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I. Introduction
In recent years, signifi cant issues have been raised 
about the impacts of patenting practices in genomics. 
Specifi cally, critics have voiced concern about the 
possibility of creating an anti-commons where upstream 
– or early stage – genomic research is patented.1 Others 
have suggested that the net effect of wide-scale patenting 
is to create patent thickets, wherein awareness and 
access to patents become an issue.2 Still others point 
to the fact that undue concern with patenting and 
property by practitioners of basic research is contrary 
to the culture of the scientifi c community.3 Some have 
identifi ed the Myriad Genetics case as emblematic of the 
negative result for patients4 (and health care systems) 
when basic genetic information is protected by patents. 
Other issues exist as well, such as the applicability of 
proprietary rights to the type of information generated 
by genomics research, including sequencing data and 
databases.5 

The degree, extent, and even existence of these issues 
as signifi cant problems for science and society are the 
subject of ongoing debate.6 As the Intellectual Property 
Policy and Research Group (IPPRG) at the W. Maurice 
Center for Applied Ethics at the University of British 
Columbia, we are working to better understand the 
potential of different alternatives specifi cally for 
upstream genomics research.7 Thus far, we have focused 

our efforts on patent pools8 and open source (OS)-like 
licensing9. 

With respect to these alternatives, we propose to answer 
the following questions: Do these alternative approaches 
address the issues of anti-commons, patent thickets 
and open science norms, as noted above? In what 
circumstances and for which specifi c characteristics 
might patent pools or OS-like licensing be appropriate? 
Do alternative upstream regimes create new issues for 
downstream genomics research and commercialization? 
Are alternative IP regimes realistic options that are 
attractive to researchers, academic institutions, industry, 
policy-makers, or the public? 

In an attempt to foster robust discussion of these issues 
and to begin to test our interim answers to these questions, 
we held a workshop in March 2007 where we convened 
a small group of scientists, scholars, legal practitioners 
and industry representatives.10 Our discussions there 
suggest that there is a growing interest in the potential 
benefi ts of alternative IP mechanisms, even while the 
debate over open source and patent pools for genomics 
continues. Further, there is recognition that utilization 
of these alternative IP regimes would impact the 
development of downstream health products and that 
any such impacts need to be better understood. These 
interim fi ndings are discussed in more detail here in the 
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interest of continuing to promote further understanding 
of how and where alternative IP might be applicable to 
upstream genomics research.

A. Open source/Open science continues to be 
debated as a model for genomics. 
The debate over OS-like models for genomics continues at 
the granular level of specifi c research projects. Our efforts 
at the IPPRG, for example, are focused on the GE3LS 
portion of the “Dissecting Gene Expression Networks 
in Mammalian Organogenesis Project” (the MORGEN 
project). MORGEN is a study mapping organogenesis 
and gene expression of the mouse genome. It is an 
upstream research project which generates experimental 
results and bioinformatic tools related to organogenesis, 
drug discovery, and stem cells. Our research suggests 
that some forms of open source may be suitable for 
MORGEN’s research results – specifi cally the publication 
of some data and of bioinformatics software. The latter is 
a candidate because it is the most analogous to OS uses 
in Information Technology.11 For example, MORGEN 
implemented a license based on an open source 
philosophy known as a Creative Commons license.12 

One possibility that we are developing is that OS-like 
licenses could be implemented using a conceptual 
approach developed by the Biological Innovation for 
Open Society (BiOS) initiative.13 In the BiOS model, 
standard patents are obtained, but licenses to that IP 
are granted utilizing OS principles that allow access to 
enabling technology for development. Those who agree 
to the terms of sharing have protected access and can 
make and commercialize products, royalty-free, without 
the need to renegotiate a commercial license. This 
approach is potentially appropriate for research results 
that are candidates for patenting (e.g., information 
that has some potential value to other researchers or 
downstream drug development). The BiOS license that 
we envision might be applied here is the licensing of a 
patented technology via open source and open access 
principles.14 In BiOS’ model, “licensees and those who 
have used the technology under MTAs may not assert 
rights to exclude others from use of improvements, 
even patented improvements, against the licensor and 
other licensees within the protected commons.”15 While 
the BiOS license is conceptually appealing, we recognize 
that such licenses are diffi cult to draft, are specifi cally 
tailored to the technology, and require a signifi cant 
investment of time, resources and expertise to develop.

Our theory is that the BiOS model could be applied 
in genomics and could guarantee researchers access 
to information through royalty-free licenses while 
providing access to a protected commons.16 As Per 
the BiOS model, this OS license could promote liberal 
uptake of MORGEN data and innovations, but would 
also ensure the sharing of any further improvements. 
One of the most challenging issues, of course, is what 
impacts such an OS approach would have on valuable 
downstream developments and whether incentives 
are needed to ensure downstream adoption of this 
approach.17 In a separate effort, we are developing a

In the BiOS model, standard 
patents are obtained, but licenses 
to that IP are granted utilizing 
OS principles that allow access 
to enabling technology for 
development.

proposal that would combine: (1) OS-like licenses with 
a “tag back”18 model of royalties based on total sales for 
upstream developers and, perhaps, (2) a new form of 
regulatory exclusivity19 rewarding use of technologies 
covered by OS-like licenses. The aim would be to 
encourage use of the OS-like licenses both by upstream 
genomics researchers and by downstream commercial 
developers. This is the subject of current work by our 
team.

An antithetical perspective on the potential application of 
the open science movement to genomics was set forth at 
our workshop by Tina Piper, an Assistant Professor of Law 
at McGill University. In Piper’s view, OS licenses make 
sense with respect to copyright matters encountered 
in free software20 and “copyleft” situations21 – namely, 
in the Information Technology (IT) realm where they 
fi rst arose – but she questioned their applicability to 
genomics.22 Indeed, Piper suggested that the very fact 
that no one had yet developed a workable Open Source 
license for genomics demonstrated the unwieldiness of 
the approach. She pointed out that there were some 
instances of OS biotechnology, such as BioForge,23 but 
refl ected that this success was more about the success of 
open source software than about the life science aspect. 
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Instead of forcing the biotechnology situation to fi t 
the IT mould with respect to licenses, Piper argued 
that many of the worthwhile goals of OS could be 
achieved by focusing on the education aspect of what 
she termed IP governance. That is, she recommended 
building on and extending the work of existent 
organizations by developing tools and strategies to 
improve the organization and interpretation of existing 
patent information, ensuring open access to research 
publications and focusing on community building. 
Clearly, the question whether OS-like principles 
can usefully be applied in genomics is the subject of 
ongoing discussion and research, and should be closely 
followed.

B. Public Domain as an Additional Form 
of Alternative IP: The Worm (C. Elegans) 
Community
There are those in the scientifi c community who believe 
that any form of patenting – including alternatives such 
as patent pools and OS-like licensing – is inappropriate 
for upstream research. They claim instead that all 
research results should be freely shared in the public 
domain with no patent or licensing provisions. At our 
workshop, University of British Columbia Professor 
of Zoology Donald Moerman provoked a spirited 
discussion of this view with his claim that the success 
of data sharing and community building experienced 
by the worm community could work for other areas 
of upstream research.24 Moerman pointed to the 
fact that the worm community places all raw data 
and information on knockout worms, as well as the 
knockouts themselves, in the public domain with almost 
no pursuit of IP protections. In Moerman’s view, the 
net result is a research community free from the legal 
confl icts that have affected so much of human genomics 
research. Moerman observed, however, that so far C. 
elegans has not been widely adopted as a model organism 
by industry and thus the research community is largely 
academic with relatively little commercial interest. 

The wider applicability of the public domain worm model 
depends in part on a better understanding of how pressure 
to patent – or put all research into the public domain 
– impacts scientifi c research and scientists’ behaviour. 
While many have attempted to address this question 
through surveys, University of Alberta Professor Tania 
Bubela proposed a highly empirical set of algorithms to 
generate new data on the subject.25 Bubela described 

her project to track scientists, publications, patents and 
scientifi c networks as a novel comprehensive effort to 
understand and graphically map the links among these 
factors. The sheer scope of the mapping project ensures a 
wealth of new hypotheses on the complex relationships 
among research, patents and the exchange of ideas.

C. Patent Pools Have Emerged as a Tangible 
Example of Alternative IP Licensing for 
Genomics 
Patent pools have a long history of providing solutions 
in cases where the presence of patents has threatened to 
defeat the exploitation of a product or invention. In the 
U.S, over a dozen examples of patent pools, including 
pools centered on the early aircraft industry, the early 
automotive industry, and, more recently, in the IT sector 
surrounding the use of MPEG technology, have succeeded 
in enabling and promoting commercial development.26 
In essence, a patent pool is a collective arrangement that 
effects the aggregation of patents in which two or more 
parties agree to pool their respective technologies and 
license them as a package. This alternative form of IP 
licensing has been suggested as a possible solution to 
overcome the threat of the genomic patent thickets.27 
The most emblematic example of a genomics patent 
pool is the proposed SARS (Severe Acute Respiratory 
Syndrome) coronavirus pool, which is attempting 
to aggregate four of the seminal patent applications 
dealing with the SARS genomic sequence.28 Our group 
has focused on the SARS pool to help uncover how this 
alternative might be appropriate for yielding commercial 
products (e.g. vaccines) from upstream research and 
to begin to evaluate the general applicability of patent 
pools in genomics. 

The primary claims in favour of genomics patent pools 
are that by pooling relevant patents it becomes easier 
to commercialize products since the pool integrates 
complementary technologies, reduces transaction costs, 
clears blocking positions, and avoids costly infringement 
litigation.29 Others point to the fact that patent pools 
act as a relatively simple method to overcome the 
potential threat of compulsory licensing.30 The more 
subtle argument in favour of patent pooling is that 
this alternative is a move towards promoting the goals 
of open science. The antitrust guidelines issued by the 
United States Department of Justice (DOJ) state that all 
patents included in the pool must be made available on a 
non-exclusive basis.31 By prohibiting exclusive access to 
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the patents it guarantees that the patented information 
remains available and open for all who are willing to pay 
the price to use the patent information in their research 
and product development.32 

Our preliminary investigation of genomics patent pools 
has raised potential challenges that patent pools must 
either accept or attempt to overcome if this alternative is

 [P]atent pools face the challenge 
of only appealing to a small 
segment of the genomics 
community, specifi cally either those 
who are committed to making 
upstream patents widely available 
so as to promote open science or 
those who reckon that a patent 
pool is economically desirable 
as a means to avoid compulsory 
licensing or a patent thicket.

to prove useful for genomics. While promoting the goals 
of open science may be attractive, it may be diffi cult, 
absent a real threat of compulsory licensing, to convince 
patent holders to relinquish their control over their 
patents.33 For patent pools to be widely effective and 
attractive, the economic incentive for a patentee to 
make its patents widely available, plus other factors 
such as the avoidance of compulsory licensing, must 
outweigh the attraction of maintaining control over 
licensing.34 Genomic patent pools also face the challenge 
of satisfying antitrust concerns through attempting to 
determine which patents can and cannot be included in 
the pool, since the United States Department of Justice 
guidelines state that only essential patents can be included 
in a pool and that pools cannot include complementary 
patents.35 The special challenge for genomics is that 
it is diffi cult to defi nitively identify the exact uses of 
a particular genomic discovery, therefore making it 
diffi cult to determine which patents are essential.

Of the possible forms of alternative approaches to IP, 
patent pools face the challenge of only appealing to a 
small segment of the genomics community, specifi cally 
either those who are committed to making upstream 

patents widely available so as to promote open science 
or those who reckon that a patent pool is economically 
desirable as a means to avoid compulsory licensing 
or a patent thicket. At our March workshop, Olaf de 
Jager offered his insight into the emerging SARS patent 
pool.36 de Jager is Legal Counsel to Viroscope, which 
is a spin-off company of Erasmus University Medical 
Centre in the Netherlands, a potential member of the 
SARS patent pool by virtue of having pending patents 
covering a portion of the SARS genome. For Viroscope, 
combining the relevant SARS IP was one way to enable 
commercialization of the SARS patent and to avoid 
potential patent thickets. 

de Jager’s perspective helps illustrate a specifi c instance 
of when a patent pool might be operationalized. The 
larger challenge for our research group is to develop a 
comprehensive understanding and articulation for the 
settings in which patent pools can offer a viable and 
useful alternative to traditional ways of handling IP in 
the area of genomics.

D. Consideration of Alternatives Must Refl ect 
Changes in Genomics Patenting Practices since 
the 1990s.
Speakers at our workshop point to the fact that any 
consideration of alternative IP regimes needs to take 
place in the context of shifting patenting practices for 
genomics. This is an important point, as much of the 
critique over genomics patenting practices refl ects a prior 
era when there was a deluge of gene patent applications. 
We were fortunate to be able to explore this topic in 
more depth with Kate Murashige, Counsel at Morrison 
Foerster in San Diego and a veteran of biotechnology IP 
debates. Murashige presented data demonstrating that 
the practice of wide scale gene patenting has subsided. 
While such patents continue to be granted most 
frequently in the United States, the rates have declined 
sharply.37 In Murashige’s view, the decline has been due 
to the minimal rates of return from most gene patents, 
as well as a growing reluctance by the U.S. and other 
patent and trademark offi ces to grant patents for gene 
sequences absent clear utility. In addition, Murashige 
claimed that the decision in Madey v. Duke38, which 
appears on its face to limit the applicability of research 
exemptions, is actually an outlier. That is, both judicially 
and in practice the research exemptions still appear to 
have broad applicability. 



16 Health Law Review • 17:1, 2008

Robert Cook-Deegan, Director of the Center for Genome 
Ethics, Law & Policy at Duke University, refl ected further 
on the shifting pattern of gene patenting. He questioned 
specifi cally whether we can tell when patents foster 
or impede innovation.39 Cook-Deegan pointed to 
the numerous policies and initiatives – including the 
Bermuda rules,40 SNP Consortium41 and NIH research 
tools guidelines42 – aimed at preserving freedom to 
operate in genomics research. Cook-Deegan expressed 
cautious optimism that such approaches, at least with 
respect to genomics research, have been generally 
successful. He claimed that data-sharing policies seem 
generally to work and he agreed with Murashige’s claim 
that de facto research exemptions (in the U.S.) appear to 
be intact in spite of Madey v. Duke.43 

Despite this positive take on the various methods for 
addressing patent concern, Cook-Deegan questioned 
complications associated with information fl ow 
surrounding cumulative technology that may start in 
industry, go into academe and back into industry again. 
Cook-Deegan observed that markets cannot solve all 
problems and pointed to the existence of products such 
as instruments and protein therapeutics that are on the 
market because the patent system worked. At the same 
time Cook-Deegan noted that in diagnostics where the 
value is in making a disease association, it is not clear 
that patenting is the best avenue. Although he argued 
that many aspects of the IP system have evolved fairly 
well to deal with genomics (e.g., scientists have, to a 
large degree, adapted to patenting), some reforms are 
still needed. In particular, he emphasized the need 
for increased transparency and noted that research 
performed with federal dollars should be subject to 
public accountability, and argued that anti-commons 
blocking of research should be more readily employable 
as a reason for “march-in” under Bayh-Dole.44 

II. Conclusion 
IP regimes for upstream genomics research continue 
to be the subject of much debate. Many have, in 
fact, targeted the current IP regime as responsible for 
failure in our current access to health care.45 This point 
was highlighted at our workshop by Tania Bubela. To 
illustrate the point, Bubela explored responses to the 
Myriad case, in which one small U.S. company attempted 
to enforce its IP rights in its diagnostic test for the BRCA 
gene sequence through exclusive licensing deals, to 
show that these two concepts were inextricably mixed 

in the public perception of the “crisis.”46 Research at 
the Health Law Institute in Alberta revealed that public 
concerns about Myriad’s actions were widespread and 
most comments railed against the patent system, and 
yet, when the Edmonton team examined the discussions 
more closely, they found that availability of health care 
was a consistent core issue. 

The Myriad case may serve as an important reminder for 
those studying IP protection of upstream research as well. 
With upstream research, the issue of access to medicines 
often appears to be remote and somewhat tangential. 
Yet our hypothesis is that initial sharing of research 
information – through some type of open source-like 
system – can directly affect the fl ow of knowledge and 
data, and ultimately impact downstream development 
and even access to drugs. As in the case of the SARS, 
an effi cient means of sharing upstream research, such 
as a patent pool, could enable more effi cient vaccine 
development. Similarly, we hypothesize that sharing 
certain parts of the MORGEN research results through 
OS licenses could trigger a chain reaction and force 
each downstream development to abide by similar OS 
licensing principles. The details of how such an approach 
would impact patent rights in downstream products are 
still under development and is an issue that we – and 
others – will continue to research.
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