in the recent past by the 
scientific community have become reality.  Looking at the current 
landscape of biomedical R&D, perhaps it is actually difficult to 
distinguish mere fears from oncoming dangers.  The relevance of 
biotechnologies inside biomedical science is a fundamental element 
for understanding the lack of predictability and the co-existence of 
static and dynamic patent failures in this innovative field.  
Biotechnology is a new, cutting-edge technology that refuses to 
behave traditionally, hence old-fashioned solutions adopted in the past 
are no longer sufficient.74  

In the framework of patent law and its inherent second-best 
solution of excludability for sustaining investments in technical 
information goods, some solutions are provided to face the typical 
                                                                                                                                                
274-79 (2007). 

71 GLOBAL FORUM FOR HEALTH RESEARCH, THE 10/90 REPORT ON HEALTH 
RESEARCH 2003-2004 35 (2004), available at 
http://announcementsfiles.cohred.org/gfhr_pub/assoc/s14789e/s14789e.pdf.  

72 See generally Amy Kapczynski, Samantha Chaifetz, Zachary Katz & Yochai 
Benkler, Addressing Global Health Inequities: An Open Licensing Approach for 
University Innovations, 20 BERKELEY TECH. L.J. 1031 (2005) (discussing global 
health disparities in light of public and private patents and the problems patents can 
pose to global health). 

73  Arti K. Rai, Proprietary Rights and Collective Action: The Case of 
Biotechnology Research with Low Commercial Value, in INTERNATIONAL PUBLIC 
GOODS AND TRANSFER OF TECHNOLOGY UNDER A GLOBALIZED INTELLECTUAL 
PROPERTY REGIME, supra note 33, at 295 (citing MVI Patent Analysis). 

74 Maskus & Reichman, supra note 33, at 8. 
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tradeoff between static costs and dynamic benefits, but not the 
dynamic problem of patent proliferation.75   In fact, even though 
derogations from patent protection are permitted by the minimum 
standards setting of the TRIPS Agreement, they are expressly 
described as limited and subject to a number of conditions. 76  
Moreover, on the one hand, the right to invoke these so-called 
flexibilities was reaffirmed with specific reference to public health 
goals in the Doha “Declaration on the TRIPS agreement and Public 
Health.”77  On the other hand, The World Trade Organization Dispute 
Settlement Body decisions have been resistant to the admittance of 
exceptions to patent property rights and their exercise.78  This is even 
more burdensome in light of the so-called “Spaghetti Bowl” 
phenomenon, the entwined networks of regional and bilateral free 
trade agreements which followed the origin of the WTO, as well as 
where the minimum standards of the TRIPS agreement are heightened 
by TRIPS-plus provisions.79 

Access to biomedical research is a natural premise for access to 
health care.  Besides the problems posed by the globalization of the IP 
regime, the strong connection between commercial and non-
commercial interests causes specific concerns, being that this 
technological sector is crucial for health care’s economic 
potentialities, but also for producing health-related goods. 

C. The Unstable and Uneasy Use of Traditional Patent Law 
Flexibilities into the Biomedical Arena 

 
The commoditization of academic research has also conveyed 

obstacles in the use of traditional patents safeguards, such as post-
grant flexibilities.  

A typical engine to mitigate the tension between public and private 
interests in the production of biomedical innovation is the scientific 
                                                                                                                                                

75 See id. at 9. 
76 TRIPS Agreement, supra note 17, art. 13, at 325. 
77 World Trade Organization, Ministerial Declaration of 14 November 2001, 

WT/MIN/(01)/DEC/2, 41 I.L.M. 755 (2002). 
78  Panel Report, Canada – Patent Protection of Pharmaceutical Products, 

WT/DS114/R (Mar. 17, 2000); Appellate Body Report, Canada – Term of Patent 
Protection, WT/DS170/AB/R (Sept. 18, 2000). See Gail E. Evans, Strategic Patent 
Licensing for Public Research Organizations: Deploying Restriction and 
Reservation Clauses to Promote Medical R&D in Developing Countries, 34 AM. J.L. 
& MED. 175, 183 (2008). 

79 See U.N. CONFERENCE ON TRADE & DEV., POL’Y ISSUES IN INT’L TRADE & 
COMMODOTIES, Swimming in the Spaghetti Bowl: Challenges for Developing 
Countries under the “New Regionalism,” U.N. Sales No. E.04.II.D.38 (2004) (by 
Luis Abugattas Majluf) available at http://unctad.org/en/docs/itcdtab28_en.pdf. 
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research exemption.  According to the vague text of Article 30 of the 
TRIPS Agreement, WTO Members may provide limited exceptions to 
the exclusive right conferred by a patent when the public interest is 
superior to the private interest of the patent holder.80  

As said, in the biomedicine context it is especially relevant that the 
scientific research-experimental use exception exists because follow-
on innovation often depends on patented know-how.  The application 
of this exception permits access to and use of the invention covered by 
proprietary rights without patent infringement.   

It is undoubted that this provision of the TRIPS Agreement 
permits acts done for purely scientific purposes, but each Member has 
adopted a different approach to the undefined terms of Article 30, in 
regards to acts done for commercial purposes.81  The U.S., in contrast 
with developing countries and other western legal systems, does not 
have a statutory defense for the experimental use of a patented 
innovation.  Historically, federal courts, and later the Court of Appeals 
for the Federal Circuit (CAFC), have recognized a limited defense for 
the use of patented innovation for scientific purposes82 and have 
adopted a “very narrow” interpretation when commercial activities are 
involved.83  

Nonetheless, the American research community has always 
wrongfully believed that educational institutions such as universities 
were fully protected by an experimental use exception to patent law.  
This is in part explained by the traditional use of an “informal” 
experimental use exception by academic researchers, which is an 
“ignore patents” norm that is endorsed by the industry as well.84  
Many reasons contributed to the adoption of an “ignoring infringement 
behavior” from companies, such as the high cost of public reputation, 
detection, and enforcement, but mostly the adoption was because of 
                                                                                                                                                

80 TRIPS Agreement, supra note 17 at art. 30.  
81  See John F. Duffy, Harmony and Diversity in Global Patent Law, 17 

BERKELEY TECH. L.J. 685, 717-19 (2002) (noting that the “experimental use” 
exception symbolizes a lasting example of diversity in national patent laws in the 
post-TRIPS era). 

82  See Poppenhusen v. Falke, 19 F. Cas. 1048, 1049 (S.D.N.Y. 1861) 
(conclusively defining the boundaries of the scientific research exception, stating 
that “an experiment with a patented article for the sole purpose of gratifying a 
philosophical taste, or curiosity, or for mere amusement [was] not an infringement of 
the rights of the patentee.”). 

83 Janice M. Mueller, No “Dilettante Affair”: Rethinking the Experimental Use 
Exception to Patent Infringement for Biomedical Research Tools, 76 WASH. L. REV. 
1, 5 (2001); Roche Products v. Bolar Pharm. Co., 733 F.2d 858, 863 (Fed. Cir. 
1984).  

84 See Cristina Weschler, The Informal Experimental Use Exception: University 
Research after Madey v. Duke University, 79 N.Y.U. L. REV. 1536, 1552-53 (2004). 
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the ties that bound companies with universities.85  However, this kind 
of solution remains imperfect because it is not enforceable under the 
law, leaving follow-on innovators uncertain about a final outcome.  

In addition, it is essential to underline that accessibility to IP in 
academic research has become even more limited as a consequence of 
the current private economic interests in universities’ policies, in 
particular with reference to their patenting and licensing practices after 
the BDA.  The 2002 Federal Circuit Court of Appeals decision, Madey 
v. Duke University,86  potentially precluded any unlicensed use of 
patents as the Madey Court found that universities are, in effect, 
commercial entities that use research activities (and patenting) to 
compete for fund raising and prestige.87  As said, such uses were 
already illegal under the U.S. patent system.  However, this decision 
calls the attention of academia to potential future liabilities as a 
consequence of unauthorized uses of IP.88  

In sum, the workability of formal and informal research exceptions 
faces the difficulty of a blurred line between scientific and commercial 
experimentation because of the ever-increasing commercial 
connections of the academic community.89  Further, the side effects of 
academic privatization become far more acute given the absence of a 
shared approach for their scope among different national systems.  At 
the same time, the dependence upon informal social norms of 
infringement leaves ambiguity and raises skepticism considering its 
need of a close-knit homogenous community to operate.  In particular, 
the changing nature of biomedical research and its tendency to attract 
members from other communities, such as information technology and 
nanotechnology, may transform “working solutions” of ignoring 
patents into unworkable responses.90  

Also, the use of compulsory licenses to guarantee the freedom of 
access to essential patented technology, even if it can be considered a 
possible remedy to the problem of blocking patents, brings with it 
                                                                                                                                                

85 Id. at 1538. 
86 Madey v. Duke Univ., 307 F.3d 1351, 1362 (Fed. Cir. 2002). 
87 Id. 
88 Walsh, Arora & Cohen, supra note 53, at 335. 
89  Evans Misati & Kiyoshi Adachi, The Research and Experimentation 

Exceptions in Patent Law: Jurisdictional Variations and the WIPO Development 
Agenda, UNCTAD-ICTSD PROJECT ON IPRS AND SUSTAINABLE DEVELOPMENT 2-3 
(2010), available at http://unctad.org/en/Docs/iprs_in20102_en.pdf. 

90 See Rebecca S. Eisenberg, Noncompliance, Nonenforcement, Nonproblem? 
Rethinking the Anticommons in Biomedical Research, 45 HOUS. L. REV. 1059, 1095 
(2008) (Noting that the restrictive terms of patent license over Harvard-DuPont 
Oncomouse gathered much controversy, probably as a consequence of the fact that 
DuPont has its core business in chemistry and, hence, was less inclined to respect the 
traditional social norms of biomedical research). 
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some shortcomings.  Since those licenses are exceptions to exclusive 
rights conferred by patents, strict procedures for their grant are set at 
both the international level by Article 31 of TRIPS and at the national 
level by federal patent legislation.91  Therefore, compliance with these 
legal constraints requires long and time-consuming operations, 
rendering this remedy an inappropriate tool to ensure day-to-day 
access to and use of patented inventions.92 

At the end of this analysis on the adverse effects of the 
commercialization of academic biomedical research, especially with 
regard to the BDA, combined with flaws that affect traditional 
flexibilities provided by the patent regimes, it might be assumed that 
these are problems confined to American boundaries.  However, the 
dynamics of international relations, national economies, and 
innovation policies make this an international issue.  

In spite of debates and unanswered questions about the impact of 
the BDA on academic integrity and efficiency, other developed and 
developing countries are considering adopting analogous legislation 
for the purpose of spurring national innovation.93  Beyond that, a 2003 
report by the Organization for Economic Co-operation and 
Development (OECD) encourages universities to seek opportunities to 
commercialize their inventions through spin-off companies and joint 
ventures with the biopharmaceutical industry, and explicitly refers to 
the benefits received by U.S. institutions.94  

Moreover, the provision of public goods such as scientific 
knowledge and health care has an undoubted supranational, and in 
some way also international, dimension.  National regimes are located 
in a globalized context, with interlinked domestic policies, reciprocal 
influences and cross-border externalities.  As a consequence, sooner or 
later, similar problems – and perhaps some additional problems for 
developing countries – are likely to emerge, and models, which permit 
the progress of science as well as the access of scientific benefits, need 
                                                                                                                                                

91 See TRIPS Agreement, supra note 17, at art. 31; Esther van Zimmeren, 
Clearinghouse Mechanisms in Genetic Diagnostic, in GENE PATENTS AND 
COLLABORATIVE LICENSING MODELS 63, 64 (Geertrui van Overwalle ed., 2009).   

92 van Zimmeren, supra note 91, at 63-64.  
93 See generally Michael S. Mireles, The Bayh-Dole Act and Incentives for the 

Commercialization of Government-Funded Invention in Developing Countries, 76 
UMKC L. REV. 525 (2007-2008) (referencing incentives for invention in South 
Africa, Malaysia and the Philippines); Hafiz Aziz ur Rehman, Equitable Licensing 
and Publicly Funded Research: A Working Model for India?, 16 SW. J. INT’L LAW 
75 (2010) (discussing India and the dangerous influence of The Protection and 
Utilisation of the Public Funded Intellectual Property Bill (PUPFIP) on public 
science). 

94 See ORG. ECON. CO-OPERATION DEV., TURNING SCIENCE INTO BUSINESS: 
PATENTING AND LICENSING AT PUBLIC RESEARCH ORGANISATIONS 39-40 (2003). 
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to be explored. 

IV. OPEN SOURCE MODELS IN BIOMEDICINE: WORKABLE 
COMPLEMENTARY FLEXIBILITIES INTO THE PATENT SYSTEM? 

 
Looking at the considerable evolution that the life sciences are 

experiencing, some scholars have even seen “a different kind of 
scientific revolution” in the paradigm shift in the values underpinning 
its development and thus, a deep breakthrough that solicits the 
“reconstruction and reevaluation” of what it was, for determining what 
it should be.95  

Whether or not these changes truly embody a scientific revolution, 
a number of attempts have been arranged in recent economic and legal 
literature to overcome the negative effects caused by the privatization 
of public-interest biomedical inventions and, in particular, to propose 
mechanisms in order to “clear” patents. 96   Other than “working 
solutions,” such as ignoring or inventing around patents, as well as 
traditional tools like the use of research exemptions, there have been 
proposals for new collaborative models which would rehabilitate the 
communal values of science, restore the functions of free access to and 
use of innovation, and reconcile both private and public interests in the 
exercise of IP.97 

One “engine of public availability” adduced to cope with patent 
proliferation and fragmentation is “open source” (“OS”).  It is 
worthwhile to first make it clear that the term open source when 
applied to patents (in this case, to biomedical patents) is necessarily a 
misnomer in that disclosure of the invention is an essential 
requirement for the grant of the proprietary right.  Most importantly, 
there are no source codes outside of the software development to be 
opened, where on the contrary, OS philosophy is deeply rooted.98 

Open science is a term generally adopted to refer to practices of 
transparency and sharing in science, like those adopted in the pre-1980 
era.99  The use of the expression open source with different attributes 
(from the broad reference to biology, to the narrower contexts of 
bioinformatics, genomics, and drug discovery) is a more useful term to 
describe private ordering methods employed to guarantee and maintain 
the public accessibility of knowledge.  The main strategy of OS is to 

                                                                                                                                                
95 See HOPE, supra note 55, at 3-4.  
96 See van Zimmeren, supra note 91, at 64. 
97 Id. 
98  Andrés Guadamuz Gonzáles, Open Science: Open Source Licenses in 

Scientific Research, 7 N.C. J. L. & TECH. 321, 327-28 (2006). 
99 Id. at 329-30.   
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leverage the distinctive exclusivity of IP rights in order to enable the 
sharing of intellectual products100 and to establish a “bazaar,”101 or 
other methods of commons-based production, in biomedical R&D.  
Such a “bazaar” is a common feature between the idea of contractual-
based biomedical research commons and open source software 
(“OSS”).  

In most cases, the recourse to private ordering mechanisms is 
deployed for intensifying IP protection, which is to expand the 
monopoly rights granted by IP law, as Digital Rights Management 
(DRM) does in copyright.102  On the contrary, the OSS movement got 
under way with the purpose to counteract copyright expansion in 
computer programming and, above all, proprietary restrictions on 
access and use of source codes.103  During the same period in which “a 
                                                                                                                                                

100 In truth various, and sometimes misleading, meanings have been attributed to 
OS in the biomedical field.  Sometimes OS is regarded as a set of licensing criteria, 
see HOPE, supra note 55, at 142; or a mode of production centered on the concept of 
“open and collaborative research,” see Arti K. Rai, “Open and Collaborative” 
Research: A New Model for Biomedicine, in INTELLECTUAL PROPERTY RIGHTS IN 
FRONTIER INDUSTRIES 131 (Robert W. Hahn ed., 2005); as a metaphor for 
restructuring networks and flows of information between researchers, Anthony S. 
Taubman, Several Kinds of Should. The Ethics of Open Source in Life Science 
Innovation, in GENE PATENTS AND COLLABORATIVE LICENSING MODELS, supra note 
91, at 219, 230; and it is also applied making reference to collaborative projects 
whose license agreements require contributors to share non-patented innovations and 
potential improvements within organized communities, see What is OSDD, OPEN 
SOURCE DRUG DISCOVERY, http://www.osdd.net/about-us (last visited Sept. 11, 
2013).  For the sake of convenience, I will refer to Open Source Biology (OSB) for 
all the projects in the biomedical area intended to increase the access to inventions, 
peers cooperation and data sharing, both where IP rights are contemplated or not.  In 
forthcoming examples, due clarifications will be provided as to peculiar aspects 
specific to each project. 

101 More than the legal instrument of licenses, OS has been well characterized 
for its peculiar form of governance, in particular by a contrast between cathedrals 
and bazaars as icons of organizational structures.  Cathedrals are top-down, 
centralized, hierarchical organizations, while Bazaars are defined as bottom-up, 
decentralized, collective organizations: see ERIC RAYMOND, THE CATHEDRAL AND 
THE BAZAAR: MUSING ON LINUX AND OPEN SOURCE BY AN ACCIDENTAL 
REVOLUTIONARY (Tim O'Reilly ed., rev. ed. 2001).  According to this approach, OS 
in life science would be a manifestation and a translation of the bazaar model, that is, 
a 'biobazaar.'  HOPE, supra note 55, at 18, 106-41. 

102 Severine Dusollier, Sharing Access to Intellectual Property Through Private 
Ordering, 82 CHI.-KENT L. REV. 1391, 1393-94 (2007). 

103  See generally CHRISTOPHER M. KELTY, TWO BITS: THE CULTURAL 
SIGNIFICANCE OF FREE SOFTWARE 144–178 (2008) (describing the history of Open 
Systems Software, including the motivations behind its creation). Although there are 
many different OSS licenses, they all have some essential general features: (1) the 
access to the source code; (2) the right to copy and redistribute, use, modify for 
personal use, and redistribute modified versions of the software; and, optionally, (3) 

continued . . . 
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kind of scientific revolution” arose in biomedicine, comparable 
changes also occurred in the software field since spin-off companies 
from universities started to produce proprietary products.  The concept 
of OSS was a plan for reacting to the transformation of software in a 
proprietary commodity.  The development of the GPL (General Public 
License) by Richard Stallman,104 together with the operating system 
Linux and open clearinghouses like SourceForge.net, rapidly 
demonstrated the effectiveness of OS projects,105 so much so that OSS 
was later employed by governments all around the world as well as 
private companies, such as IBM.106  

Starting from this achievement in copyright, “patent communities” 
have started to take inspiration from OS and its use of the legal 
instrument of licensing for improving the dissemination of innovation, 
especially for enabling tools and genes whose patentability is often 
prevented.107  Not ignoring the importance of ameliorating patent 
                                                                                                                                                
the automatic application of the license on each new copy as well as derivative or 
adapted work. See STEVEN WEBER, THE SUCCESS OF OPEN SOURCE 5 (2004). Put 
into broader terms, OSS is applicable to biomedicine in regard to: (1) credible 
commitment; (2) competition; and, optionally, (3) copyleft: see Janet Hope, Open 
Source Genetics: Conceptual Framework, in GENE PATENTS AND COLLABORATIVE 
LICENSING MODELS, supra note 91, at 171, 179–83. 

104 Louis Suarez-Potts, Introduction to An Interview between Louis Suarez Potts 
and Richard M. Stallman, GNU.ORG, http://www.gnu.org/philosophy/luispo-rms-
interview.html (last visited Sept. 3, 2013). 

105  See Katherine Noyes, Linux and the Millennium Technology Prize, 
LINUXINSIDER (April 23, 2012, 5:00 AM), 
http://www.linuxinsider.com/story/74925.html (quoting the Technology Academy 
Finland as stating that the "free availability of Linux on the Web swiftly caused a 
chain reaction leading to further development and fine tuning” which led to a world 
where "millions use computers, smartphones and digital recorders like Tivo [which] 
run on Linux”); About, SOURCEFORGE.NET, http://sourceforge.net/about (last visited 
Sept. 3, 2013) (stating that Opensource.net allows "more than 46 million consumers" 
to connect with more than 324, 000 open source projects). 

106 HOPE, supra note 55, at 126–27; Louis Suarez-Potts, Introduction to An 
Interview between Louis Suarez Potts and Richard M. Stallman, GNU.ORG, 
http://www.gnu.org/philosophy/luispo-rms-interview.html (last visited Sept. 3, 
2013). 

107 See generally GENE PATENTS AND COLLABORATIVE LICENSING MODELS 
(Geertrui van Overwalle ed., 2009) (detailing the papers given at the Gene Patents 
and Clearing Models: From Concepts to Cases conference, which was held from 
June 8-9 in 2006 and "aimed at exploring models designed to render patented genetic 
inventions accessible to further use in research . . . includ[ing] patent pools, 
clearinghouse mechanisms, open source models and liability regimes.").  In the 
Myriad case, the Supreme Court held that "[a] naturally occurring DNA segment is a 
product of nature and not patent eligible merely because it has been isolated," 
narrowing the field of patent eligible DNA to the non-naturally occurring cDNA. 
Association for Molecular Pathology v. Myriad Genetics, Inc., 133 S.Ct. 2107, 2109.  
The impact of this case has led many to argue that open-source is the future of how 

continued . . . 



 
 

 

2013]! [OPEN!SOURCE!MODELS!IN!
BIOMEDICINE]%

149!

quality, as well as refining patent scope in biomedicine, the distinctive 
feature of these initiatives is to use original private strategies, owning 
the typical strong points of efficiency and adaptability pertaining to 
commercial private ordering regulation, but endowed with the 
singularity of also incorporating the public interest to disseminate 
patented innovation.  

Nevertheless, the difficulties for opening patents are wider and 
more intricate than for copyright.  Above all, from the umbrella of 
open source biology (“OSB”) come disparate projects, in which IP has 
a notably different role, and thus different kinds of problems arise.108  
Several projects only transfer contractual rights, not IP rights, because 
they either contain unpatented discoveries or are merely collections of 
data.109  Other projects simply provide free access to information that 
is already in the public domain.110  In contrast, “pure” OSB projects 
rely solely on contractual methods, i.e., licenses, to convey IP rights in 
a manner that increases, instead of limiting, innovation.111  These 
experiments are dedicated to properly clearing patents with open-
licensing mechanisms, and they aim to subvert the IP regime from 
within by utilizing other, less-restrictive mechanisms to achieve the 
same results.112 

A. Open Access Models for Publicly Available Bio-Databases 
 

The rationales behind OSB models are well explained by the race 
to sequence the human genome and the subsequent controversies over 
private ownership of sequencing results.  

In the Nineties, American biologist and entrepreneur Craig Venter, 
then a researcher at the National Institute of Health (NIH), adapted a 

                                                                                                                                                
biotechnology will operate.  See, e.g., Press Release, Lux Research, Embracing 
Open-Source Biotech: DNA Freeware May Out-Innovate Patented Genes (Aug. 27, 
2013) available at finance.yahoo.com/news/embracing-open-source-biotech-dna-
113000505.html. 

108 Essentially, two main approaches proceed from existing OSB experiments: to 
design a common where researchers freely share data without any license, or to 
leverage patents through a peculiar exercise of their exclusive rights in order to not 
interfere with follow-on developments: see Nolan-Stevaux, supra note 70, at 292–
98. 

109  See, e.g., INTERNATIONAL HAPMAP PROJECT, 
http://hapmap.ncbi.nlm.nih.gov/ (last visited Sept. 12, 2013). 

110  See HUMAN GENOME PROJECT, 
http://www.ornl.gov/sci/techresources/Human_Genome/home.shtml (last visited 
Sept. 12, 2013). 

111 Dusollier, supra note 102, at 1394. 
112 See BiOS, http://www.bios.net/daisy/bios/home.html (last visited Sept. 12, 

2013). 
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technique to isolate protein-coding sequences of genes by the use of 
gene fragments, known as expressed sequence tags (“ESTs”).113  ESTs 
can provide functional information only if matched with other genes 
with an already known functionality and should not be patentable 
because they lack an inventive step.  However, in 1991 NIH filed 
patent applications on a number of ESTs that claimed not only the 
gene fragments, but also the whole genes and any proteins involved 
with each expression.114  Two kinds of defensive motivations explain 
that choice.  The first was the concern about Venter's intention to 
capture those results after leaving NIH to establish his own private 
research institute, and more generally, the ability of the private sector 
to free ride on public-sector genomic data.  Although these perils were 
temporarily resolved by the intervention of the pharmaceutical giant 
Merck, who strategically funded gene sequencing and ESTs data 
mining through the Merck's Gene Index Database, worries over a high 
number of proprietary databases that would threaten the progress of 
future research remained.115  

In 1999, while the race to decode the human genome was at its 
apex, Venter announced his intention to compile a proprietary 
databank of another type of sequence information, the single 
nucleotide polymorphisms (“SNP”).116  Tim Hubbard, head of the 
Sanger Institute in the UK, found an “irresistible analogy”117 between 
the OS movement philosophy and the aims behind the Human 
Genome Project (HGP), an international collaboration to map and 
make publicly available the genome sequence.  Within a month, 
Hubbard, with the help of Richard Stallman, the deux ex machina of 
the OSS movement and father of the GPL, drafted a license to protect 
genomic data from misappropriation and subsequent locking into 
proprietary rights.118  The idea was never implemented because this 
kind of information was historically released into the public domain 
and any kind of constraint was considered too restrictive by the 
genetic research community,119 which preferred to set a number of 
agreements, the so-called Bermuda Principles, in order to secure the 
free release of pre-publishing data among scientists.120 
                                                                                                                                                

113 HOPE, supra note 55, at 37. 
114 Id. 
115 See id. at 38-39. 
116  Kenneth Neil Cukier, Open Source Biotech: Can a Non-Proprietary 

Approach to Intellectual Property Work in the Life Sciences?, CUKIER (2003), 
http://www.cukier.com/writings/opensourcebiotech.html. 

117 HOPE, supra note 55, at 307-08. 
118 Cukier, supra note 116. 
119 Id.  
120 Rebecca S. Eisenberg, Genomics in the Public Domain: Strategy and Policy, 
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B. Open Licensing Schemes of Non-Patented Biomedical 
Innovation 

 
Nevertheless, this new idea to apply OS principles into biomedical 

research has represented a breakthrough within the scientific 
community and constituted the foundations of other projects.  Starting 
from Hubbard's experiment to shape “copyleft” licenses for spurring 
the international transfer of biotechnology among researchers, a few 
implementations of this idea have been followed and have been 
directed both to upstream and downstream research.121 

1. Open Licensing for Publicly Accessible Genetic Databases 
 

By the efforts of the SNP consortium - a group of private 
companies and nonprofit organizations originated to cope with the 
alarm of patent applications on SNPs and the inherent potential 
anticommons122 – the HapMap project was created.  HapMap was 
born with the aim of identifying patterns of common genetic 
variations, called haplotypes, and employing them as disease markers.  
To this end, HapMap embraced a copyleft model based on the GPL 
license, to permit access to its haplotype mapping information, while 
at the same time preventing users from filing patents that would block 
other users’ access to database information.123  In particular, HapMap 
pursued an OS approach by using a click-wrap license which required 
users to register for accessing the “HapMap Genotype Database” and 
to agree "not to reduce others access to the data and to share the data 
only with others who have made the same agreement."124  Afterwards, 
this policy was abandoned and all data was put into the public domain, 
in part because the primary goal to avoid blocking patents was 
reached, but also, due to problems deriving from the license 
obligations.  

Firstly, it is worth noting that there were no IP rights to assert, 
since haplotype data was not patented, and the HapMap database does 
not benefit from US copyright nor sui generis database protection; 
hence, the click-wrap license relied only upon contractual 

                                                                                                                                                
1 NATURE REV. GENETICS 70, 72-73 (2000). 

121 See HOPE, supra note 55, at 164-87. 
122 See Robert P. Merges, A New Dynamism in the Public Domain, 71 U. CHI. L. 

REV. 183, 189-90 (2004), for an extended overview on SNP consortium. 
123 Robin Feldman, The Open Source Biotechnology Movement: Is It Patent 

Misuse?, 6 MINN. J. L. SCI. & TECH. 117, 125-26, 132-33 (2004). 
124  Data Release Policy, INT'L HAPMAP PROJECT, 

http://hapmap.ncbi.nlm.nih.gov/datareleasepolicy.html (last visited Sept. 12, 2013). 
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obligations.125  Secondly, in order to ensure that third parties were not 
able to access data without agreeing to the same license terms, the 
license put restrictions on publications based on the data, and, 
therefore, could not be properly peer-reviewed.  Finally, while 
HapMap licensing was adopted with the aim to reconcile the public 
access and the use of haplotype information, as well as the goal to 
permit downstream users to file patents on product developments, the 
use of complex and ambiguous provisions simply nullified those 
ambitions.   

In spite of such loopholes and shortcomings affecting HapMap 
policies, its mere existence has demonstrated the willingness of both 
the public and private sector to translate the OSS model into 
biomedical research, with the view to re-open science to its traditional 
sharing norms. 

2. Open Source Platforms for Drug Discovery 
 

Since the patent system is a mechanism designed for spurring 
innovation based on mere economic incentives, it fails with regards to 
diseases that are prevalent in countries whose markets are typically not 
commercially profitable. 

For many reasons, R&D is particularly costly in the 
pharmaceutical sector, especially because most drug candidates fail to 
reach the market after being submitted to long and complex clinical 
trials.126 This aspect, combined with the pharmaceutical industry’s 
languishing financial performance and below-average productivity in 
recent years, discourages the investment of resources in low 
commercial value research.127  In fact, where drug markets are limited, 
because they are too small (like the case of orphan drugs for rare 
illnesses), or too poor (such as medicines for tropical neglected 
diseases), patents are not an effective instrument in stimulating 
innovation and developing new products.  

In order to cope with this patent failure directly affecting the 

                                                                                                                                                
125  Zoe Ballantyne & Daniel Nelki, IP Management Policy: A Donor's 

Perspective, in INTELLECTUAL PROPERTY MANAGEMENT IN HEALTH AND 
AGRICULTURAL INNOVATION: A HANDBOOK OF BEST PRACTICES 475, 482 (A. 
Krattinger, et al. ed., 2007). 

126 Rebecca S. Eisenberg, Patents and Data-Sharing in Public Science, 15 
INDUS. & CORP. CHANGE 1013, 1026-28 (2006). 

127 See Investing for Life: Meeting Poor People's Needs for Access to Medicines 
through Responsible Business Practices, 24, XFAM INT’L  (2007), 
http://www.oxfam.ca/sites/default/files/investing-for-life-meeting-poor-
people2019s-needs-for-access-to-medicines-through-responsible-business-
practices.pdf. 
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creation and the enjoyment of two fundamental public goods, such as 
scientific knowledge and health care, the Tropical Disease Initiative 
(“TDI”) established a decentralized and web-based project intended to 
tackle the problem of low commercial value research for tropical 
diseases, and has adopted an OS collaboration to identify drug targets 
and candidates.128  The idea comes from the acknowledgement by 
lawyers Stephen Maurer and Arti Rai, and computational biologist 
Andrej Sali, of the convergence between biology and computing.  In 
the same way software developers find bugs and write patches, 
biologists look for proteins that are the targets of drugs and select the 
chemicals, or drug candidates, to use for further development and 
research.  Thus, bearing in mind the so-called Linus Law, “with 
enough eyeballs all bugs are shallow,”129 a bazaar-style governance for 
the development of a cure for tropical diseases has been considered. 

The initiative is divided into two phases.  In the first phase, 
volunteers rely on bioinformatics, a biological research method 
conducted using computers, in order to select drug targets, identify 
drug candidates that could bind those targets, and estimate the efficacy 
of each drug candidate.130  These research efforts are aggregated, little 
by little, through the TDI webpage in a way similar to how Linux 
incrementally improves its own operating system; its purpose is to 
diminish the need for expensive wet-lab experimentation.  The second 
phase involves the participation of virtual pharmaceutical companies, 
or so-called “Virtual Pharmas.”  Virtual Pharmas are venture capital 
firms that, after selecting drug candidates, outsource development 
stages to corporate partners and monitor the performance.131  

At the moment, the TDI outputs are not protected by IP rights and 
not linked to any specific OS license.  The TDI considers it unlikely 
that pharmaceutical companies will manifest an interest in patenting 
trivial improvements for the low value commercial market of 
neglected diseases132 and, in any case, until the collaboration will be 
                                                                                                                                                

128 HOPE, supra note 55, at 310. 
129 The reference is to Linus Torvalds, who released the first official version of 

the Linux operating system in 1994 when he was a computer science graduate at the 
University of Helsinki. Any further improvements of Linux have been permitted by 
the distributed character of OSS collaboration. See Weber, supra note 90, at 54-65, 
for an extended overview on the “ideal type” of OS collaborations. 

130 Stephen M. Maurer, Arti Rai & Andrej Sali, Finding Cures for Tropical 
Diseases: Is Open Source an Answer?, 6 MINN. J.L SCI. & TECH. 169, 171 (2004). 

131 Id.  
132 Actually, TDI deems the use of typical OS viral clauses in drug discovery 

fields inadequate since such a scheme would be expensive and legally dubious. See 
Leticia Ortì et al., A Kernel for Open Source Drug Discovery in Tropical Diseases, 3 
PLOS NEGLECTED DISEASES 1, 8-9 (2009) available at 
http://www.plosntds.org/article/info%3Adoi%2F10.1371%2Fjournal.pntd.0000418 
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stabilized, the intention is to leave TDI community members the 
freedom to develop their own licenses.133 

C. Open Source Licensing of Patented Biomedical Innovation 
 

All the previous examples of attempts to import the OS approach 
from software to biomedical research have bound the reference to this 
model with regards to the development methodology element (that is 
the bazaar-style governance paired to the traditional hierarchical 
organization), as just another mode of research production or a 
“project management technique.”  However, OS also stands out for 
being an original IP management model that is centered on licensing 
mechanisms.134  

Ironically, and contrary to the diffused idea that OSS developers 
are hostile to the concept of IP rights, within the OSS movement are 
some of the most “fervid defenders” of copyright.  In fact, source 
developers still rely on copyright in order to maintain control over the 
future open use of the source code they have developed, and use 
licensing terms to design their desired OSS model.135  In other words, 
licensing terms vary considering how open each OSS should be.  

In fact, whereas the “bazaar-governance” is recurrent in all OSS 
models, its utilization can be distinguished into two broad categories, 
in respect of the use, or nonuse, of so-called copyleft licenses.  
Copyleft is a play on the word copyright since OSS communities, 
relying on this type of license, make an inverted use of copyright to 
protect their work since the rights of users are set above the rights of 
holders.  According to this concept, developers allow users to copy, 
modify and distribute the source code, so long as the users agree to 
keep open their derivative works that make use of the same original 
“copyleft” license.136  

In patent law, the proposed ambition of sharing ideology and 
aiming to promote the availability of both the original technology and 
following developments cannot be obtained through a viral clause like 
that in copyleft, but rather with a mechanism of grant-back.  Inserting 
this type of arrangement into OSB license terms requires the patentee 
to grant the right to use and sublicense any improvements of the 
patented technology.  It essentially gathers users who contribute to the 

                                                                                                                                                
(last visited Sept. 12, 2013). 

133 HOPE, supra note 55, at 311. 
134 GONZÁLES, supra note 98, at 335, 336. 
135 Natasha T. Horne, Open Source Software Licensing: Using Copyright to 

Encourage Free Use, 17 GA. ST. U. L. REV. 863, 873 (2001). 
136 Id. at 872-79. 
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project into ‘protected’ or ‘self-binding’ commons pools.  The basic 
common idea of these projects is to translate proprietary rights, i.e. 
patent rights, into biomedical research, to secure access and use of 
innovation and its derivate works, or better, improvements, for a 
potential open class of users.137 

1. OSB Licensing for Non-Profit Organizations: BiOS 
CAMBIA Project 

 
The Center for Application of Molecular Biology in International 

Agriculture (CAMBIA) is a non-profit research organization located in 
Australia which was initially focused only on green agricultural and 
biotechnology; it is currently expanding its action toward red, or 
health, biotechnology as well.138  The goal of this center is to fill 
access and research gaps affecting life sciences and, for that purpose, 
it combines wet-lab development of biotechnological research tools 
with web-based collaborative development platforms and a patent 
searching database.  It is mainly financed by prominent philanthropic 
organizations such as the Bill and Melinda Gates Foundation, as well 
as public national and international funding bodies, but also by 
subscription fees from CAMBIA members.139  In 2005, it launched the 
BIOS (Biological Innovation for Open Society) initiative whose 
fundamental aspect is “Biological Open Source” or “BiOS” licensing. 
CAMBIA offers two types of BiOS licenses, one for Plant Molecular 
Enabling Technology (PMET) and one for Health Technologies (even 
if the latter is still a draft version that requires additional refinement to 
be used), both of which must be read in conjunction with its own 
Technology Support and Materials Transfer Agreement.140  

Even though parallels between OSS and BiOS licenses may be 
quite hazardous, some similarities are detectable.  First, BiOS licenses 
permit the “free use,” or better a non-exclusive, royalty-free right to 
use,141 as well as the “free distribution” expressed in the right to 

                                                                                                                                                
137 Nolan-Stevaux, supra note 70, at 296. 
138 Ryann Beck, Farmers’ Rights and Open Source Licensing, ARIZ. J. ENVTL. 

L. & POL’Y 167, 201-02 (2010). 
139  Cambia’s Structure, CAMBIA, 

http://cambia.org/daisy/cambia/about/592/589.html (last visited Aug. 29, 2013); 
Funders and Partners, CAMBIA, http://cambia.org/daisy/cambia/about/595.html (last 
visited Aug. 29, 2013). 

140 BiOS-compatible Agreement Listing, CAMBIA, 
http://www.bios.net/daisy/bios/mta/agreement-patented.html (last visited Aug. 29, 
2013). 

141 Id. 
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sublicense the invention to third parties.142  Most importantly, they are 
copyleft-style licenses requiring the licensees to make any 
improvements available to other members of the BIOS project.143  

It is well rendered that the basic purpose behind these license 
terms is to obtain a viral effect in order to re-open science to its 
traditional sharing norms and enable the access to data.  As previously 
discussed, in patent law such a proposed ambition of openness may be 
performed through a grant-back mechanism in favor of the patent 
holder.  Exactly, CAMBIA is the patent holder and retains control 
over technology, initially licensed and further distributed, so that 
licensees cannot prevent other licensees from using the patented 
technology, together with relevant know-how and materials, in the 
development of different products.144  In this way, the BiOS approach 
creates a protected commons where the grant-back entails a “patent 
‘plus’ pool” for the benefit of all members of the CAMBIA 
community. 145   As a consequence, CAMBIA deviates from pure 
bazaar-governance of contributions to research development for a 
more centralized model where the community members can discuss in 
confidence the formation and collective defense of their patentable 
inventions.146 

The creation of these commons patent pools is thus beneficial to 
mitigate blocking patents and anticommons in upstream biomedical 
research, but this scheme might be suitable for downstream research as 
well.  By providing a “one-stop shop,” patent “plus” pools would 
reduce transaction costs and institutionalize the exchange of technical 
information not covered by patents.  Moreover, BiOS-style licenses do 
not prevent the commercialization of the technology received from the 
patent holder, whereupon they might be useful for commons pools 
devoted to drug discovery.  When a new drug target would be 
developed and enclosed inside intellectual information protected by 
the pool itself, this system might actually decrease the costs necessary 
to bring that new drug to the market.  Since BiOS-style licenses cover 
not only patented innovation, but also inherent know-how, they too 
                                                                                                                                                

142 Id. at cl. 2.2.1. 
143 Id. at cl. 3.1. 
144 The OS version of the traditional licensing term grant-back might be 'reverse 

grant-back' since the control is not directed to an assignment of rights, but rather to 
prevent blocking patents on the follow-on improvements.  See Sara Boettinger & 
Dan L. Burk, Open Source Patenting, 1 J. INT’L BIOTECHNOLOGY L. 221, 228 
(2004). 

145 Nolan-Stevaux, supra note 70, at 304–08. 
146 Joseph Eng, Jr., From Software to Life Sciences: The Spreading of the Open 

Source Production to New Technological Areas, 24 TEMP. J. SCI. TECH. & ENVTL. L. 
419, 431 (2005). 
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favor sharing of any relevant information for drug development, and 
may even diminish the costs to meet regulatory standards in the phase 
of clinical trials.147  Thus, other non-profit entities, such as public-
private partnerships (PPPs) devoted to neglected diseases research, 
should consider employing these kinds of licenses between partners, in 
order to discover and develop new therapeutical treatments quicker 
and more cost-effectively. 

2. OSB Licensing for Universities: UAEM and Yale 
University Project 

 
Another proposal intended to facilitate research on neglected 

diseases and to improve access and use of biomedical innovation in 
developing countries is the proposal put forward by Universities 
Allied for Essential Medicines (UAEM).  

In 2001, then postdoctoral researcher Amy Kapczynski and her 
collegues at Yale University, together with Médicines Sans Frontièrs, 
convinced the patent holder Yale and the exclusive licensee Bristol-
Myers Squibb to permit generic production of stavudine, a drug used 
in antiretroviral combination therapy for HIV/AIDS.148  Since this 
memorable decision, this group of students has become UAEM, a 
worldwide student organization committed to tackling the “access 
gap” for essential medicines, and the “R&D gap” for neglected 
diseases affecting poor countries.149  Combining these two goals, in 
2003 UAEM developed a twofold-licensing scheme for universities’ 
patents, taking inspiration from the OS approach to IP management in 
order to create “self-binding commons” supporting the initiatives to 
address the access and research gaps.150 

In particular, the Equitable Access (“EA”) license was designed to 
safeguard the “freedom to operate” for any licensee that manufactures 
and distributes the licensed innovation and subsequent follow-on 
inventions in developing countries.151  In order to do so, TTOs grant 
non-exclusive, fair royalty licenses to commercial entities that provide 

                                                                                                                                                
147 Nolan-Stevaux, supra note 70, at 309. 
148 Successes: 2001 Stavudine Campaign at Yale University, UAEM, 

http://uaem.org/our-work/successes/ (last visited Sept. 3, 2013). 
149  For past and current UAEM projects, see UAEM, 

http://essentialmedicine.org/ (last visited Sept. 12, 2013). 
150 As of this writing, the latest version of “Model Provisions for an ‘Equitable 

Access and Neglected Disease License’” is Version 1.0 available at 
http://uaem.org/cms/assets/uploads/2013/03/EAL.pdf (last visited Sept. 12, 2013). 

151 See The Equitable Access License “Model Provisions for an ‘Equitable 
Access and Neglected Disease License’” Version 1.0, UAEM, 
http://uaem.org/cms/assets/uploads/2013/03/EAL.pdf (last visited Sept. 12, 2013). 
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the patented invention in low-income or middle-income countries.  To 
preserve the availability of an invention and its derivative products, 
the EA license contains a grant-back provision for any improvement 
patents, and a cross-license mechanism for any licensee rights that 
could be used to block production of further innovation.152  Moreover, 
EA licenses have an “automatic open licensing structure” because 
rights and obligations are automatically extended to any third party 
that notifies the university, and the licensee who developed the end 
product, of his intent to produce the item in question for sale in 
developing countries. 153   In order to preserve the availability of 
academic inventions necessary for research on diseases that affect 
developing countries, the UAEM drew up a specific Neglected 
Disease (“ND”) licensing strategy.  In truth, while still employing the 
EA notification structure, this scheme more precisely entails a ND 
exemption in case those universities enter into exclusive licenses for 
research tools.  This license is directed to guarantee the use of licensor 
technology for carrying out research on neglected diseases anywhere, 
and also to market the resulting end products in developing countries.  
It has been arranged as a very flexible scheme which may be 
customized to specific needs and surrounding circumstances.  Hence, 
the licensee might be required to grant-back and cross license his 
improvements.  The exemption could be limited to academic 
institutions and non-profit entities or, on the contrary, applied to 
commercial enterprises, but for a definite list of neglected diseases, or 
diseases that meet the low-commercial value general standard,154 such 
as rare diseases.155 

Notwithstanding the evident differences between UAEM and OSS 
approaches, for example, UAEM does not aspire to the typical OS 
philosophy to build an alternative model of knowledge production, the 
parallels between the two are still strong.  In particular, EA licenses, as 
the GPL does in the copyright field, leverage the exclusive rights of 
patents to ensure freedom to access and operate along the chain of 

                                                                                                                                                
152 Id. 
153 Id. 
154 See generally Kapczynski et al., supra note 60 (for an exhaustive analysis of 

the EA and ND licenses terms). 
155  Orphan Drug Act, 21 C.F.R. § 316 (2013) (The first enacted legislation for 

rare diseases is the U.S. Orphan Drug Act (ODA) of 1983.  It assigns the “orphan” 
status to disorders affecting fewer than 200,000 people in the U.S., or for which 
there is no reasonable expectation that the cost of R&D investments will be 
recovered in the U.S. market.  In 2000, by means of Regulation EC/141/2000, the 
EU also adopted a specific legislation on this matter, moreover expanding the 
definition of orphan's condition to also cover some tropical neglected diseases. 
Similar legislations exist in Australia and Japan as well). 
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patented technology development to a potential open class of licensees 
and, treating all actors symmetrically with a standardized scheme, 
insert the key element of competition for permitting a quicker and less 
expansive production of innovation.156   

V. CONCLUSION 
 

Recent years have witnessed the changing picture of biomedical 
innovation. Traditional players, such as universities and 
pharmaceutical companies, have modified their structure and conduct.  
In the pharmaceutical industry, there have been processes of 
concentration, through mergers and acquisitions, and at the same time, 
a separation of duties.  Biotech companies, often comprising spin-offs 
from universities, license inventions to pharmaceutical firms that act 
more and more as “Virtual Pharmas,” outsourcing increasing parts of 
drug development as well as clinical testing to specialist research 
organizations.  In addition, universities have converged their basic 
research efforts to commercial utilization and exploitation.  The 
number of players in the R&D process has thereby increased and this 
evolution brings opportunities and complications in coordinating and 
negotiating activities.157   

The performance of the biomedical research industry is highly 
influenced by the policy framework set by governments, with 
particular reference to public sector funding and incentives for private 
investment.  In order to promote innovation investments, governments, 
more or less extensively, have finalized a social contract with all 
potential patentees, granting them a 20-year period of exclusive rights 
to control the exploitation of their inventions.158  This market-based 
incentive for the enhancement of technical knowledge produces 
allocative distortions in private investments since it implies 
insufficient incentives when commercial profitability is low, as 
demonstrated by the gap in tropical and rare diseases research. 

While firms are typically hierarchical structures that are centrally 
coordinated, markets are decentralized and coordinated through price 
signals.  Although network-based production is decentralized as well, 
the coordination depends on long-term commitments of participants 
with a direct reciprocity.  In this context, the distinctive image of OS 
as a bazaar has emerged, wherein contributions are not consciously 
organized and labor is not divided, but rather distributed, on the basis 
of voluntary participation and voluntary selection of tasks.  Traditional 
                                                                                                                                                

156 See Kapczynski et al., supra note 72, at 1090-91.  
157 CIPIH Report, supra note 33, at 39. 
158 35 U.S.C. § 154(a)(2) (2012). 
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scientific research and OSS are both, by nature, examples of 
commons-based peer, or else, bazaar, production.  In both areas, 
contributors' primary relationship is not with each other but with the 
project, and in OSS, exact project's attributes determine the extension 
of their “freedom to operate,” as reflected in more or less constraining 
terms of each OSS license.159 

Again, OSS projects are generally undertaken by small numbers of 
individuals who are prospective users of the end product and are 
connected by clearinghouse websites for sharing their developments.  
In a similar way, the TDI has created a web-based community of 
scientists exchanging research results on tropical diseases, and whose 
contributions are decentralized and voluntary.  

The incentives to enter into OSB projects may be similar to the 
traditional ones pertaining to OSS programmers that, besides the ego 
gratification from peer recognition, have relevant economic 
connotations as well.  In fact, OS constitutes an alternative business 
model, and more precisely, a system where financial returns do not 
derive directly from knowledge exploitation, but rather indirectly from 
knowledge dissemination. More clearly, OSS projects have 
demonstrated the offer of strong signaling incentives for contributors, 
gained through the publication of their works.  In doing so, the 
contributors have increased their opportunities to obtain job offers, 
venture capital funding, and shares in start-up software companies.  
Therefore, OSB projects like the TDI should be designed to gain 
enough effectiveness and popularity for permitting the same level of 
incentives and benefits offered by OSS. 

However, assuming that these voluntary contributions in OSB 
projects actually lead to a drug candidate, the following phase of drug 
development remains in the hands of pharmaceutical manufacturers, 
and insufficient private rewards persevere as an obstacle for the 
production of low-commercial value medicines.  While recent years 
have seen philanthropic initiatives starting to get involved in drug 
discovery activities for tropical diseases (such as the PATH Malaria 
Vaccine Initiative), the further stage of drug development remains 
uncovered.160  In this context, such non-profit organizations, as well as 
the public sector, may enter into PPPs with private companies owning 
the necessary capabilities to develop pharmaceuticals, acting as 
Virtual Pharmas in charge of monitoring “outsourced” R&D activities.  

Notwithstanding the ever-increasing commitments of the 

                                                                                                                                                
159 See HOPE, supra note 45, at 106-11. 
160 Nicholas J. White, A Vaccine for Malaria, 365 NEW ENG. J. MED. 1926 
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wealthiest individuals to philanthropy,161 these programs should have 
cost containment as a priority, as drug development implies high risks 
and costs. OS governance may also be a useful and workable tool in 
this stage of biomedical R&D. In particular, pharmaceutical 
enterprises involved in the production of low profitability tropical 
disease drugs should choose this type of collaboration model.  More 
generally, they might also consider opting for a bazaar-style 
production in relation to those aspects of the drug development 
pipeline that do not create a significant competitive advantage for the 
firm.  Essentially, OS-style collaborations would represent a notable 
opportunity in the final stages of the drug development chain, for 
example, predictive toxicology testing as well as clinical trial data 
management.162 

At the same time, private powers involved in IP production 
traditionally exert a decisive influence in law making, which in the last 
few years, has reached the international arena as well.  Powerful big 
firms gathered in de facto “knowledge cartels” have locked in their 
competitive advantages and persuaded governments to protect private 
interests through public ordering.  Meanwhile, this claimed extension 
of their monopolistic rights has been accepted by governments for 
securing private investments into cultural and technological 
production, as well as for industrial policy concerns. Later, other 
private actors, such as non-governmental organizations, arrived in the 
globalized IP regime, and even if not acting in a forum dedicated to 
hard-law negotiations, have achieved a role as representatives of 
public interests and for shedding light on the adverse effects of 
expanded exclusive rights on intellectual goods.163  

Nowadays, it appears that the time to react has come for other 
private players involved in the IP rights system.  Intellectual commons 
directly in charge of knowledge production and dissemination 
originated the OS movement, a process of new “spontaneous ordering” 
which has led to the formation of communities of users with group 
identity.164  Those commons have also perceived the need to formally 
                                                                                                                                                

161  See, e.g., The Giving Pledge: Pledger Profiles, THE GIVING PLEDGE, 
http://givingpledge.org/ (last visited Sep. 30, 2013) The Giving Pledge initiative’s 
goal is to motivate American billionaires to publicly pledge their support into 
charitable causes and explain the reasons behind that choice in a way to induce other 
individuals to further commitments. 

162 See HOPE, supra note 55, at 253-54. 
163 Maskus & Reichman, supra note 33, at 18-20. See generally SUSAN K. SELL, 

PRIVATE POWER, PUBLIC LAW: THE GLOBALIZATION OF INTELLECTUAL PROPERTY 
RIGHTS 121-62 (2003). 

164 See Peter Drahos, The Regulation of Public Goods, in INTERNATIONAL 
PUBLIC GOODS AND TRANSFER OF TECHNOLOGY UNDER A GLOBALIZED 

continued . . . 
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regulate the exchange of knowledge goods, constituting both inputs 
and outputs during the exercise of their skills.  In other words, OS 
licensing simultaneously serves the private interest of knowledge 
developers in ensuring IP availability and the public interest of cultural 
and technological progress.165   

The seed of OS is located in the copyright field but has extended 
its roots to patent-based biomedical research. These steps are 
conveying toward a privatization of IP regulation because OS 
licensing has become a different way to exert IP management.  OS 
licensing has become a model for IP or contract-based agreements in 
which public interest goals have room, and that now, for this reason, 
attract the interest of institutionalized collaborations, such as non-
profit organizations and universities, as well as public institutions, like 
governments and state agencies.  

The advocates of OS arguments consider this IP management 
model a means to convey a real change in the law itself.  In the 
framework of the software sector, OS philosophy actually entails an 
unconventional approach to IP law, in which sharing becomes the new 
norm.  On the contrary, OS-style approaches into biomedical research 
should just be considered a new way to recoup traditional sharing 
norms of science and the principle of open access to data.  In any case, 
and exactly for succeeding in sharing goals, often OSS licenses 
include mechanisms with the aim of contaminating the open scheme 
applied to the creative work first licensed to derivative works.  By 
doing so, such licenses present the peculiar feature of producing 
effects that are not limited, and go beyond, the contracting parties, so 
that private ordering rules tend to gain a public ordering and a 
normative dimension.  The “public character” of copyleft, that is the 
viral effect, is obtained by a mechanism that ties together the license 
and the computer program. 166   Conversely, biomedical patented 
inventions are not commercialized as commodities, but directed to 
specialized persons/scientists, for specific research purposes.  
Therefore, the copyleft element in OSB, if pursued, needs to be 
designed on totally different premises, but above all faces peculiar 
challenges. 

In order to mitigate a potential “tragedy of anticommons,” the 
answer promoted by the OS movement does not actually reside in the 
public domain.  This neologism coined by Michael Heller mirrors the 
older concern for a “tragedy of the commons,” caused by an overuse 
                                                                                                                                                
INTELLECTUAL PROPERTY REGIME 46, 57-59 (Keith E. Maskus & Jerome H. 
Reichman eds., 2005).  

165 See Dusollier, supra note 102, at 1394. 
166 Id. at 1395. 



 
 

 

2013]! [OPEN!SOURCE!MODELS!IN!
BIOMEDICINE]%

163!

or underuse of intellectual goods.  The public domain may still 
constitute the right choice for securing public availability of inventions 
which are not a source of competitive advantage for their owners, but 
more likely of costs, if patented, similar to the case of SNP 
Consortium.  However, the decision to leave an invention in the public 
domain and unprotected by the law in case of misappropriation, poses 
a danger in the sustainability of open access and use of innovation.  
This limitation of public domain clearly explains why OSS projects, in 
which the lever of copyright is used to maintain the public 
accessibility of works, are objects of evaluation and attempts of 
translation in the biomedical area.  In the latter case, the strategy shall 
be to use the exclusive rights of patents through grant-back provisions 
inserted in license agreements.  Other than some competition law 
concerns deriving from that use of grant-back provisions, 167  the 
distinction between improvements and a new invention is crucial, but 
could be quite intricate.  Further, contractual clauses inserted in 
existing projects are not always helpful since they are often mere 
statements with ideological flavors.168 

The sharing norm within OS philosophy is only truly effective if it 
persists along the chain of successive parties.  When innovation 
developed through OSB projects deviates from the protection offered 
by patents, in whole, like genetic databases, or in part, such as know-
how, there is the problem that entire contracts or some contractual 
clauses are based on pure private ordering mechanisms in such a way 
that erga omnes opposability is compromised.169  Furthermore, seeing 
as the basic purpose of OSB projects is to widen the dissemination of 
scientific knowledge and its benefits, some considerations about the 
impediments deriving from the territorial scope of patents are required, 
as well as an evaluation of the “global propensity” of OS licenses for 
obtaining a worldwide application of licenses' terms.170 

Recently, the success of OSS as a governance structure whose 

                                                                                                                                                
167 Id. at 1397-98. 
168 See Boettinger & Burk, supra note 144, 229-31 (2004); Robin Feldman, The 

Open Source Biotechnology Movement: Is It Patent Misuse?, 6 MINN. J.L., SCI. & 
TECH. 117, 139-44 (2004). 

169 For example, the BiOS CAMBIA project is a protected commons based on a 
licensing mechanism which guarantees a non-exclusive, royalty-free right to the 
access and use of its patents for all members, on the condition that any improvement, 
patented or not, is subject to the same contractual obligations, and giving the power 
to the members to consider as an improvement any other invention that they want to 
share with the pool.  BiOS-compatible Agreement Listing, CAMBIA, 
http://www.bios.net/daisy/bios/mta/agreement-patented.html (last visited Aug. 29, 
2013).  See also Dusollier, supra note 102, at 1408. 

170 See Dusollier, supra note 102, at 1427-33. 
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methodologies minimize production and transaction costs, and ensure 
adaptability in case of customization needs, have induced public 
administrations to cast a glance toward OS as a way to face resource 
constraints and obstacles deriving from standardized, but sometimes 
not interoperable, software programs.171  On similar grounds, the great 
anxiety deriving from the privatization of knowledge goods coupled 
with the discovery of OS licensing schemes intended to guarantee 
knowledge availability by contractual means, led public and public-
interest institutions to use private ordering mechanisms as well.  For 
instance, and with reference to the biomedical field, policy goals have 
been embedded into contracts with research funding recipients in order 
to mitigate the adverse effects of patent exclusive rights.  An 
outstanding example is the IP policy of the California Institute for 
Regenerative Medicine (“CIRM”), a state agency funding human 
embryonic stem cell research.  While patenting by recipients of public 
money is allowed, CIRM requires by contract that patented inventions 
be “readily accessible” to Californian institutions for non-commercial 
research purposes.172 

This effort, together with all previous illustrations of university 
and non-profit organization initiatives for patent regulation, may not 
only manifest that a real anticommons peril exists, but also illustrate 
that a contractual approach is able to minimize its effects.  Although 
the features of these actions are profoundly different, there are 
commonalities in rationales for adopting these OS-style funding 
agreements and licenses.  They all reveal that traditional public patent 
law flexibilities, such as research exemptions, are recognized as 
limited in their effectiveness, not only by individuals engaged in 
innovation development, but also by organizations which fund those 
activities and where research takes place.  These entities have become 
aware of the potential of alternative private ordering mechanisms to 
guarantee the fulfillment of their public interest goals, including 
scientific progress and access to health care, pursed, in some degree, 

                                                                                                                                                
171  See, e.g., OPEN SOURCE OBSERVATORY, 

https://joinup.ec.europa.eu/community/osor/description (last visited Aug. 30, 2013) 
(describing the Open Source Observatory as “sharing code, good practice & 
experiences among public administrations”); OSOR.EU: OPEN SOURCE 
OBSERVATORY AND REPOSITORY, http://ec.europa.eu/idabc/en/document/6728/ 
(last visited Aug. 30, 2013) (explaining that the purpose of OSOR as “to ensure 
effective collaboration among Public Administrations across multiple Member 
States, the project is also providing an information point that includes guidelines, 
news and case studies related to open source.”). 

172 Cal. Code Regs. Tit. 17, § 100306(a) (2007); Peter Lee, Contracting to 
Preserve Open Science: Consideration-Based Regulation in Patent Law, 58 EMORY 
L.J. 889, 891 (2009). 
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thanks to public money.173 
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