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balance in IP rights management, IAM can ensure that IP rights are
utilized and applied in a manner that is just and equitable. It is time to

shift the focus from shaping IP rights through legislative change and
embrace the potential of IAM.

6
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I. INTRODUCTION

University research has traditionally been “predicated on the free
flow and open sharing of knowledge”.' A__.zm foundation has been widely
accepted in :E<mnm=w mission statements,” as well as in international
declarations.” However, recent studies suggest that commercialization
might threaten the traditional free flow of academic knowledge.' The
influx of patents, confidentiality clauses and material transfer agreements
into academia as a result of the commercialization process is suspected of
interfering with both access to research results and access to research
materials. This is thought to be especially detrimental in biotechnology
where protection over upstream discoveries like DNA and genetic

The authors would like to thank Maria Braker for helping with the review of this text and to
acknowledge the financial support of Genome Quebec and Genome Canada for the GRID
project.

Bryn Williams-Jones, “Knowledge commons or economic engine — what’s a university
for?’ (2005) 31 1. Med. Ethics 249 at 249.

See, e.g., Massachusetts Institute of Technology, “The Institute is committed (o generatng,
disseminating, and preserving knowledge, and to working with others to bring this knowl-
edge to bear on the world’s great challenges”, enline: Massachusetts Institute of Technology
<http://web.mit.edu/mission.html>; York University, “The mission of York University is the
E:m::, preservation, and dissemination of knowledge”, online: York University
<http:/fwww yorku.ca/web/about_yorku/mission/>.

See, e.g., UNESCO Recommendation Concerning the Stutus of Higher-Education Teaching
Personnel (November 11, 1997), Article 12: “... higher-education teaching personnel should
be free to publish the results of research and scholarship in books, journals and databases of
their own choice ..."; and Article 29: “Higher-education teaching personnel have a right o
carry out research work without any interference, or any suppression, in accordance with
their professional responsibility ..

D. Blumenthal er a!., “Data Withholding in Genetics and the Other Life Sciences: Preva-
lence and Predictors” (2006) 81:2 Academic Medicine 137,
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sequences can potentially block downstream research, which in turn may
curtail the development of and access to new treatments.’

This view, however, is not universal. Other studies have noted that
criticism of intellectual property and commercialization in biotechnology
stems from a few highly publicized system failures related to diagnostic
technology,” and is not reflected in the evidence in relation to biotechno-
logical research.” For example, one study found that despite a growing
number of patents on genes, these patents are of little consequence in
academia. This was attributed to the fact that patents are not typically used

to restrict access by academic researchers and that researchers are not -

actively concerned with patents while conducting research.®

How has commercialization affected academic research? While evi-
dence certainly shows that academic biotechnological research has not
been completely stunted ‘by commercialization, it also shows these
changes to the research landscape have not been neutral.’ To this end, our
qualitative study aims to help provide a more informed account of how
researchers view the impact of commercialization on academic research.
The chapter commences by briefly outlining the evolution of commer-
cialization in academia in both the United States and Canada. Nexl, it
presents a short review of literature concerning the impact of commer-
cialization on research, focusing on the impact of increased secrecy in the
academic environment. Finally, it will augment this body of evidence by
presenting the experiences of ten biotechnology researchers who partici-
pated in our qualitative interview study and highlight areas where further
discussion may be useful.

Megan Ristau Baca, “Barriers to [nnovation: Intellectual Property Transaction Costs in
Scientific Collaboration” (2006) Duke L. & Tech. Rev. 0004 at para. 20; Michael Heller &
Rebecca S. Eisenberg, “Can Patents Deter Innovation? The Anticommons in Biomedical
Research™ (1998) 280:5364 Science 698.

See, e.g.. Myriad Genetics; see, generally, Brian Goldman, “HER2 Testing: The Patent
‘Genee’ is Out of the Bottle™ (2007) 176:10 CMAJ 1443,

For a review of these swdies, see Timothy Caulfield et al., “Evidence and Anecdotes: An
Analysis of Human Gene Patenting Controversies” (2006) 24:9 Nature Biotechnology 1092.
John P. Walsh, “View from the Bench: Patents and Material Transfers™ (2003) 309:5743
Science 2002 at 2002.

Richard Gold er af., “Gene Patents: More Evidence Needed, but Policy Makers Must Act”
(2007) 25:4 Nawure Biotechnology 338 at 338.
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II. THE PUSH FOR COMMERCIALIZATION

Many factors have contributed to the growth in university-owned
and managed intellectual property.” Most significant is the fact that
governments are extremely supportive of the commercialization of
university research, as changes over the years have permitted its owner-
ship and promoted further investments by expanding the scope of what
can be owned.

In the U.S., the most influential factor towards this development was
the Bayh-Dole Act" in 1980, which, among other things, gave universities
the right to obtain intellectual property rights in inventions resulting from
publicly funded research. This gave industry a financial incentive to
contribute to university research because of the potential of reaping
exclusive benefits through licensing and commercialization agreements.
Another major factor was the United States Supreme Court’s broad
interpretation of patentable subject matter, which now includes man-made
organisms,” human genes” and genetically modified non-human ani-
mals."

In Canada, while there was no law similar to the Bayh-Dole Act, Ca-
nadian universities committed themselves to triple their commercializa-
tion outcomes by 2010 by way of the 2002 Framework on Federally
Funded Research. Similarly, despite the fact that the Canadian Supreme
Court has rejected patents for higher life forms,” it has endorsed patents
on DNA sequences and lower-life forms, like plant hybrids."

As a result of these developments, a new entreprencurial focus
has become apparent in many universities. Today, almost every major
research university has a technology transfer office. In 2006, it was
reported that the technology transfer workforce -in the U.S. had grown
to over 1,800. This workforce was responsible for reviewing 15,908

For a more thorough analysis, see Yann Joly et al., “Impact of the Comumercialization of
Bictechnology Research on the Communication of Research Results: North American Per-
spective” (2007) 8:1 Harv. Health Pol'y Rev. 71.

P.L.96-517 (The Patent and Trademark Act of 1980).

Diamond v. Chakrabarty, 447 U.S. 303 at-310 (1980).

A 2005 study found that 20 per cent of the human genome has been patented, with many
genes patented as many as 20 times: Kyle Jenson & Fiona Murray, “Intellectual Property
Landscape of the Hustian Genome™ (2005) 310:5746 Science 239.

U.S. Patent No. 4,736,866 (19288).

Harvard Callege v. Canada (Commissioner of Patents), [2002] $.C.J. No. 77, 2002 5CC 76
(8.C.C).

Monsante Canada Inc. v. Schmeiser, [2004] S.C.J. No. 29, 2004 §CC 34 (5.C.C.).
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invention disclosures and filing 15,908 patent applications.” In Canada, a
growing technology transfer sector reviewed 1,535 disclosures and filed
687 patent applications.” The commercialized focus of universities can
also be gauged in the formation of significant and long-lasting research
sponsorship agreements with major corporations. For example, in 1998,
the University of California at Berkeley and Novartis signed a five-year,
$25 million agreement, giving Novartis the first right to license the
intellectual property produced by the university in accordance with the
proportion of its investment.” Another telling indicium of the entrepreneu-
rial focus of universities is the emergence of spin-off companies by
university inventors. Since the Bayh-Dole Act in 1980, over 5,724
companies were formed by academics in the U.S. alone, with 553 such
companies forming in 2006. In Canada, 2006 saw the emergence of 31
new academic start-up companies, which brought the total number of
active academic companies to 404"

III. SECRECY IN THE COMMERCIALIZATION
PROCESS

Beyond influencing the subjects of university research into the most
profitable, and not necessarily the most beneficial or accessible areas, a
major consequence of this push for commercialization is that it can create
a more closed and secretive scientific environment. As we argued in a

Association of University Technology Managers, FY /S Licensing Activity Survey, 2007,
online: Association of University Technology Managers <hup//www autm.net/events/file/
AUTM_06_US%20LSS_FNL pdf>.

Association of University Technology Managers, FY Canadian Licensing Activity Survey,
2007, online: Association of University Technology Managers <htip://www.antm_netevents/
File/AUTM_06_LS_Canada_FNL.pdf>. g

Andrew Lawler, “Berkeley Review Dismisses Critics” Fears” (2003) 299 Science 332.
Association of University Technology Managers, FY US Licensing Activity Survey, 2007,
online; Association of University Technology Managers <http://www.autm.net/events/file/
AUTM_06_US%20LSS_FNL.pdf>; Association of University Technology Managers, FY
Canadian Licensing Activity Survey, 2007, online: Association of University Technology
Managers A_:GH\\EEE.mEE.:nQo(.nEw\E_Q>C,_;Z|o0|_..w.|0m:u%|m NL.pdf>.

As Willison & Macleod have noted, “Effort is placed disproportionately on discoveries that
would maximize profits to the inventor, by targeting large, potentially lucrative markets,
rather than on discoveries that would maximize benefits to society” (Donald J. Willison &
Stuart M. MacLeod, “Patenting of Genetic Material; Are the Benefits to Society Being
Realized?” (2002) 167:3 CMAIJ 259 at 261). A prime example of this is the extensive money
put into pharmaceutical research when the majority of discases can be significantly reduced
by behaviour modifications. Research into these factors atiracts a disproportionately smaller
amount of research dollars because their results are not excludable, and thus not profitable.
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previous article,” the method and speed by which the results of research
are revealed 15 affected by the motivation to commercialize in govern-
ment-funded research, sponsorship agreements, as well as consulting
agreements. Current research has identified three consequences of
increased secrecy in academia. First, it can raise the transaction costs of
research;” second, it can delay access to research results as a result of
publication and presentation restrictions contained in funding m.mnmm-
ments;" and finally, it can affect the morale of the scientific community.

1. Raising the Transaction Costs of Research

While recent studies have failed to clearly demonstrate that patents
deter researchers from working with protected materials, the proliferation
of material transfer agreements (“MTAs”) has been shown to likely
contribute to increasing the transaction costs of research.® MTAs are
contracts that accompany the transfer of materials between various
institutions. In some situations, they are simple letters sent along with
samples outlining the terms of the transfer, while in other &EEE:P Eow
are negotiated formal agreements that must be signed prior to shipment.
Pioneered by industry,” they can contain a broad range ow clauses
outlining the obligations of the providing and lending institutions. For
example, an MTA might outline acknowledgement requirements for .:5
provider in downstream research, limitations on liability, storage require-
menis and prohibitions on transferring materials outside the receiving

2 Yann Joly et al, "lmpact of the Commercialization of Biotechnology Research on the

Communication of Research Results: North American Perspective” (2007) 8:1 Harv. Health
Pol’y Rev. 71. . )

See, generally, E.G. Campbell ef al,, “Data withholding in academic genetics: evidence m.dB
a national survey” (2002) 287 JAMA 473; John P. Walsh et ul., “Science and Law: View
from the Bench; Patents and Material Transfers” (2005) 309:5743 Science 2002.

See, generally, D. Biumenthal er al., “Withholding Research Results in Academic Life
Science: Evidence from a National Survey” (1997) 277:15 JAMA 1224,

See, generally, Margo A. Bagley, “Academic Discourse and Proprietary Em:ﬁ..,_u_:n:m
Patents in Their Proper Place” (2006) 47:1 B.C.L. Rev. | at 35; D. Blumenthal et «l., “Data
Withholding in Genetics and the Other Life Sciences: Prevalence and Predictors™ (2006)
81:2 Academic Medicine 137-45.

John P. Walsh ®r al., “Science and Law: View from the Bench: Patents and Material
Transfers” (2005) 309:5743 Science 2002, )
Victor Rodriguez, “Material Transfer Agreements: Qpen Science vs. Proprietary Claims”
(2005) 23:4 Nature Biotechnology 489 at 489.

Ibid,
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institution.” Most significantly, these agreements also explain the
allocation of intellectual property fights in derivative materials and results.

In theory, MTAs are designed to help researchers delineate the rights
and obligations of the institutions that provide and receive material. As
mentioned, they are essential in terms of liability indemnification, as
without protection, the university and the researcher may be liable for any
physical or financial injury resulting from the sample’s use,” They are
also perceived to be important because they clarify ownership of intellec-
tual property rights, which in tum ensures that there is sufficient economic
incentive to develop inventions derived from use of the materials.” For
example, an MTA may require the receiving institution to surrender all
intellectual property in results obtained from the materials or it may
require them to grant the providing institution royalty rights on any
resulting intellectual property through “reach-through™ clauses.™

In practice, however, MTAs can complicate the research process by
making it more difficult for researchers to access the materials they need
to carry out their research.” Indeed, the MTA process has been criticized
by researchers™ and technology transfer officials™ alike for unnecessarily
delaying access to materials and raising the transaction costs of collabora-
tion. For example, one technology transfer official estimated that 90-95
per cent of research materials that are transferred with MTAs do not
actually require them.” Indeed, MTAs are often an unnccessary step
when, for example, they are demanded by universities even when the
“researchers want to share materials without constraints” as well as when
they arc demanded by industry in situations where the materials are
neither “valuable to the company [n]or purchasable by anyone on the open
market”.” Governed by freedom of contract, MTAs can contain a broad
range of clauses that take time to negotiate. Time is wasted negotiating

¥ James Henderson, “Counterpoint: MTAs arc a Practical Necessity” (2007) 257 Nature

Biotechnology 722.

Ihid. at 723.

Ibid.

David C. Mowrey & Arvids A. Ziedonis, “Academic Patents and Materials Transfer
Agreements: Substitutes or Complements?” {2007) 32:2 The Journal of Technology Trans-
fer 157 at 160.

Megan Ristau Baca, “Barriers to Innovation: Intellectual Property Transaction Costs \in
Scientific Collaboration” (2006) Duke L. & Tech. Rev, 0004 at para. 20.

Sce section IV. Qualitative Study, later in this chapter.

See Katherine Ku, “Point MTAs are the Bane of our Existence!” (2007) 25:7 Nature
Biotechnology 721.

Ihid. at 722.

Ibid. at 721.
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MTAs in universities with adequate resources, technology transfer skill
and prestige. In universities where these are lacking, the MTA process can
lead to unreasonable delays, the acceptance of unreasonable contract
provisions or the altogether abandonment of the research project.

2. Publication and Presentation Delays

Another consequence of the commercialization process is its poten-
tial to delay the presentation and publication of research results. Indeed,
many research contracts, both publicly and privately funded, include
provisions allowing the research sponsor to review and approve all
communication of research results, A main reason for these provisions is
that in order to retain both patentability and profitability, research results
must be excludable. ,

In order to retain its patentability, research cannot be shared until it is
for the most part complete and either a patent or a provisional patent
application has been filed. If results are published before proper filing, they
can be considered “prior art”, which would interfere with their ability to be
patented. For this reason, publication and presentation of research results
can be delayed to ensure that there is sufficient opportunity to protect
potentially proprietary information before it is shared with the scientific
community.” More generally, and more problematically, the prospect of
patenting can compel researchers to work in more closed environments to
preserve the value of their research at its early stages. While patenting will
eventually lead to public disclosure via publication, such disclosure is

delayed throughout the research and patenting process, which can take a
substantial amount of time.

Efforts to obtain competitive advantage can lead to longer periods of
secrecy, and are thus even more problematic. Sometimes these tactics are
overt, such as when results are protected as trade secrets through confi-
dentiality clauses contained in research contracts or material transfer
agreements.” Other times, these efforts are more covert, such as when the
researcher holds back certain details or know-how necessary to recreate
the results, even after protections are filed.®

3 .
Jeremy M. Grushcow, “Measuring Secrecy: A Cost of the Patent Systern Revealed” (2004)

33 Joumal of Legel Siudies 59 at 79,

Victor Rodriguez, “Maigrial Transfer Agreements: Open Science vs. Proprietary Claims”
(2005) 23:4 Nature Biotechnology 489 at 491.
Yann Joly ef al., “Impact of the Commercialization of Biotechnology Research on the
Communication of Research Resulis: North American Perspective™ (2007) 8:1 Harv. Health
Pol’y Rev. 71 at 79.
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3. Morale in the Scientific Community

Finally, this secretive scientific environment could have an effect on
the morale of the scientific community. In a 2000 study, it was found that
“63% of geneticisls surveyed reported that data withholding harmed the
quality of their relationships with peers, 45% said it affected their
satisfaction with their carcers and 28% reported ending a -research
collaboration because of it”.* In another study of over 2,100 life scientists,
58 per cent reported that the refusal of a colleague to share information
impeded the progress of their research, with 35 per cent reporting an
overall decrease in data-sharing over the past ten years.” Another recent
survey came up with similar results, finding that 44 per cent of academic
geneticists reported that they had withheld data, while 50.8 per cent
reported that data withholding has negatively aftected their research.”

Commercialization of university research is meant to improve the
technology transfer of culting-edge academic research. However, as the
review above suggests, the current commercialization process may have
made it more difficult for academic researchers to access and build upon
scientific discoveries, and to openly disseminate their research results.
Indeed, the secrecy associated with the commercialization process has a
troubling impact on the academic research process and as a result, the
progression of science. As Rosenberg explained in 1996:

Just as a physician has a maoral responsibility not to do harm, so does a
scientist engaged in medical research. Deliberately withholding informa-
tion or reagents is a violation of this principle. If secrecy slows progress,
then human suffering may be prolonged and unnecessary deaths may
occur. Although these harms are not the intention of scientists who
withhold data, they are the logical consequences of such mmnﬂmnw.t

For these reasons, many have questioned how academia is approaching its
role in the technology transfer process. In our qualitative study presented
below, we explore the views of ten genomic researchers concerning how
they have been affected by the commerciatization process. The purpose
was to elicit their personal experiences with commercialization so that we

" Margo A. Bagley, “Academic Discourse and Proprictary Rights: Putting Patents in Their

Proper Place™ (2006) 47:1 B.C.L. Rev. | at 35.

Donald J. Willison & Stoart M. MacLeod, “Patenting of Genetic Material: Are the Benefits
10 Society Being Realized?” (2002) 167:3 CMAJ 259 at 260.

D. Blumenthal et «f., “Data Withholding in Genetics and the Other Life Sciences: Preva-
lence and Predictors” (2006) 81:2 Academic Medicine 137,

S.A. Rosenberg, “Secrecy in Medical Research” (1996) 334 N. Bng. J. Med. 392 at 393.
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could use this information to begin a much needed discussion concerning
the commercialization of academic research in Canada.

IV. QUALITATIVE STUDY
1. Methodology

We selected this convenience sample of ten genomic researchers
based on four factors: (1) past collaboration; (2) large collaborative
project representative of a broad range of genomics disciplines, including

~ functional genomics, bioinformatics and molecular genetics; (3) funded

by a Canadian research funding organization with a policy on technology
transfer; and (4) the nature of their project, which seeks to identify gene
regulators in disease, and which has great downstream potential for the
creation of commercially valuable medicines and genetic tests.

The study used qualitative methods involving semi-structured inter-
views, lasting approximately one hour each. The interviews were recorded
and transcribed verbatim. Questions addressed three topics:

(1) commercialization and research, aimed at assessing the researcher’s
experience with commercialization ‘and gauging their general
sentiment about its affects on the biotechnology research
COmmunity;

(2) policy issues, aimed at uncovering their perspectives on the
soundness of the current policies addressing these issues at the
academic and regulatory level; and

(3} open source models of collaboration, aimed at situating their level of
knowiledge about some existing alternatives to commercialization
and their perspectives on whether these models could help to foster
the development of fundamental genomic research.

Data analysis was based on codes developed to describe the various
themes that emerged in the interviews. They are organized under seven
headings: (i) General Impact of Commercialization, (ii) Impact of
Patenting, (iii) Impact of Material Transfer Agreements, (iv) Delays in
Publication, (v) Impact of Commercialization on Obtaining Funding, (vi)
Conflicts of Interest Involving Students and (vii) Open Science Alterna-
tives to Commercialization.

Ethics committee approval was obtained from the Comité plurifacul-
taire d’éthique de la recherche (“CPER™) of the University of Montreal.
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2. Results
{a) General Impact of Commercialization

While all persons interviewed recognized being affected by com-
mercialization, their opinions on its impact on academic science varied
substantially. On one end of the spectrum, commercialization was viewed
as an aggravating, but necessary, part of the modern research landscape.
On the other end, it was viewed as burdensome, misplaced and detrimen-
tal to the academic research community.

(i} Opinions about Commercialization

For some, commercialization was not viewed as a major impediment
to research. Rather, the difficulty identified was that it creates new
bureaucratic demands that take time to learn and understand. The major
criticism from researchers of this view concerned the lack of education
they received about commercialization and what it meant for them.
However, as they became more familiar with the process, they found that
it was not as problemaltic as it first seemed.

“It is incredibly difficult as somebody raised in academia to face this
world where the language is completely different, the intentions are com-
pletely different and I know for myself at the beginning, there was this
sense that this is not really what we should be doing. But once you have
experience and understand why things are there, it’s not that difficult ..,
it’s also not that big a price to pay to have the freedom to pursue what
you want.” (Interview 7)

For other researchers, there was unease about the commercialization
process. These researchers commented that funding policies seem to be
the same for all research. In that respect, they felt that the expectations of
these policies in relation to fundamental research were misguided. In
particular, the focus of these policies on profit and seif-sustainability,
rather than on the rapid dissemination of research resulis, was seen as
being at odds with the fundamental nature of their research.

“1 think they have been overly optimistic about how close we are at find-
ing something of financial value in terms of our research ... they are a
litle bit out of touch with reality in lerms of what is beneficial for Cana-
dian genetics and genomics community.” (Interview 2)

“Not all projects have the same expectations of [P. It seems like we are
getting standard policies and trying to fit & whole spectrum of research
into a standard shoebox that doesn’t work. It makes the detault position
to protect everything rather than a more realistic exploration of what the
reasonable outputs of the research may be.” {Interview 6}
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These researchers also noted that the increased focus on commer-
cialization has led to stricter oversight of research projects. This was
highlighted as problematic because it takes away the flexibility to change
research directions as projects evolve. In some accounts, the interviewees
noted that the need to stick to defined objectives is counterintuitive to the
scientific process.

“It’s a bit like selling your academic freedom for the possibility of being
able to do more with more money.” (Interview 1)

{ii) Commercialization and Secrecy

Interviewees noted that the level of secrecy required to commercial-
ize research was a significant drawback of the commercialization process.

“This is the most frustrating part ... before disclosing anything to a third
party, I have to disclose to the funding agent so [ cannot discuss freely
with colleagues to figure out whether there is actually something Lo col-
laborate on.” (Interview 2)

“It’s the most difficult thing to do because scientists want to talk to each
other and being put in a situation where you knpw you cannot discuss ob-
servations is extremely difficult.” (Interview 7)

Interestingly, there were researchers who did not feel that secrecy in
academia could be attributed to the commercialization process. Rather,
these researchers felt that secrecy would always exist because of the need
to be recognized for their work. Reputation is important to make a name
for oneself in the scientific community and it has important implications
on the distribution of funding. For this reason, many researchers safeguard
their work until they are ready to publish. In this sense, attributing
academic secrecy to commercialization may be somewhat misplaced.

“Obviously you never want to make your data available bhefore you
squeeze the best parts out of it. I don’t think this is a commercialization
issue here, it is more of a publication thing.” (Interview 1)

“Obviously while T have a work in progress that has not been published
or patented, I'm not going to go advertising. There is a minimum of se-
crecy here becauvse I don’t want my competitors to know what I am doing
if T am (not) ready to publish. It is academic competition, not commercial
competition.” (Interview 4)

“Commercialization is one evil, but people stealing your ideas is an-
other.” (Interview 9)

However, a problem which can be directly attributed to commer-
cialization is the secrecy that remains after intellectual property protec-
tions are filed and the research is complete.
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As explained above,” the more lasting secrecy employed to obtain
competitive advantage can be very problematic for the progression of
research, as it leads scientists to give an incomplete picture of their
research after it is complete. For example, a rescarcher may contribute to
this lasting secrecy by waiting until patents are granted to publish results,
by leaving out certain details in the publication or presentation or by
refraining from actively promoting an advancement of discovery.

“One patent (I worked on} was a product. So we kept that idea #-little
closer, not describing it in so much detail, in an attempt [0 give the
company that had licensed it a commercial advantage.” (Interview 7)

“We have a scientific director, when he gives talks, he cannot tell us
everything and 1 find it extremely depressing because I would like if
someone gives a scientific presentation and tells us about what he has
done, for him to give enough information for me to understand it (and
validate it). When I ask, he says ‘no, this is my secret.”™ (Interview 9)

(b) Impact of Patenting
(i) General Thoughts on Patents

Some respondents objected to the validity of patents on genetic ma-
terial on a fundamental level. They explained that they are undeterred by
genetic patents because they do not believe the subject matter is capable
of such protection, nor do they believe that such patents would be upheld
against them in the event of a challenge. For example, if a researcher was
to develop a drug using a patented genetic associafion, the “owner” of that
association would have a difficult time arguing that a purely theoretical
discovery should be enforced to the detriment of the practical application
of that association.

“The type of things we discover, they cannot protect without the data. If
we succeed with (figuring out how to prevent a disease or developing a
therapeutic agent based on a patented gene association) before the
original group (that has protected the gene or association) it would be
protectable even with an existing patent on the disease association.”
(Interview 2)

“| don’t think you can morally patent something that naturally exists. It
has never happencd in other sciences, [ don’t know why it is happening
with genes. Lets say you isolated a gene, you observed it, you sequenced
it, you showed its function ... that is very useful because someone else is
using that technigue to develop a drug. But it's the drug that should be

# gee section 1IL2. “Publication and Presentation Delays™, earlier in this chapter.
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patented, not the gene. I don’t think you can challenge any practical
application based on a theoretical patent.” (Interview 4)

“The sequence itself isn’t a patentable, copyrightable sort of thing to me.”
(Interview 6)

“The way [ see it, [ am a discoverer, not an inventor and 1 am not sure
[ would want to patent these discoveries, just as | wouldn’t patent
Greenland. But on the other hand, the government lets us do it and the
funding agencies like us to do it, so we do it.” (Interview 10)

(ti) Personal Motivation

While fostering creativity is the classic justification for providing
protection through patents, a more current justification of the patent
system is its role in ensuring that new technology is efficiently transferred
to the marketplace. Indeed, the accounts of these interviews suggest that
justifying the patent system on account of its fostering of creativity may
be misplaced, as none of the respondents felt that patents motivated their
creativity or desire to perform research in any way. These researchers felt
that curiosity and the desire to answer questions was the motivating factor
in academic research. #

“[ think if I wanted to make money on something, 1 would have gone into
a different field. Most scientists at this level are not poor, but 1 don’t
think most of us go into this business to be rich.” (Interview 1)

“1t has to be the curiosity. We are scientists. The only way to survive in
this system is passion and curiosily because I think if you are motivated
by something else, it won’t work because there is not a lot of money in
the system.” (Interview 3)

“It’s the thrill of being creative ... you want to do good research because
of your own motivation, you have the urge to answer guestions.”
(Interview 4)

“The scientists | am working with are scientists. They do it for whatever
reasons, but most of the reason is that they like to know, they’d like to be-
come famous and they get a kick out of finding new things.” (Interview 8)

“The most peculiar thing about interfacing academic research with the
commercial sector is that people believe that academics are somehow go-
ing to be motivated in the same way as people in the commercial sector
and there can be no bigger mistake.” (Interview 9)

46
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(iii) Impact of Patents on Academic Research

Patents were not perceived as motivating research, but their presence
was not seen as inhibiting research either. Indeed, one researcher com-
mented that nothing would be accomplished in the field of basic genomics
if researchers were deterred by the presence of pateats.

“If we would be restrained by the world of patents on genes and genetic
associations, we wouldn’t do much of anything in the context of this pro-
ject.” (Interview 2) .

Despite the fact that there is no clear statutory research exception in
Canada’s Patent Act, many of the researchers attributed their ability to
work freely with patented materials ‘to their position as academic re-
searchers. Some were of the view that their work could only add value to
the initial patents and thus felt it was in the interest of patent owners to
allow them to work freely with patented discoveries.

“We think we add value if there is an existing patent on it.”
(Interview 2)

“I[ someone has a patent on something, it is in their interest to make it
freely available to academic researchers because they can find new things
to make the patent more valuable.” (Interview 4)

“If | am doing academic research, | don’t worry about who has patented
what. | am sure half of what 1 do infringes someone’s patenl somewhere.
Patents may be a reason not to commercialize, but it is not a reason not to
do the research™ (Interview 10)

Not all respondents felt patenting was irrelevant to productivity. One
respondent commented that the process of patenting and its corresponding
effect on the dissemination of research results may have an adverse effect
on productivity by decreasing access to good ideas.

“I am pretty sure that it hinders praductivity of the community as a whole
by reducing access to good ideas.” (Interview 5)

Respondents suggested that a more tempered approach to patenting
could be warranted. One researcher suggested that researchers should be
responsible for determining when they should take out a patent, while
another proposed a more collaborative approach between the researcher
and funding body (whether governmental or commercial) to determine the
intellectual property protocol based on the realistic expectations of the
research. n

“What can be valuable as a patent and what may not be ... a lot of the
researchers should make this call rather than obliging them to take a pat-
ent on everything.” (Interview 4)
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(c) Impact of Material Transfer Agreements
({) The Need for Professional Assistance

. While patents were not regarded as a major problem, access to mate-
rials was fell as greatly hindering university research. In the context of
this particular project, the process has been facilitated by the addition of a
project manager and technology transfer specialists. Working closely with
the technology transfer office was noted to result in a more realistic
approach to the potential commercial value of the research. When
scientists, business people and lawyers work together, they can more
easily determine what realistically will amount from the research, and thus
better determine when negotiating MTAs is worthwhile and when it is a
waste of time and effort.

“I asked for some biological materials and it tumed out 1 had to fill
out an MTA form. I had no clue what to do with it so it was very nice
having somebody here to walk through it with me. It only took a few
days as opposed to the weeks it usually takes with the university.”
(Interview 1)

“OTT (Office of Technology Transfer) wotks in the building now so
having someone on site who is knowledgeable and who is practical and
who takes a straightforward approach to these things that helps a lot.”
{Interview 10)

{(it) Perception of MTAs

In the absence of such professionals, the proliferation of MTAs was
seen as adding a bureaucratic layer leading to unnecessary delays in the
research process.

“It delays research. The old-fashioned way that scientists would trade
materials on a handshake and a good faith promise is gone. When organi-
zations start seeing phrases like IP and all these things in writing, it
becomes a lot more complicated. More people get involved and there are
a lot more questions being asked.” (Interview 6)

“Certain companies are just happy to collaborate, but most of the time
you have an MTA and the more lawyers involved the longer it takes.”
(Interview 8)

However, it was noted that despite the rigid policies, the funding in-

stitutions are less strict in practice and will not allow the MTA process to

impede research. It was also noted that with experience, technology
transfer specialists have begun to take a more sensible approach about
when it is and when it is not worthwhile to protect materials. As men-
tioned above, the approach is changing from a “protect everything”
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mentality and is now more focused on what can reasonably be expected
from the research.

“It used to be if I got materials from somewhere it meant only my lab
could have it, but in many cases the MTA allows other researchers in the
university to use them so in some cases it makes sharing easier within the

‘MTAs are more or less a demand from Genome Quebec ... but if it university once we signed it.” (Interview 10)

really hampers your collaboration they are more flexible, they understand
that we are an academic project.” (Interview 8)

“In the last couple of years the MTAs have become a lot less restric- (d) Delays in Publication

tive. The process used 1o take weeks or months because everybody was
working on different terms but now 1 am noticing a lot more ofien
when we send an MTA out, it is aimost always returned signed. In the
last year particularly, people have been a lot less protective of IP that
has littie or no value. Things seem to have gotien a lot more sensible.”
{Interview 10}

(i)  Pragmatic Solutions to Publication Restrictions

Most research contracts require that the funding body, whether pub-
lic or private, be given an opportunity 10 review the manuscripts present-
ing research results prior to publication. Interestingly, none of the
researchers found that this process infused any substantial delay in the
dissemination of their research. In response to pre-screening obligations,
the pragmatic solution has been {o submit results for review as soon as
they are available. This enables the sponsors to review and file for any
necessary protection during the time it takes for the researchers to put
together the manuscript for publication.

A key problem identified in the material transfer process was the use
of different and conflicting forms by different institutions. To this end,
more uniform policies may be beneficial to facilitate material transfer
within academia.

“The real difficulty is that ditferent institutions have different policies -

and different types of organizations don’t have consistent policies.
We thought we had a very simple and straightforward MTA, but it
bumped up against the one coming back to us, which was very different
and the lawyers on both sides got very uncomfortable, General consis-
tency among academnia would be good.” (Interview 6)

“We usually submit papers for review at an early stage where we are not
yet ourselves ready to submit it, but all the necessary details are there to
determine whether there is any protectable IP. The timelines we are
dealing with would almost never hinder us from getting things published
in time.” (Interview 2)

“This isn't really a delay because you use that time to edit and improve

(iii) Experiences with MTAs the manuscript.” (Interview 7)

Anecdotal evidence from the interviews indicates that complications
over access to materials can delay, reduce the quality of and even prevent
the completion of research projects.

(i) Problems Before, Not After

While few problems arise once the agreements are in place, re-

“There were some mice ... that a company does not want to send me ...
so my collaborator is going to have to make the mouse again, which is a
waste ... it will be the exact same mouse but it won't be covered by the
patent because it will be a different lineage of mice.” (Interview 4)

“Where we thought we'd be getting samples from, we ended up not being
able to (because of licensing restrictions) so we had to look for secondary
sources. The delay was one thing, but probably the overall quality of the
project suffered because by definition we couldn’t get our first choice of
samples that we wanted to match the experimental design and so we had
to go to a sort of “plan B.”” (Interview 6)

Not all of the researchers had solely negative experiences with mate-
rial transfers. When the process works efficiently, it was noted that these

agreements can facilitate sharing within the institution.

searchers did note that problems can arise in reaching an acceptable
publication agreement before the projects begin. It was interesting to note
that the reason for lack of problems in this respect was that the projects
rarely resulted in results that require protection.

"Once an agreement is in place, there is never a problem with delays
because there is never anything there that requires protection.” (Interview 1)

*You know there is never going to be anything, but they like to take con-
trol. Considering that what we are doing is basic research, there was
never a problem afterwards, but the contracts will take quite a while to
sign (in this case, the delay was about 6 months).” (Interview 8)

(iif) Responsiveness by the Body Imposing Delay

Respondents noted that funding bodies were responsive to their need
to publish, give conferences and lecture about their research.
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(e)
i)

“One time we wanted to present at a meeting, something that Genome
Quebec insisted we patent before we put in the public domain, and the
patent agent worked over the weekend and had it done within three days,
so there were no substantial delays.” (Interview 4)

“Their official line is 10 days, but they have been very accommodating.”
(Interview 8)

Impact of Commercialization on Obtaining Funding

How Are Patents Valued?

None of the respondents felt that patents were necessary in an aca-

demic career, but most felt that they were, to a certain extent, beneficial to
an academic career.

“There is always a place where you need to put how many patents you
have, licenses and s0 on (in a grant application) and they are being evalu-
ated so if you don’t have anything for that square then you get a zero, We
as a scientific community would be rather pleased to see the same kind of
square to indicate the number of times your data has been translated to
clinical practice.” (Interview 3)

“I have a few patents, none of which has gencrated money, but 1 put them
on my CV and it looks impressive.” (Interview 4)

“It is cerlainly valued to some extent on your CV, which is problematic
because all patents look the same and it's hard (o evaluate what they are
really worth.” (Interview 5)

“If you fook at the distribution of money you will see that people who are
running more commercial type research, they are more successful and
there is more money going in whereas if you are doing more idea driven
research, its more difficult to survive.” {Interview 9)

“Completed patents are considered a publication, so there is an academic
benefit to doing these things.” {Interview 10)

One researcher indicated that patenting behaviour could play a role

in determining who would obtain promotions.

“Generally the people more cognizant of IP policy tend to be people
more aware of management issues as a whole and I think it’s helpful if
you are looking for a promotion.” (Interview 10}

While none of the researchers suggested that patents were of major

importance to research funding bodies at this point in time, some sug-
gested that they could carry more weight in the future.

“] could see with certain funding agencies like Genome Canada at some
point it could become an obstacle for me if [ don’t start to file patent ap-
plications.” (Interview 2)
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{ii) How Should Patents Be Valued?

Respondents were unanimous in their belief that the number of pat-

ents obtained by a scientist should not factor into funding decisions,
unless the patent happens to be successful and clinically useful.

T think I tend to be more of the academic schoel that really doesn’t
think a patent application is an independent publication. It is usually
a duplicate publication of a real result and the value of a real result
you see from the level of scientific journal it is published in, how
many citations it got and how much visibility it gave you in the
scientific field.” (Intcrview 2)

“Having a patent does not tell that you are doing good research, it just
tells that you are doing something, that somehow down the road may be
applied but you are not sure.” (Interview 3)

“It can be important for the one in a thousand scientists who discovers
something that makes money. Most scientists don't discover anything
that makes a penny.” (Interview 4)

“[ think that just as you have good and bad publications, you have good
IP protection that makes a lot of money that the university looks at more
favourably and you have bad patents that don’t bring in any money.”
(Interview 8)

One respondent noted a danger for academic research, and indeed

the progression of science in general, if commercialization and commer-
cial goals played a greater role in the granting of funding.

1)

“When too many projects are oriented towards demand, the science be-
comes very uniform. There are huge projects doing exactly the same
thing.” {Interview 9)

Conflicts of Interest: Students and Commercialization

Interviewees expressed that a major problem stemming from the

commercialization of academia is the impact that this process has on
students. Because students need to present partial or incomplete research
results, commercialization limits the type of research that they can be
involved in. When they do become involved in commercial research, it
also limits their ability to develop a competitive CV.

“Students in training often present partial data at conferences. This partial
information is not mature enough to patent ... so research with commer-
cial goals is not the right type of research to put a student on because the
student will be put at risk in the sense that they wouldn't be able to
present ... so they won’t be able to develop a competitive CV ... . It
is probably not good to put students there, especially good students.”
(Interview 3}
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Even more serious conflicts arise when student work is used for
commercial purposes without their consent. Interviewees noted that the
use of student work for commercial purposes, both overtly and covertly,
was a prevalent problem in academia.

“1 have seen situations where student theses were used as patent applica-
tions without their knowledge ... where students’ exams and projects
were used (o justify a research program without their knowledge ..

I have seen a number of times, at this university and others, students be
told to stop pursuing something hecause it was going to go to a company
and someone with more experience would work on it purely as a com-
mercial enterprise.” (Interview 10}

Not all researchers viewed student participation in research as inher-
ently problematic. Despite the additional demands placed on students,
some rescarchers felt that it was possible to collaborate with students and
industry in a conflict-free manner.

“We had a post doc that was funded through the industrial partner and the
approach we took was that we were dealing with a McGill post-doc who
simply had a different source of funding ... the only difference were the
quarterly reports on progress and it was understood that if we made any
discoveries that were significant, we wouldn't destroy their future
commercial potential by speaking about them before we had submitted
them as report of invention.” {Interview 7)

(g) Open Science: Alternatives to Commercialization

While respondents described the Canadian genomics community as
reasonably open, they nonethzless felt that the goals of commercialization
were not particularly suited to the more collaborative culture of academic
genomic research. However, they were confident that the trend towards
immediate access to research results initiated by the National Institutes of
Health (“NIH”) in the United States may have a positive impact on future
research.

“I think the shift to open science is clear and I think it is driven by the
new NIH policy that genome association study results have to be
published immediately. T think that these policies will change a lot of
things.” (Interview 2)

“The major cenlers generating the bulk of data are completely open as a
result of their funding requirements to put the information into public
databases, essentially, within 24 hours, so they do not even have time to
mine the data if they wished.” (Interview 6)

“The real question is whether any publicly funded research should
be protected? 1 don't think we should be patenting any of this stuff”
(Interview 10)
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Respondents noted that the goal of rapid dissemination, as mandated
by the NIH, was more consistent with the public nature of their funding
than the commercial imperatives currently advocated by the Canadian
funding bodies.

“For the tax payers to pay for tens of millions per project, it has to be
open source ... . | think everyone is starting to see that it is actually betier
to have a scientific breakthrough that is on the cover of The Globe and
Mail for Genome Canada than to have a patent that generates little or no
revenue.” (Interview 2)

“The least cpen are the Canadian ones, specifically, the requirements of
Genome Quebec, but worldwide, everything is open. The Welcome Trust
and the Broad Institute put out primary data on the intemet available to
everyone, which is something we haven’t done. I am sort of embarrassed
that we haven’t done yet because we are busy taking out patents, which is
totally un-Canadian.” {Interview 4)

“The government, through the funding agencies and through the univer-
sity, pays me to be a researcher and it is sort.0f my job to find things cut
and leamn things ... so I don’t know ... how far beyond that should 1 be
able to take additional benefits?” (Interview 6)

“Our research is paid by the government, we should share it freely. The
amount of time a university or Genome Quebec puts in protecting [P
which might only bring in a certain amount of money ... is not worth the
time or effort.” {Interview 8)

(i) Open Access Journals

When asked about experience with open source, most respondents
felt the need to comment on the recent phenomenon of open publishing.
While they were in favour of open access to publications, they questioned
both the quality of these journals and the expense of publishing in them.
In terms of quality, researchers felt comfortable publishing where the
journal was reputable; however, in a number of instances they felt that
open-access journals were of a lesser quality than more established
publications.

“I have been very disappointed with the quality of open access publica-
tions ... its almost impossible to rejact something from there because it
has to be bad science ... if it is boring, uninieresting if it i5 a very little
advance in science, they will still publish it ... they have less academic
weight than others and I think their impact is going down.” (Interview 1}

“We publish in both (open source and not open source) journals. It just
depends on the quality of the journal ... with science, it is important to
have it in a good journal. The better the journal, the better it is for your
research.” (Interview 8)



152 BIOTECHNOLOGY 1P & ETHICS

In terms of expense, it was noted that the high cost of publishing in a
reputable open-access journal was seen as a deterrent for many researchers
who would otherwise want to publish this way.

“For most of the well-established enes you have to pay just to send your
publication therc ... 5o if you publish 5 or 6 articles a year that’s 10 or 13
thousand dollars.” (Interview 1)

“I am all for open access but someone has to foot the bill. (When
researchers have to pay) the money will be deducted from doing research
to paying for open access.” (Interview 4)

“ln the real world in small laboraiories like mine, that (the money
required to pay for open access to your publications) is the equivalent of
hiring a summer student or paying part of a grad student’s salary and
those are real limitations.” (Interview 7) i

(ii) Should Genomic Research Always Be Freely Disseminated?

Respondents, for the most part, agreed that there was a benefit to
sharing data generated from basic genomic research. In this respect, they
saw open access to research results as an important factor in the progres-
sion of research.

“ think open source is one of the best ways to actually leverage some
discoveries quickly and to actually keep the basic science going.”
(Interview 2}

“The best way to generate new hypotheses is to share the information.”
(Interview 3)

“The type of science 1 am involved in requires the efforts of large leams
and sets of teams ... the problems are too large and too huge for any of us
to solve and it is not helping any one of us if we are not sharing our
ideas.” (Interview 6)

However, in the modern competitive research context, not all re-
searchers thought that this sharing was justified. One researcher noted that
the data generated through one's research is an important element in
attracting talent to one’s lab.

“The benefit of keeping your data {private} is that it attracts good people.
The competitive advantage comes from the people you work with, you
get it from your ideas and you get it from the data you have access to.”

(Interview 10)

(iii) Successful Open Models of Collaboration in Biotechnology

Respondents noted a recent trend for research groups to make their
results available online on a continual basis, on the condition that anyone
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working with the data allow the group generating it to have first publica-
tion rights.

“1 was working on analysis of part of the data (of fruit-fly genome) and
we got a publication out of the analysis. There was a restriction that we
could analyze the data any way we wanted to, but we could not publish
our paper until the sequencing group had published their paper. I think it
is a great way to go ... the other way would have been for them (the se-
quencing group) to hold back the data, which would have set everybody
who was working on it back for a year or iwo of work. This way, cvery-
body has their data and could get a head start.” (Interview 1)

“I think one way they can be protected is to put disclaimers in these open
source sites. The association browser that NCBI has created gives nine
months from publishing the data for the original people who made the
study to exercise a right of first refusal to publish the results and after that
it is free for other people ... .” (Interview 2)

“l worked on the Human Genome Project and it was made completely
clear that the sequencing we did today would be compleiely available
tomotrow .., 50 we had no ownership, no control, and simply requested
that anyone using the data would acknowledge that the sequence was
generated by the project ... and a request that centers that generate the
complete genome data have the opportunity to write the first publication
of the genome wide analysis.” (Interview 6}

{iv} Problems with Open Access Data

A problemn noted with online results of open models of collaboration
is that they could be less rigorously analyzed than those which are
published with a longer delay in a peer-reviewed journal.

“We thrive to get published in a journal as good as possible ... it shows
your data is reliable. In open source if you give it away, it will demean
your results and nobody would believe them.” (Interview 8)

“Open source can make a wider data source available but can also lock in
a certain view of science ... . This group put their data on the website, but
there werc obvious flaws. Later they released version two of the data with
a completely different analysis. The first was clearly wrong and the
second analysis was much better. But after the first paper came out, many
scientists and labs started working on some of the associations identified
that were not real. In fact, less than 3% in the top 100 associations
initially identified were real.” {Interview 10}

One suggested way to improve this situation is to require groups to
publish additional supporting materials with their datasets. The compari-
son was made Lo the software open source movement, where as versions
are improved, creators can keep track of who made which improvements
and when. In this sense, in order for a wider variety of people to learn
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from the data, the researchers would have to disclose more about the
evolution of the data from the outset.

“If version two of a data set shows up on a website and without an expla-
nation of what happened 1 didn’t learn anything, I don’t know what (o
trust ... they should provide support literature, quality control standards
50 that users will be safe using them.” (Interview 10)

V. DISCUSSION

1. Publication Policies

Interviewees suggested that publication restrictions Em:._wm?wm, do
not pose much of a problem for their rescarch. As a result .o* experience,
these researchers and their funding partners have pragmatically Rmo_woa
this issue by timing the review process with the writing process. Publica-
tion restrictions may thus not actually delay wc_u:ommo:m.. cmomzm.& they are
being edited and finalized at the same time as they are being reviewed.

While the enforcement of publication delays has not been identified
as problematic by this group, negotiating mnanmEn ao_wva before the
research begins was noted to be a difficult aspect of concluding a _.a.mnm_,nﬁ
contract. A recent review conducted by the Om:m&ms. >mmo.u._m.:o= of
University Teachers (“CAUT”) revealed that =3<9,m=<:vo:o_nm. are
inconsistent and permit delays between 12 and 24 months.” In addition,
many have exceptions that allow these periods to be extended even longer.
This creates ample room for funding partners to try and negotiate _o:.m
delays, while researchers want to keep them as short as possible. To this
end, the establishment of an acceptable publication-delay consensus,
across all research institutions, would not only facilitate more rapid
dissemination of research results, but it would also prevent time from
being wasted in the negotiating stage.

Several organizations and coalitions have looked into this issue and
have concluded that maximum publication delays should be imposed. For
example, the CAUT recommends that universities adopt a uniform
resolution guaranteeing that the maximum publications .an._mwm Emn. En«
will accept will not exceed 60 days.” In their view, this is a sufficient

" Canadian Association of University Teachers, The Freedom to Publish: CAUT Briefing to

Acudemic Stuff Associations (Ottawa: CAUT, 2004), online: Canadian Association of Uni-
versity Teachers <htip:/fwww caut.ca/uploads/brief_associations.pdf>,

* Ibid.
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amount of time to secure intellectual property protection and the only
Justifiable infringement on the otherwise guaranteed freedom to publish.

Many other coalitions of universities, industries and rtesearchers
have worked together to develop similar policies. For example, the
guidelines adopted in July 2006 by the Federation of American Socicties
for Experimental Biology (“FASEB”)” suggest 30 to 60 days as the
maximum amount of time that industry can review a publication before it
is published.” While FASEB accepts that in extraordinary circumstances
longer delays may be acceptable, it urges that these exceptions be worked
out before the conclusion of the research contract. The Academy Health
Ethical Guidelines for Managing Conflict of Interest in Health Related
Research follow a similar policy. These guidelines advocate that all
publication delays should be designated in the contract and that these
delays should not exceed two months where possible, and at all times, not
exceed six months after the research is complete.” The World Intellectual
Property Organization guides. universities to ensure that delays do not
exceed six to twelve months, uniess there is a “submission of a compel-

ling case (by the research sponsor) and with the agreement of the research
staff involved”.”

An important aspect of these policies is that barring exceptional cir-
cumstances, maximum publication delays are imposed on all research
contracts. In order to reduce pre-contract negotiations on this issue, these
policies must be implemented. In order to have the greatest effect, they
should be uniform across academia. How can this be accomplished?
Indeed, a challenge we still face is that there is little consensus among the
various agreements as to the duration of an acceptable publication delay.
As such, it may not be reasonable to expect that the same policies be
implemented everywhere. However, more interaction and discussion on
these issues between various technology transfer offices, funding institu-
tions, researchers and industry could lead to the adoption of more infor-
mally uniform approaches across various institutions. An important

*® This federation is comprised of 23 organizations and has over 65,000 members.

Federation of American Secieties for Experimental Biology, Shured Responsibility, Individual
Integrity: Addressing Conflicis of Interest in Biomedical Research (Bethesda: FASEB, 2006),
online: Federation of American Societies for Experimental Biology <http:/opa fasch.org/
pdf/FASEB_COI_paper_7x06.pdf>.

Academy Health, Ethical Guidelines for Managing Conflict of Interest in Heulth
Related Research (Washinglon, Academy Health, 2004), online: Academy Health
<hup:/fwww.academyheaith.org/ethics/report.pdfs>,

World Intellectual Property Organization, Guidelines on Developing Intellectual Property
Policy for Universities und R&D Institutions (Geneva: WIPO, 2004), online: WIPQ
<http:/fwww.wipo.int/ex port/sites/www/uipc/en/guidelines/pdffip_policy. pdf>.
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question left to discuss is thus: How can we encourage greater interaction
and knowledge transfer between institutions?

2. Material Transfer Agreements

Both the literature review and the interview study denote problems
with the material transfer process. While some interviewees recognized
that in practice these strict requirements are somewhat relaxed, many still
felt that the process of sharing materials in the university setting is in need
of reform.

A significant problem arises when material transfer agreements are
used when they are not necessary. As mentioned in the literature review
above, they are often vsed by industry even where the materials have no
commercial value and they are used by universities even where research-
ers want to freely share the materials they create.” These parasitic MTAs
can cause delays in research while contracts are being negotiated and can
even lead to the abandonment of a project because of disagreement over
the terms.

- While MTAs are necessary in some circumstances, their overuse can
unnecessarily complicate the research process. To this end, it could be
beneficial to develop guidelines on when MTAs should and should not be
used. These guidelines could advocate a greater role for researchers in
deciding how to transfer their materials, along with criteria for determin-
ing when an MTA would more likely complicate than complement the
research process.

Recognizing the problematic effect of malerial transfers in research,
the NIH in the United States developed a standardized MTA for signato-
ries to use when transferring material within academia. The Uniform
Biological Material Transfer Agreement (“UBMTA”) was developed in
1995, and has since been adopted by 331 research institutions.” The
benefit of this agreement is that it can “reduce transaction costs by
reducing negotiation costs within communities that routinely use them and

can facilitate regimes of frictionless exchange and reuse”.” Because of the

.a Katherine Ku, “Point: MTAs Are the Bane of Our Existence!” (2007) 25:7 Nature Biotech-

nology 721.

Association of University Technology Managers, FY US Licensing Activity Survey, 2007,
online: Association of University Technology Managers <http://www.autm.nct/aboutTT/
abowtTT_umbtaSigs.ctim:.

Thinh Nguyen, “Science Commons: Material Transfer Project” (2007) 2:3 Innovations:
Technology, Govemance and Globalization 137 at 140,
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value of working on standardized terms, it would likely be beneficial for
more members of the Canadian research community to become signato-
ries to the UBMTA. As an alternative, the community may consider

adopting a substantially similar standardized MTA fit for the Canadian
context.

The commitment to use the UBMTA would be an excellent start;
however, it may not be enough as “signatories can opt to use them on a
case-by-case basis, and some institutions may include in these MTAs
additional modifications that would render them non-standard™.® In fact, it
is acknowledged in the NIH Guide that the standardized agreement may
not be suitable for every transfer.” Different circumstances may require
different terms and when these terms are not familiar, the negotiation
process 1s re-complicated, Additionally, a major drawback to the agree-
ment’s utility is that it only applies to public and non-profit material
transfers. As such, it does not facilitate material transfer between industry
and academia.

A novel solution to this problem is being developed by the Science
Commons Maierial Transfer Project. The goal of this project is to put
together a licensing model for biological material transfer that allows for
customization, but at the same time provides “practical incentives towards
more sharing on standardized terms”.” For transfers between non-profit
institutions, the project encourages researchers to use an unmodified
UBMTA. In exchange for transferring materials on these terms, research-
ers are given access to tools and infrastructure where they can list, search
and track the downstream impact of the samples that they provide.®

For transfers between academia and for-profit institutions, the pro-
ject is developing a web-based modular contract, whereby the company
can choose from a range of standardized terms to create MTAs that suit
their needs.” This approach provides flexibility for the company, but at
the same time limits its choice of terms to available options thereby
preventing the inclusion of unduly restrictive clauses. Significantly, there
are no options “that restrict publication or that contain reach-through

Ibid.

National Institutes of Health, “Uniform Biotogical Material Transfer Agreement Finalized”
(1995) 24(14) NIH Guide, online: National Institytes of Health <http:/fgrants.nih.gov/
grants/guide/notice-files/not95-116. himl>.

Science Commons, Empirical Data About Meterial Transfer Problems, online; Science Cormmons
<http://sciencecommons.org/projects/licensing/empirical-data-about-materials-iransfer/s.

Thinh Nguyen, “Science Commons: Material Transfer Project” (2007) 2:3 Innovations:
Technology, Govemance and Globalization 137 at 140.

1bid. a1 141,
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royalties, grant-backs, commercialization options, or oEaﬁ.o._uzmmmo:m
with regard to downstream inventions made by the recipient”.” In
addition, in order to facilitate the use of the different options, each MTA
would be accompanied by a “human readable deed” :5.” explains H.:a
meaning of each contractual clause in lay terms, thus making any devia-

tion from the standard contract *immediately obvious”.

The prime incentive for using this model from an industry perspec-
tive is that it would increase their ability to share materials: When
materials are transferred through this process, they would be tagged with
Science Commons MTA and searchable online by researchers looking for
materials. The key advantage of the system is that researchers would
know, in advance of designing their protocols, which materials were
available and on what terms. The idea envisaged by the Science Commons
is that with standardization, web-based material transfers could take place
with the same easc and speed with which one now can purchase a book in
an online bookstore.

Negotiating MTAs is a significant source of delay in the research
process. As outlined above, therc are many proposals to Racnn.zﬁ
negative impact of MTAs. In particular, two areas where more a_mn:.wm_ozm
may be needed in the Canadian research context are the creation of
guidelines on the use and nen-use of MTAs and the promotion of stan-
dardization within the MTA process. Questions to consider could include:
When should MTAs be used? When should they not be used? Is stan-
dardization the answer? Which terms should be standardized and who
should decide? Does the UBMTA need to be modified for the Canadian
context? Will the Science Commons project sufficiently fill the gaps in
the UBMTA and does it provide sufficient IP safeguards to be widely
accepted by industry?

3.  Students and Conflicts of Interest

Prior to the commercialization of academic research, the academic

researcher’s primary responsibilities were to teach and conduct research. -

These goals were non-conflicting. However, the iniroduction of commer-
cialization into that relationship may lead (o situations of conflict that
ought to be addressed. In particular, is it appropriate for .manEm to work
on projecls with commercial elements? While some of the researchers

8 Jbid.
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were adamantly opposed to it, others felt that training students on com-
mercial projects could be accomplished in a non-conflicting way.

Most, if not all, universities have guidelines about conflicts of inter-
est and students. Some are extremely comprehensive. For example,
Harvard’s Policy on Conflict of Interest and Commitment requires
researchers to ensure that any contract terms “that inhibit scientific
communication or that commit intellectual property rights to the industrial
sponsor” do not adversely impact their students.” The policy also outlines
specific disclosure requirements for researchers to inform students about
the source of their funding, any financial interest they may have in the
rescarch and any potential restrictions on communication of the data. Tt
also provides an appeal mechanism for students to switch projects when
they believe their training is being compromised by commercial conflicts,

Not all policies are this comprehensive. For example, McGill Univer-
sity’s Policy on Ethics in Research and Research Training is much more
general in its obligation, as illustrated in section 3.7.2, which states that
“both mentors and trainees should declare to each other any conflict of
inierest that may pertain (o their mentor/trainee relationship”.® The policy
also affirms a general commitment to the academic objectives of “research,
the training of students, and the advancement and dissemination of

43 &4

knowledge™.

Should conflict of interest policies be specific or general? In order (o
reach the point where solutions can be discussed, more data concerning
the magnitude of this problem and the effectiveness of the policies
currently in place is needed. Key questions that ought to be addressed
include: Are general policies on conflicts of interest sufficient? Should
researchers be prevented from entering contracts that would prevent
students from presenting and publishing research results? Provided there
is sufficient disclosure, should students be permitted to train on commer-
cial projects that may impose presentation and publication restrictions on

them? What can be done to raise awareness of potential conflicts of
interest in commercialized academic research?

& President and Fellows of Harvard College, “Policy on Conflict of Interest and Commitment”

in Faculty Policies on Integrity in Science (Boston; Harvard, 1996), online: Harvard Medi-
cine <http://www.hms.harvard.edu/integrity/conf html>.
McGill University, Policy on Ethics in Research and Research Training (Montreal: McGili),

o online: McGill <http:/fwww.megill.ca/researchoffice/policies/sponsored/policies/training/>.
Ibid.
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4. Open Access for Publicly Funded Research

Many of the interviewees felt responsible to the Canadian taxpayers
who fund their research. They felt that Canadian funding policies were
sometimes at odds with the current trend towards open access advocated
by both the NIH in the U.S. and Wellcome Trust in the U.K. For example,
as of January 25, 2008, the NIH requires that all NIH-funded genome-
wide association studies (“GWAS™) submit their results to the GWAS
data repository.” The policy recognizes that “the full value of GWAS to
the public can be realized only if the resulting genotype and phenotype
datasets are made available as rapidly as possible to a wide range of
scientific investigators”. Similarly, the Wellcome Trust policy q.oai_.mm
that “sequence assemblies should be released as soon as possible; in some
centres, assemblies ol greater than 1KB would be released mcﬁo:_m:mm:z
on a daily basis. Finished annotated sequence should be submitted
immediately to the public databases™.* (The NIH and the Wellcome Trust
have since modified their policies for posting and accessing GWAS data
contained in their databases. Both have removed some aggregate n._mE
from public availability in response to the publication of :oi.mﬁmnmcnm_
techniques for analyzing dense genomic information that made it vam__u._o
to infer group assignment of an individual DNA sample under certain
circumstances.)

While Genome Canada’s 2005 Data Sharing Policy advocates that
researchers should deposit data into international data repositories,” some
of the researchers interviewed mentioned that they had heen prevented
from making their preliminary data available. While we did not no:n__._oﬂ
enough interviews to draw conclusions, this raises concern that in practice
may still be preventing this policy from being truly effective. It Eo&a Ja
interesting to see whether this tension between policy and practice is
prevalent in other funding bodies as well.

®  Wational Institutes of Health, “Policy for Sharing of Data Obtained in N[H Supported or

Conducied Genome-Wide Association Studies (GWAS)” {August 28, 2007) NOT-OD-
07-088, online: National Institutes of Health <hitp://grants.nih.gov/grants/guide/notice-
files/NOT-OD-07-088 himl>,

Wellcome Trust, Statement on Genomic Data Release (Bermuda: Wellcome Trust, 1996),
online: Wellcome Trust <hnp:/iwww wellcome.ac.uk/About-us/Policy/Policy-and-position-
statements/WTD002751 .humz>,

Genome Canada, Data Release & Resource Sharing Policy (Ottawa: Genome Canada, July 1,
2005), online: Genome Canada <http/www.genomecanada ca/medias/PDF/EN/DataReleaseand
ResourceSharingPolicy.pdfs>.
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The benefits of open models of collaboration have been expounded
in many texts.” “Scientific progress and public benefit will be maximized
by carly, open and continuing access to large data seis and by ensuring
that excellent scientists are attracted to the task of producing more
resources of this sort,”” However, there have also been some criticisms of
this system that ought to be addressed.

First, many have questioned the impact that immediate open access
to results will have on the publication process. In particular, how will
researchers be recognized for their contributions if other researchers are
free to publish using their results? Many open-access projects have dealt
with this concern by creating a period of exclusivity within which the
sharing investigator can sufficiently mine and analyze the data for
publication. A significant advantage of this approach is that while
publications of results may be held back, the research itself is not being
delayed. After the exclusivity period has elapsed, the researchers working
with the data are free to publish right away. Indeed, this model has been
used by large-scale open-source projects, such as the Human Genome
Project, where information was put online daily on the condition that the
investigators working on the project would have the right to publish the
first genome-wide analysis using the information.” The new NIH policy
also gives a maximum of 12 months of exclusivity before others are free
to publish manuscripts based on data obtained from the repository.™

Second, open-access data repositories have been criticized as being
questionable resources, as it is difficult to judge the validity of data from
the partial information contained therein.” This criticism, however, goes
more to the quality of such repositories and not to the process of open
dissemination itself. As such, one solution to this problem would be to
encourage greater transparency in sharing, grealer standardization in
reporting criteria and more critical methodological standards across
repositories. For example, the NIH policy requires that investigators

Yann Joly, “Open Sources Approaches in Biatechnology: Open Source Revisited” (2007)
59:2 Maine L. Rev. 386,

Francis S. Collins et al., on behalf of the U.S. Nationel Human Genome Research Institute,
“A Vision for the Future of Genomics Research: A Blueprint for the Genomic Era” (2003)
422 Nature 835 at 846.

Francis S. Collins, Michael Morgan & Aristide Patrinos, “The Human Genome Project:
Lessons from Large-Scale Biology"(2003) 300 Science 286 at 288-89.

National Institutes of Health, “Policy for Sharing of Data Obtained in NTH Supperted or
Conducted Genome-Wide Association Studies (GWAS)” (August 28, 2007) NOT-OD-
07-088, online: National Institutes of Health <hutp://grants.nih.gov/grants/guide/notice-
files/NOT-OD-(7-088.html>.
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submit “the prolocol, questionnaires, study manuals, variables measures
and other supporting documentation”.” In addition, “the NIH strongly
encourages the submission of curated and coded phenotype, exposure,
genotype, and pedigree data, as appropriate, to the NIH GWAS data
repository as soon as quality control procedures have been completed

s+ 74

at the local institution”.

While the quality control aspects of open models of collaboration in
biotechnology are in nced of strengthening, the advantages of ensuring
that genomic research data is made publicly available have been recog-
nized by important genomic funding bodies in the U.S. and the U.K. The
question remaining is why has it not yet been recognized in Canada?
Should the primary goal of publicly funded research be the rapid open
dissemination of data? Is this in fact the best way to ensure that the
maximum value is extrapolated from every research dollar? Finaily, what
is the best way to encourage standardization in reporting criteria so that
the information itself becomes more valuable?

VI. CONCLUSION

Commercialization plays an important role in the modern technol-
ogy transfer process. However, as commercial goals permeate academia, it
raises many questions about the various conflicting interests that may
arise. The available evidence suggests that a consequence of the commer-
cial shift is increased secrecy, resuliing in raised research transaction
costs, delays in the publication and presentation of research results, and an
overall decrease in the morale of the scientific community. As such, many
have catled for a change in the way that academia is approaching its role
in commercialization.

But how does this evidence measure up to the experiences of ge-
nomic academic researchers? Through a qualitative study, we have
attempted to present a more informed view of the impact of commerciali-
zation in academia. This research could assist in generating much needed
discussion concerning the commercialization of academic research in
Canada. We conducted ten qualitative interviews with fundamental
genomic rescarchers, from various disciplines. A convenience samplc was

™ National Institutes of Health, “Policy for Sharing of Data Obtained in NIH Supported or

Conducted Genome-Wide Association Studies (GWAS)” {(August 28, 2007) NOT-OD-
07-088, online: Nationat Institutes of Health <http://grants.nih.gov/grants/guide/notice-
files/NOT-OD-07-088. htral>,
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selected, and each member was individually asked a series of semi-
mn.c.nﬂ.caa questions about commercialization and research, research
mo__o_mm and open source. A major limitation of this methodology is that
hittle generalizable data may be extrapolated from the results. Nonetheless
Em ﬁnn.mosw._ experiences of these researchers enabled us to focus o:q.
discussion in a way that may be more reflective of the changes that
rescarchers have perceived due to the commercial shift in academia.

The interviews led us to focus on four important points and to sug-
gest specific options for future discussion. First, we explored the role of
publication policies and the potential impact they have on research
contracts. We felt that greater collaboration was necessary so that maxi-
mum publication delays could be more uniformly applied. Second, we
explored the material transfer process and suggested that guidelines on the
use and non-use of material transfer agreements could lead to more
openness and sharing within the academic community. We also explored
various standardized MTA agreement options and questioned whether
H:oa.imm a place for these options in the Canadian context. Third, we
questioned whether conflict of interest policies dealing with the En.:.&o:
oﬁ studeats in commercial projects were sufficiently useful and specific.
Finally, we discussed the open-access policies for publicly funded
Emnmq.or in other jurisdictions and questioned why Canada’s funding
organizations did not yet follow similar policies. We noted that there was
a :o@a for more discussion concerning the standardization of reporting
criteria so that these tools would be maximally valuable.

This study is only a first step that could provide a starting point for a
E«.o: nceded Canadian debate on the commercialization of academic
scientific rescarch. Further reflection on these issues could contribute to
.En creation of more balanced technology transfer policies so that the
interests of academia are not lost in the process of commercialization.
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