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STIFLING OR STIMULATING—THE ROLE OF
GENE PATENTS IN RESEARCH AND GE-
NETIC TESTING

TUESDAY, OCTOBER 30, 2007

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON COURTS, THE INTERNET,
AND INTELLECTUAL PROPERTY,
COMMITTEE ON THE JUDICIARY,
Washington, DC.

The Subcommittee met, pursuant to notice, at 2:14 p.m., in Room
2237, Rayburn House Office Building, the Honorable Howard L.
Berman (Chairman of the Subcommittee) presiding.

Present: Representatives Berman, Watt, Lofgren, Coble, and
Issa.

Staff present: Shanna Winters, Subcommittee Majority Chief
Counsel; Eric Garduno, Majority Counsel; Blaine Merritt, Minority
Counsel; and Rosalind Jackson, Professional Staff Member.

Mr. BERMAN. Good afternoon. The hearing of the Subcommittee
on Courts, the Internet, and Intellectual Property will come to
order.

I would like to begin by welcoming everyone to this hearing, “Sti-
fling or Stimulating—The Role of Gene Patents in Research and
Genetic Testing.”

I noticed a couple of days ago that George Bush, when he was
talking about President Putin and some of the problems in Russia,
he said that in terms of whether or not it is possible to reprogram
the kind of basic Russian DNA, which is used to centralized au-
thority, that is hard to do, and so I would first like to know if there
is a patent for an authoritarian gene, and how does it express
itself, and can it be licensed? [Laughter.]

Scientific knowledge concerning genes has expanded considerably
in the last half-century since James Watson and Francis Crick put
forth their discovery of DNA.

We know now that genes are the blueprints of all living things.
I am told that genes are chemical instructions stored in our cells
that tell our bodies to grow bones, make blood, repair damaged
skin, and perform tens of thousands of other functions.

Efforts to map the human genome, like the Human Genome
Project headed by NIH, have allowed us to identify specific genes,
determine their function, and harness their usefulness. As a result,
we have been able to produce therapies to alleviate human suf-
fering, such as insulin, develop tests to determine susceptibility to
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diseases, like Alzheimer’s and breast cancer, and create wholly new
organisms, like cancer mice and pesticide-resistant plants.

Many attribute this success to the incentives provided by the pat-
ent system. Given the robust nature of the commercialization of
biotechnology research, it is fair to say that patents have done
their job in promoting new inventions in this field. However, there
are those that have raised concerns about the impact of providing
exclusivity for patents on genes.

For some, genes are thought of as products of nature and, thus,
should not be patentable subject matter. However, the courts have
long held that compositions of matter isolated and purified from
their natural state are worthy of patent protection. This principle
was made clearly applicable to living matter like genes in the Su-
preme Court’s Diamond v. Chakrabarty decision.

For some, gene patents should require a more rigorous review.
The USPTO revised their examination guidelines for gene pat-
enting in 2001, which strengthened utility requirements so that a
gene could no longer be patented based on uses like being good for
landfill.

But while the 2001 guidelines tightened patentability require-
ments, some continue to argue that many gene patents are still
issued for uses that are speculative and unproven.

If the quality of gene patents remain a problem, stricter utility
standards requiring more concrete uses may be called for. However,
any lingering quality issues surrounding how gene inventions are
examined could very well be impacted by the recent KSR v. Teleflex
decision.

I know at least one of our witnesses will be speaking to that
issue.

Still, others fear that gene patents will be used to hinder re-
search. They argue that if patent thickets were to form, it would
become too costly or too troublesome for researchers to license the
patented inventions they need, forcing them to abandon their re-
search. There is anecdotal information that supports this notion
that researchers have discontinued research pursuits because of
the threat of lawsuits by gene patent holders. However, there is
also data that suggests just the opposite, that gene patents have
had little impact on basic research.

A recent survey by the National Academy of Sciences found that
in biomedical research, “There is a lack of substantial evidence for
a patent thicket or a patent blocking problem,” primarily because
researchers are not very concerned about patents being enforced
against them. However, the report went on to say that this non-
chalant attitude was based on the assumption by many researchers
that they qualify for a robust research use exception, which many
believe was eliminated by the 2002 Madey v. Duke decision.

Regardless, it might only take one major victory against a uni-
versity to create a real and substantial chilling effect. As such, we
may need to examine the effects or necessity of a clear research use
exception.

Finally, for some, opposition to gene patents is a matter of prin-
ciple. They point out that patents on genetic tests is harming pa-
tient access to and stunting improvement of these tests. It is rea-
soned that since most insurance providers do not provide coverage
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for genetic tests, the patent markup can price tests out of reach for
many patients.

In addition, some claim that gene patents have been asserted in
order to prevent others from improving possibly inaccurate genetic
tests and identifying whether these are even applicable to certain
population subgroups.

While I firmly support a patent holder’s right to charge what the
market will bear for his invention, using a patent to block efforts
that check the efficacy of such tests borders on the realm of patent
misuse and may constitute anti-competitive practices.

Patents are meant to encourage technological progress. Thus, it
is antithetical to the patent system for companies to use their pat-
ents to freeze a technology at a particular stage of development.

But is that what is happening? Are the practices of a few un-
fairly coloring all gene patents in a negative light? Are complaints
related to gene patents based more on how they are being used in-
stead of what is being patented?

We need to examine the role gene patents play in stimulating or
stifling research in genetic testing. It is my hope that this hearing
will help us answer these and many other underlying questions.

It is now my pleasure to recognize my friend and colleague, the
distinguished Ranking minority Member of the Subcommittee,
Howard Coble, for his opening statement.

[The prepared statement of Mr. Berman follows:]

PREPARED STATEMENT OF THE HONORABLE HOWARD L. BERMAN, A REPRESENTATIVE
IN CONGRESS FROM THE STATE OF CALIFORNIA, AND CHAIRMAN, SUBCOMMITTEE ON
COURTS, THE INTERNET, AND INTELLECTUAL PROPERTY

Scientific knowledge concerning genes has expanded considerably in the last half
century since James Watson and Francis Crick put forth their discovery of DNA.
We now know that genes are the blueprints of all living things. Efforts to map the
human genome like the Human Genome Project headed by NIH has allowed us to
identify specific genes, determine their function, and harness their usefulness. As
a result we have been able to produce therapies to alleviate human suffering such
as insulin, develop tests to determine susceptibility to diseases like Alzheimer’s and
breast cancer, and create wholly new organisms like “cancer mice” and pesticide re-
sistant plants.

Many attribute this success to the incentives provided by the patent system.
Given the robust nature of the commercialization of biotechnology research, it’s fair
to say that patents have done their job in promoting new inventions in this field.
However, there are those that have raised concerns about the impact of providing
exclusivity for patents on genes.

For some, genes are thought of as products of nature and thus should not be pat-
entable subject matter. However, the courts have long held that compositions of
matter isolated and purified from their natural state are worthy of patent protec-
tion. This principle was made clearly applicable to living matter like genes thanks
to the Supreme Court’s Diamond v. Chakrabarty decision.

For some, gene patents should require a more rigorous review. The USPTO re-
vised their examination guidelines for gene patenting in 2001, which strengthened
utility requirements so that a gene could no longer be patented based on uses like
being “good for landfill.” But, while the 2001 guidelines tightened patentability re-
quirements, some continue to argue that many gene patents are still issued for uses
that are speculative and unproven. If the quality of gene patents remains a problem,
stricter utility standards requiring more concrete uses may be called for. However,
any lingering quality issues surrounding how gene inventions are examined could
very well be impacted by the recent KSR v. Teleflex decision.

Still others fear that gene patents will be used to hinder research. They argue
that if patent thickets were to form, it could become too costly or too troublesome
for researchers to license the patented inventions they need, forcing them to aban-
don their research. There is anecdotal information that supports this notion that re-
searchers have discontinued research pursuits because of the threat of lawsuits by
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gene patent holders. However, there is also data that suggests just the opposite;
that gene patents have had little impact on basic research.

A recent survey by the National Academy of Sciences found that in biomedical re-
search, there is a “lack of substantial evidence for a patent thicket or a patent block-
ing problem” primarily because researchers aren’t very concerned about patents
being enforced against them. However, the report went on to say that this non-
chalant attitude was based on the assumption by many researchers that they qual-
ify for a robust research use exception, which many believe was eliminated in the
2002 Madey v. Duke decision. Regardless, it might only take one major victory
against a university to create a real and substantial chilling effect. As such, we may
need to examine the effects or necessity of a clear research use exception.

Finally, for some, opposition to gene patents is a matter of principle. They point
out that patents on genetic tests is harming patient access to, and stunting improve-
ments of, these tests. First, it is reasoned that since most insurance providers do
not provide coverage for genetic tests, the patent mark-up can price tests out of
reach for many patients. In addition, some claim that gene patents have been as-
serted in order to prevent others from improving possibly inaccurate genetic tests
and identifying whether the tests are even applicable to certain population sub-
groups. While I firmly support a patent holder’s right to charge what the market
will bare for his invention, using a patent to block efforts that check the efficacy
of such tests borders on the realm of patent misuse and may constitute anti-com-
petitive practices.

Patents are meant to encourage technical progress—thus, it is antithetical to the
patent system for companies to use their patents to freeze a technology at a par-
ticular stage of development. But is that what is happening? Are the practices of
a few unfairly coloring all gene patents in a negative light? Are complaints related
to gene patents based more on how they are being used instead of what is being
patented? We need to examine the role gene patents play in stimulating or stifling
research and genetic testing. It is my hope that this hearing will help us answer
these and many other underlying questions.

Mr. CoBLE. Thank you, Mr. Chairman and ladies and gentlemen.

This is a good hearing topic, Mr. Chairman, in large part because
the subject matter lends itself oftentimes to misrepresentation.

At the outset, it seems to me that an inventor whose application
satisfies the requirements for gene patent is not trying to patent
“life” or personal DNA chemistry in violation of the 13th amend-
ment. The inventor’s ultimate goal is to develop a protein-based
drug, a diagnostic test, or a therapeutic modality that will improve
public health, if not save lives.

I, therefore, hope the Subcommittee will collectively acknowledge
after this hearing that gene patenting is a legitimate part of our
patent system. It is a thriving component, it seems to me, of our
knowledge-based economy. More importantly, gene patents ulti-
mately contribute to the health and welfare of the American people
and patients all over the world.

The National Institutes of Health is the world’s largest agency
for conducting basic medical and biological research with a budget
in excess of $28 billion, but the pharmaceutical and biotech indus-
tries devote more than $50 billion annually to research. The proc-
ess of identifying a DNA sequence through clinical testing and
manufacturing of an FDA-approved drug may cost the patent hold-
er in excess of a billion dollars, yet only a third of all drugs ever
generate revenues sufficient to cover those costs, and the great ma-
jority, I am told, Mr. Chairman, of the biotech companies do not
realize a profit.

Mr. Chairman, you did a very good, masterful job, I will say, in
negotiating the recently passed Patent Reform Act of 2007, but one
thing we learned while debating that legislation is that different
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industries employ different business models. They use the patent
system in various and sundry ways.

American biotech companies are more reliant on the Patent Act
than any other industry. While a few biotech companies are large,
most are smaller and lack the internal financing resources to sub-
sidize their drug research and development. This is especially true
of small start-up companies whose valuation is an exclusive func-
tion of their patent portfolios.

At our hearing today, the witnesses and the Subcommittee will
explore some legitimate topics associated with gene patents. Are
gene patents an impediment to university research? Do they inhibit
competition and limit patient access to diagnostic testing? Should
the Government exercise march-in rights to promote greater test-
ing and research?

I look forward to the testimonies of our witnesses today on these
and other issues.

And, in conclusion, Mr. Chairman, on March the 14 of 2000,
about 4 months before you and I were involved in a Subcommittee
on this very issue, at a hearing—gene patents, as you know, make
inventions—I remember President Clinton and Prime Minster Blair
issued a joint statement on the human genome. They said that all
genes in the human body should be made freely available to sci-
entists everywhere, and some interpreted that as an announcement
of new Government policy that genes could not be patented.

Then the biotech industry, of course, experienced bad difficulty,
losing several billion dollars and, the following day, the White
House released another statement emphasizing that the Adminis-
tration supported the patenting of genes.

I guess the moral of the story, Mr. Chairman, is to proceed cau-
tiously and deliberately, and you have a good reputation of doing
that, and I think I do, too.

This is a good topic for an oversight hearing, but I think we must
exercise great care about legislating in this area, lest possibly im-
portant industry and compromised public health could result.

Thank you, Mr. Chairman.

[The prepared statement of Mr. Coble follows:]

PREPARED STATEMENT OF THE HONORABLE HOWARD COBLE, A REPRESENTATIVE IN
CONGRESS FROM THE STATE OF NORTH CAROLINA, AND RANKING MEMBER, SUB-
COMMITTEE ON COURTS, THE INTERNET, AND INTELLECTUAL PROPERTY

Thank you, Mr. Chairman.

This is a good hearing topic, in large part because the subject matter lends itself
to misrepresentation. At the outset, let’s be clear that an inventor whose application
satisfies the requirements for a gene patent isn’t trying to patent “life” or personal
DNA chemistry in violation of the 13th Amendment. The inventor’s ultimate goal
is to develop a protein-based drug, a diagnostic test, or a therapeutic modality that
will improve public health if not save lives.

I therefore hope the Subcommittee will collectively acknowledge after this hearing
that gene patenting is a legitimate part of our patent system. It is a thriving compo-
nent of our knowledge-based economy. More importantly, gene patents ultimately
Cﬁntriblﬂ:ie to the health and welfare of the American people and patients all over
the world.

The National Institutes of Health is the world’s largest agency for conducting
basic medical and biological research, with a budget in excess of $28 billion. But
the pharmaceutical and biotech industries devote more than $50 billion annually to
research. The process of identifying a DNA sequence through clinical testing and
manufacturing of an FDA-approved drug may cost the patent holder north of one-
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billion dollars. Yet only a third of all drugs ever generate revenue sufficient to cover
their costs. And the great majority of biotech companies do not turn a profit.

Mr. Chairman, you did an outstanding job of negotiating House passage of the
“Patent Reform Act of 2007.” One thing we learned while debating the legislation
is that different industries employ different business models that use the patent sys-
tem in different ways. American biotech companies are more reliant on the Patent
Act than any other industry. While a few biotech companies are large, most are
much smaller and lack the internal financing resources to subsidize their drug re-
search and development. This is especially true of small start-up companies, whose
valuation is an exclusive function of their patent portfolios.

At our hearing today, the witnesses and the Subcommittee will explore some le-
gitimate topics associated with gene patents. Are gene patents an impediment to
university research? Do they inhibit competition and limit patient access to diag-
nostic testing? Should the government exercise “march-in” rights to promote greater
testing and research? I look forward to the testimony of our witnesses today on
these and other issues.

But I conclude with a cautionary tale. On March 14, 2000, about four months be-
fore I chaired a Subcommittee hearing on gene patents and genomic inventions,
President Clinton and Prime Minister Blair issued a joint statement on the human
genome. They said that all genes in the human body “should be made freely avail-
able to scientists everywhere,” implying the announcement of a new government
policy that genes could not be patented. The biotech industry promptly crashed, los-
ing more than $40 billion in market capitalization. The following day the White
House released another statement emphasizing that the Administration supported
the patenting of genes.

The moral of the story, Mr. Chairman, is to proceed cautiously and deliberately.
This is a good topic for an oversight hearing. But we must exercise great care about
fgilslﬁting in this area, lest we wreck an important industry and compromise public

ealth.

That concludes my statement, Mr. Chairman.

Mr. BERMAN. Thank you, Mr. Coble.

I am wondering whether the asset value of the companies went
back up by $2 billion on that next day when he said that because,
if it had, I can say anything now and correct it tomorrow.

Mr. COBLE. And I am not sure I can answer that. [Laughter.]

Mr. BERMAN. I now will introduce a very distinguished panel of
witnesses.

Lawrence Sung is Director of the Intellectual Property law pro-
gram at the University of Maryland School of Law. He is a partner
in the Washington, D.C., office of Dewey & LeBouef, where he spe-
cializes in biotechnology, medical device, and pharmaceutical pat-
ent litigation and counseling. Additionally, he serves as a consult-
ant to the National Human Genome Research Institute and as
Chair for Intellectual Property for the National Research Council.
Professor Sung earned a Ph.D. in microbiology from the U.S. De-
partment of Defense Uniformed Services University of the Health
Sciences and a J.D. from American University’s Washington Col-
lege of Law.

John Soderstrom is the Managing Director of the Office of Coop-
erative Research at Yale University, where he is responsible for
managing the university’s intellectual property portfolio, executing
commercialization strategies and developing spinoff ventures. His
posture has allowed him to participate in the formation of more
than 25 new start-up companies, many in the biotechnology sector.
Prior to joining Yale, Dr. Soderstrom was the director of program
development for Oak Ridge National Laboratory. Dr. Soderstrom is
also President-Elect of the Association of University Technology
Managers. Dr. Soderstrom received his Ph.D. from Northwestern
University.
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And I might point out we have had no less than the President
of Yale University testifying on patent issues several times in the
past few years.

Marc Grodman is founder of Bio-Reference Laboratories, the
largest clinical laboratory operating in the Northeast. In addition
to being a major regional laboratory, Bio-Reference Laboratories
also provides national services in informatics and genomics. Dr.
Grodman is also an Assistant Professor of clinical medicine at Co-
lumbia University’s College of Physicians and Surgeons. Dr.
Grodman received his B.A. from the University of Pennsylvania,
his M.D. from Columbia University, and attended Harvard Univer-
sity’s Kennedy School of Government.

Jeffrey Kushan is a Partner with Sidley & Austin, where he
serves as Practice Group Chair for the firm’s D.C. office. Mr.
Kushan focuses his practice on Hatch-Waxman patent litigation,
patent appeals and proceedings, patent portfolio reviews, and he
represents clients, including trade associations, on domestic and
international patent policy matters. He is testifying today on behalf
of the Biotechnology Industry Organization. Before entering private
practice, Mr. Kushan worked in Government as a patent examiner,
in various policy advisory positions at the USPTO, and as an IP
negotiator at the USTR. Mr. Kushan received his M.A. in chem-
istry from the University of North Carolina at Chapel Hill and his
J.D. from George Washington University.

Gentlemen, it is really an honor to have you all here today. Your
written statements will be made part of the record, in their en-
tirety. I would ask you, if you would be willing to, to summarize
your testimony in 5 minutes or less, and to stay within the time,
there is a timing light at the table. When 1 minute remains, the
light will switch from green to yellow, and then red when then 5
minutes are up.

We are glad to have you here.

Dr. Sung?

TESTIMONY OF LAWRENCE M. SUNG, J.D., Ph.D., LAW SCHOOL
PROFESSOR AND INTELLECTUAL PROPERTY LAW PROGRAM
DIRECTOR, UNIVERSITY OF MARYLAND, SCHOOL OF LAW,
BALTIMORE, MD

Mr. SUNG. My charge during our brief time is relatively modest.
I am not here to represent an organization, nor am I here to press
an agenda. Rather, I hope to help inform your deliberations on
gene patenting with insights about the nature of patent protections
for genomic inventions and also to describe some available options
that might assist in effectuating the particular balance between
patent exclusivity and public access you ultimately deem appro-
priate.

These may not be actual answers to the question of gene pat-
enting, but then, as you know, what law professors do best is to
answer a question by raising more questions.

This Subcommittee has had the benefit of hearings focusing on
the state of the patent system and on the possibility of patent re-
form legislation. I will not revisit these general principles of the
patent system, but instead address some of the distinctions of gene
patenting, three in particular.
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First, patenting genomic inventions is different because the un-
derlying technology is different. Metaphorically speaking, in the
physical sciences, if one dedicates her career to climbing the high-
est mountain, then on that day she can be confident that she has
seen all there is to see. By contrast in the biological sciences, once
you summit the highest mountain, only then do you see that there
are other mountains you have never seen before. The science in
this field is fluid, and this creates an inherent tension with the pat-
ent system which, like other systems of legal rights, depends upon
static definition. Gene patents defy this type of containment.

Second, genes are simply something that we have a sense should
be part of the public common. That the subject matter might fit
within the legal standards of what is patentable does not nec-
essarily change the fact that many are left feeling that something
is just not right about treating genetic information as property.

Third, the temporal distortion that exists between the time one
files a patent application and the time the courts adjudicate those
patent rights seems even greater when dealing with gene patents.
Sometimes decades separate these two events, and when courts
make pronouncements today about what was a fledgling technology
20 years ago, that does not sit well with a public that sees foremost
what is at stake today.

Now the state of gene patenting has seen significant evolution.
When technology developed to allow rapid gene sequencing to
occur, patent claims began being filed in hordes, what some called
the patent gold rush, but, like most gold rushes, virtually all of the
claims were speculative and the prospect of great wealth became
illusory.

The Patent Office wisely issued a moratorium on examination
until setting forth revised standards of utility in written descrip-
tion that could be applied more sensibly to patent claims to DNA
fragments known as expressed sequence tags or ESTs. This era
concluded with the 2005 Federal Circuit decision In re Fisher
which clarified that DNA fragments without some demonstrated
knowledge about its biological relevance were not patentable for
failure to teach a specific substantial and credible utility.

This case arguably alleviates much of the wild concern over what
many generically and inaccurately call gene patents. To be clear,
gene patents still exist, but they are claims for DNA for which we
have been taught both what it is and what it does, and this is
somewhat more acceptable than the EST patent claims that the
public first rallied against.

But the issue of gene patents and their effect on research and
public access to genetic testing remains. For those of the mind that
action is necessary, one option is the maintenance or the enhance-
ment of the rigor with which the Patent Office examines gene pat-
ent applications. The evolving jurisprudence generally in the pat-
ent law doctrines of anticipation, inherency, and obviousness, in-
cluding the Supreme Court’s decision in KSR v. Teleflex, combined
with the existing disclosure requirements of written description
and enablement suggest that fewer gene patents will pass muster.

In addition, the Supreme Court decision in Merck v. Integra will
likely lessen the ability of certain patents, including some gene pat-
ents to be enforced. The Supreme Court decision in eBay v.
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MercExchange also implicates the restraint on the grounds of pub-
lic interest in granting injunctive relief to gene patent plaintiffs
even where infringement has occurred.

The Government’s implementation of existing march-in rights for
federally funded technology covered by gene patents would be an-
other avenue to ensure public access.

For those that feel the status quo or the reinvigoration of these
standards fall short, new legislation might be considered and these
include three options. First is the creation of the heightened stand-
ard of inventorship that effectively precludes the mere elucidation
of a natural property, such as the DNA sequence or a biological
pathway. Second is compulsory licensing of gene patents or some
form of mandatory patent pooling of gene patents. And, third, is an
academic research use exemption from patent infringement.

In this last regard, my written submission for this hearing de-
tails a proposal of an elective right to use patented technology.

I appreciate your attention. In closing, I ask your indulgence to
be mindful that in the brief time here, I have necessarily oversim-
plified many aspects of a complex set of considerations. As I cau-
tion in my written statement, generalization is problematic with re-
gard to gene patents, and I hope you will seek further insights of
others on the important specifics.

Thank you.

[The prepared statement of Mr. Sung follows:]
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Irtreduction

Chairmar Barman, Ranking Membar Coble, and Mambaers of the Subcommities,
good afternoon, Thank you for this opportunity to appear before you to discuss the
possible implications of patent protection for genomic inventions. | testify here on my
own behalf, and my views are not necessarily those of any institution with which | am
associated. While the other witnesses to thiz hearing are providing particular
perspectives regarding the impact that gene patents might have on ressarch and
genetic testing, my testimony will focus on the nature of gene patents and the
cansiderations surmsunding the implementation of certain strategies, which have been
proposed 1o balance, in varying degrees, the interests of commercial exchusivity with
public access to genetic technalogy. To facilitate an understanding of the complexities
imwaboed, | would like 1o bagin with an averview of gene patents.

‘What Is A Genae Patant?

The term “gene patent” is not part of a nomenclature with a customary or
universally accepted meaning. | have heard the use of this term generically to refer to
patents as well as patent applications where all or just some of the claims pertain to
subject matter ranging from a full-length deoxyribonucleic acid [DNA) seqguence that
ancodes o complete protein to 8 DMA sequence that has whknown baalogic sgnificance.
Because the same term, “gene patent,” is often applied to very differant things
technically spaaking, the legal governance of this technalogy is at sea without soma
maasure of pracision in the communication of what is being addressed. indeed, a
caution that reverberates throughout my testimeny ks the prudence to remadn mindful
that lizati are problematic in this feld.

Compounding the uncertainty that the science might carry is the vagary of cur
patent system that allows applicants to define their inventions in their own words, even
where such definitions méight atherwise contravens the custamary meaning of such
words to others skilled in the art. Accordingly, what one reads in a patent describing a
“gene” may bear Mtk resemblance to what 8 maolecular geneticist would atherwise tell
vou @ “gane” 5 a5 a matter of scientific truth, One can begin 1o appreciate the inherent
difficudty in having confidence in @ race where the starting line itself i debatable,

Withaut further technical slaboration, allow ma for purpeses of gur brief time
together to refer to a "gene” as a fulk-length DNA sequence that encodes a complate
protein, and to any other DNA seguence with unknown or guestionable biclogic
significance as a “genomic fragment,” and in some cases, as an expressed sequence tag
{ESTs) or single nucleotide polymorphizms (SNP). Accordingly, when | refer to s "gene
patent,” | will mean a patent that claims at least a DNA sequence that encodes a
complete protein or a portion thereof. In this regard, traditional gene patents have been
around for a relatively long time wheneas patent applications claiming genomic
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fragments of unknawn or guesticnable beologic significance (such as E5Ts and 5NPs)
have bean the crux of more recent cantraversy,

Patenting DMA and Rising Concerns

Although DMA ks naturally occurring as the biologic blueprint for ving organisms,
our patent system recognizes the subject matter as patentable where the claims set
faorth in a patent application properly distinguish the imvention from the form of the
genomic DMA found naturally. Because our patent system does not differentiate
between the notians of invention snd discovery, the elucidation of subject matter found
i nature may nevertheless give rise 1o valid patent clairms that relate 1o the natural
prodiuct o process. OF course, beyond the qualification as statuteny subject matter
wndaer 35 US.C, § 101, 3 genomic inventicn must satisfy the remaining conditions far
patentability [utility, rovelty and nonobviousness] under 35 U.S.C §§ 101-103, and the
patant application must satisfy the disclosure mquirements under 35 U.S.C § 112, to
ohtain a patent, These standards help ensure that the public recebves a valuable benefit
from the disclosure of an Innovative technology in retwmn for a grant of tempaorary
exclusivity to the One int problem with making sense of the patent law
wis-d-vis genomic Imventions is the temporal distortion that cocurs between the time
patent claims are filed and the time the LS, Patent & Tradernark Office (PFTO) andfor
federal courts pass on the patentability or invalidity of those claims. Particularly with
genomic ivventions, a decade or more can separate these two svents.

Although faced routinely with rew technologies, our patent system has perhaps
with no other class of imventions been so significantly challenged in dogma. In particular,
a patent applicant must be able to teach the public about the inventicn by providing a
reasonably chear answer to two fundamental questions: *“What ks it?” and “What does it
dao? With regard to traditional gene patents, the response would include disclosure of
the full-length DNA sequence that encodes 8 complete protein in conjunction with
infarmation about the protein snd its patentisl beneficial uses. As & matter of scientific
resenrch, manths, if not years, of characterization efforts might be entailed.

In mgre recent times, The Human Genome Project embodied breakthrough
technology that made it possile for sclantists (o obtadn vast numbers of genamic
fragments by automated isolation and purification to facilitate chamical formula
descriptions [high throughpat polynucleatide sequencing) without lsarning arything
about their origin, fit or function, The rub was that such an abstract process of invention
hardly came with a complete answer to what the imvention was, much bess yielded any
insight as to what the invention did. The dilemma of knowledge without wisdom came
to the fore, and this change in the scientific paradigm relating to genomic discovery
created significant problems for our patent system.
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I the late 15505, numergus patent applications ware filed claiming thousands of
genomic fragmants with bare indications of what they were and aven fainter disclosures
of what they did. Maregver, these patent claims ware of broad encugh scope to capture
as an infringer ary user of a product derfved from genomic material that included a
patented DMA sequence. Such fears rekindied the public gutcry over gene patenting
generally and its potential chilling effect on research and development. But the Patent
Gold Rush was on. 5till, like most gold rushes, the drearms of riches from the ownership
of genomic data alone began to fade almost as quickly as they arose. The FTO
astablished an instant moratorium on the examination of EST and SNP claima.

Thi FTO struggled with attempts 1o reconcile the applicability of traditional,
generic principles of patent lew to this emerging technology. The FTO initially issued the
1999 Revised Interim Utdity Examénation Guidelines, anly to withdraw them in the face
of critical public comment. Tha relssee of the PTO prescriptions in this regard ultimately
cama in tha form of the 2001 Utility Examination Guidelines. The cperative framewark
for meeting the requirements of 35 US.C. § 101 now includes the mandate for a patent
applicant to articulate a specific, substantial and credible utility,

Sternming the Patenting of Genomic Fragments

In 2005, the U.5 Court of Appeals for the Federal Circult closed this chapter ina
long-awaited ending to the suspanseful story of whether gene patenting would include
claims to genomic fragmaents of unknown biolegic significance. In in re Fisher,' the
Federal Circuit explained that a claimed invention must have a specific and substantial
utility to satisfy 35 US.C. § 101, that an application must show that an imsention i
useful to the public as disclosed in its current form, not that it may prove useful at some
future date after further research, and that an asserted use must show that that claimed
invention has a significant and presently available benefit to the public. The Federal
Circuit specified that an asserted use must also show that a claimed invention can be
usied to provide a well-defined and particulas benafit 1o the public.

The Federal Cireult noted that as of the filing date of its patent application,
Fisher admitted that the urderlying geres had no known functions and that the claimed
E5Ts acted as no mone than ressarch intermediates that may help scientists to solate
tha particular underlying protein-encoding genes and conduct further experimentation
on those genas. Fisher compared the claimed ESTs to cortain other patentable research
toals, such as a microscope. The Federal Circuit explained, howewver, that althaugh both
a micrascope and one of the claimed E5Ts can be used to generate scientific data about
a sample having unknown properties, Fisher's analogy was flawed because a microscope
has the specific benefit of optically magnifying an object to immediately reveal its

' 421 F.3d 1355 (Fed. Cir. 2005).
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structure. One of the claimed E5Ts, by contrast, could anly be used to detect the
presence of geneth: material hawving the same structure as the EST itself,

The Federal Circuit further explained that the claimed ESTs were unable to
prowide any information about the overall structure let alone the function of the
underlying gene. To further the comparison, the Federal Circuit explained that while a
microscope can offer an immediate, real world benefit in a variety of applications, the
same cannot be said for the claimed ESTs, Fisher's asserted uses, therefore, did not
meet the standand for a “substantial™ wility wnder 35 US.C. § 101 According to the
Federal Circuit, Fisher's ssserted uses represented merely hypothetical possibilities,
objecthves which the claimed ESTs, or ary EST for that matter, could possibly schave,
but nene for which they have been used in the real world, The Federal Cireuit further
wxplained that Fisher's asserted uses were not uificiently “specific™ — that is, nothing
about Fisher's alleged uses set the five claimed ESTs apart from the mare than 32,000
E5Ts disclosed in the patent application or indeed from any EST derived fram any
oaganism.”

In addressing the patentability of the EST claims in Fisher, the Federal Clrcuit
reinforced the quid pro quo of a suitable primer on the claimed invention in exchange
for the patent grant. In the words of the LS. Supreme Court about the wtility
requirement, 4] patent i not & hunting license. It is not & reward for the search, but
comgpenzation far its successful canclusion "

Strictar Patent Standards

Since the Fizher decision, the concerns over the implications for gene patents has
largely returned %o a focus on patents claiming DNA sequences that encode a complete
profein or a portion thereof. In the meantime, the standards for patenting inventions
generally arguably have become stricter in light of the evolving jurisprudence in the
dactrines of imberent anticipation and obviousness.

To receive patent pratection, the imention must be novel, Le., not anticipated
by the prior art under 35 ULS.C, § 102 An invention is anticipated i a single prior art
referancs expressly or inherently discloses each and svery limitation of the claimed
irvwarticn " Thus, a prior art referance without sxpress reference 1o a cialm limisation
may nonethaless anticipate by inherency, Inharency is not necessarily coterminous

¥ Brenner v. Manson, 282 U5 519, 536 (1966).

* See Seripps Clinie & Aesearch Found. v, Genentech, inc,, 527 F.2d 1565 (Fed. Cir.
1981),

¥ Lee Titanium Metols Corp. v. Banner, 778 F.2d 775 (Fed, Cir. 1885]; In re
Oimeprasole Patent Litig., 483 F 3d 1354 (Fed. Cir, 2007); Abbest Labs. v. Boxter Pharm,
Prods,, Inc., 471 F.3d 1363 [Fed. Cir. 2006); bn re Crish, 383 F.3d 1253, 1258-50 (Fed. Cir,
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with knowladge of those of ordinary siall in the art. Artisans of ordinary skill may not
recognize the inherent characteristics o functioning of the prioe art,” Tha raw
realization alorw does not render that necessary peior art patentable,” This evalution of
the doctring of inherent anticipation may make it more difficult for applicants to obtain
gene patents, particularly those claiming only certain fragments of a gene, which is
otherwise disclosed in the prior art.

To recefve patent protection, an invention must also be noncbvious at the time
of the invention to one of ordinary skill in the relevant art under 35 U.5.C § 103, In KSR
Int'l Co. v. Teleflex Inc.,”, the Supreme Court rejected a rigid application of the Federal
Cireuft's approsch known s the teaching, suggestion, or motivation (TSM] test, under
which a patent tlaim i only proved obvicus if some mativation or fuggestion 1o
cambine the prior art teachings can be fowund in the prier art, the nature of the prablam,
or the knowledge of a person having ordinany skill in the ar,

The Court opined that irventions in mest, if not all, instances rely upan building
bocks long since uncovered, and claimed discoveries almost of necessity will be
combinations of what, in some sense, is already known. According to the Court, the
obviousness analysis cannot be confined by an overemphasis on the importance of
published articles and the explich content of issued patents. The Court noted that
Eranting patent protection 1o sdvances that would occur in the ordinany course withaut
raal inncvation retards progress and may, in the case of patents combining previously
known elerments, deprive price inventions of thair value or utility. The Court admonished
that whan there is a design need or market pressure to sobve a problem and there are a
finite number of identified, predictable solutions, a person of ordinary skill has good
reason to pursue the known options within his or her technical grasp. if this keads to the
anticipated sucoess, it is likely the product not of innovation but of ordinary skill and

2004 (holding asserted claims covering a gene's nucleotide sequence anticipated where
the gene, though not its particular sequence, was alresdy knawn to the ant]; inre
Cruciferous Sprouf Litig., 301 F.3d 1343, 13458-50 (Fed. Cir. 2002) [ruling that an
imventars recognition of substances that render broccoli and cauliflower particularly
healthy does not permit patent oo identifying broccoli seeds or preparing broccoli as a
Tood product],

* Spe Schering Corp. v. Genwva Pharms., 339 F.3d 1373, 1377 (Fed. Cir, 2003)
{rejecting the contention that inharent anticipation requires recognition in the prier art),

* Spe Bristol-Myers Squibh Co. v, Ben Vienue Labs,, Inc,, 246 F.3d 1368, 1376 (Fed,
Cir, 2001) [explaining that newly discovered results of known processes are not
patentable because those results are Inherent in the known processes); Verdegoal Bros.,
Inc, v. inion W & Co. of Col,, 814 F.2d 628, 633 (Fed. Cir, 1987) [holding that the
recognition of a new aspect of a known process is not a patentable irvention of a novel
process).

127 5. Cv. 1727 [2007).
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cammon sense, Thiz relaxation of the cbwviousness standard may also make it maore
difficult for applicants to obtain gene patents, panticularly thase claiming a novel
combination or other use of known genes and fcr gene fragments.

Az a separate matter, a relnvigoration of the inventorship standards might serve
to decrease the issuance of gene patents. The patent law jurisprudence uniformly
recognizes the elements of conception and reduction to practice in defining irvention.
Baut the typical analysis is confined to guestioning when these acts might have octcurred
for purposes of determining who is an inventor or wha invented first. Little
consideration is apparent on whether certain purported scts of invention actually meet
these well accepted standards and otherwise constitute inventive acts.

One proposal might b to recast an irventhe act as a goveming threshold for
patent protection, particularly as applied to gencma: imentions, This standard does not
incorporate the traditiconal conssderations, such as novelty or nonobyviousness, in
assessing patent eligibility. Rather, Mo the requiremant of originality in copyright law,
‘this metric considers whether the claimed invention legitimately "cwes its origin® to the
named imventor, or for that matter, to anyone. This normathe propaosition contemplates
a minimal showing of inventive activity embodied in the conception of an imvention in
arder to qualify for patentability. But to the extent that the conception of the invention
cannat fairly be ascribed to an individual, i.e., the named inventor or anather, the
claimad invention would be deamed to have resulted from a non-inventive act, and
thus, be inaligible for patent protection,

Facilitating Enhanced Public Access to Patented Technology

Various mechanizms exist to facilitate public acoess to patented technology
generally. 45 applied particularky to gene patents, such mechanisms balance, in varying
degrees, the interests of commencial exclusivity with public access to patented genetic
technalogy.

Injynctive Relief Rextraing. While cur patent sysiem does nat provide for
compulsary ieensing per e, the denial of injunctive reliaf on the balance of the equithes
andfor the public imterest factors of the traditional four-factor tests for determining
whathaer to grant a prafiminary cr permanent injunction essentially amounts 1o a de
facto abdlity of the infringer to continue to use the patented nvention, albeit subject to
a reasonable royalty. The decision in efay inc. v, MercExchange, LLC," where the
Supreme Court vitlated the Federal Circist presumptive grant of permanent injunctive
refief to a prevalling patentee plaintiff in favor of the reliance on the traditional four-
factor test, sustains the possibility of this approach to allow greater public access to
patented genetic technalogy.

1265, Cr. 1837 (2006},
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Patant Pools. For a bistechnology company, there is arguably no greater asset
than a proprietary position on genetic data that might becomae the platfcrm for the
developmant of commercially significant biological products, Besides its straightforward
function as a direct template for such biclogics, genomic data also has enormous
potential as a basic research tool with many possible applications. The technical leap
from knowledge of mere DNA seq e 1o such o eam applications, howewer,
while perhaps grounded in accepted scientific methods, is certainly not trivial.
Accordingly, the dependency of the bistechnology industry on patent exclusivity
refmaing robust. Matching this are the continuing concerns over patent thickets and
other obstacles to secess and development.

As the biotechnology industry has matured, the embrace of cooperative market-
based technalogy transfer strategies similar to those relied upan in other technalogy
sectors is parhaps within reach. In 1993, | suggested that the interplay batween
historical experiences and future prospects in biotechnology made patent pocling
arrangements a ripe consideration for the industry, and that the patent landscape
should not be allowed to preclude the realization of financial rewards associsted with
the complex research efforts of bictechnology companies to understand and to harness
the biclogical pracesses involved.”

At Its core, biotechnology is the exploftation of nature's design, standing on the
shoulders of the blological ternplates of DNA and ribonucleic acid (RNA). For
béotechnology, genetic information represents an “industry standard” analogous to
those described above in the electronics and telecommundcations areas. Accordingly,
the landscape of increasing patent protection to this genetic material favors the
woluntary entry of blotechnology industry membsers into patent pocling arrangements.,

Indeed, the wast amount of genatic information, and its significance as a
fundamental research tool even absent functional knowledge, can give rise to an almost
everwhelming number of patents, the true value of which may be unascertainable

" Lawrence M. Sung et al, Greater Predictability May Result in Patent Fools As
the Federal Circult Refines Scope of Bietech Cloims, Use of Collective Rights Becomes
Likely, Nat'l LL (Jum, 22, 1998], cited in USPTO White Paper, Potent Pools: A Solution to
the Froblem of Access in Blotechnology Potents? (Dec. 5, 2000). In 2002, | testified,
during part of the Joint U5 Departmant of Justice and Federal Trade Commission
hearings cn Compatition and Intellectual Property Law and Policy in the Knowledge-
Based Economy, that ghven the dynamics of blotechnology research and development,
the reliance by the industry on cooperative market-based technology transfer strategies
through patent poals or other coflective rights organizations may be inevitable,
Lawrence M. Sung, Patert Pools and Cross-Licensing: When Do They Promote or Harm

Campetition? (Apr. 17, 2002).
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without the cooperative efforts of other companies. tn any event, the overall
transactianal costs associated with risk assessmants based upen this relatiely
uninformed valuation of patent rights may alone cutweigh any perceived benefit to the
maintenance of an isolationist business strategy.

The establishment of a biotechnology patent pool will depend on the
canvergence of several factors. The first involves the determination of the patents
necessary to undertake a particular research effort. Once the patent pool members set
out research goals and define the technalogical aspects required to sccamplith those
gowls, an independent licensing agent o patent poal sdministrater can assess which
patents would be essential 10 achieve a freedom 1o operate in this regard. This
assasgmant should invelve the technical and legal expartise of qualified bictechnalogy
patent attarneys,

A blotechnology patent poal can thus have a more horizontal scope relating
beoadhy within a discipling, for example, encompassing genetic information likelky
associated with a particular biclogical function, Alternatively, a biotechnology patent
pool can reflect a more vertical integration of scientific methods across various
disciplines, for example, providing freedom to operate from genetic screening and lead
identification to drug discovery. The determination of the appropriate scope of
technology governed by the patent pool further allows the administrator to decide
whather an invitatien to patent pool membarship should be extended to cartain
nanmamibers owning essantial patents,

During the patent pool's sxistence, a responsibility of the admindstrator will also
b the strict regulation of the composition of the portfolio, which will likely change
through the addition of newly issued, essential patents and the deletion of expired,
nanessential, irvalid or unenforceabls patents. The administrator can further attend to
the solicitation and engagement of nonmember licensees, the collection and
distribution of reyalty income, and the enforcement and termination af licenses.

The fundarmental features of & patent peal include the integration of
complementary technalogies, the reduction of transaction costs, the clearance of
blacking patent positions and the avaidance of costly Infringemant Rigation. its
wffactiveness springs principally from a amang the participants that individual
patant rights will be made available to other members on fair, reasonable and
nondiscriminatory terms. In any event, the ability to cbtain a straightforeard, reliable
freedom to operate in an otherwise complex arena of intellectual property will be a
dominant appeal of a biotechnology patent pool for prospective participants and
nonmember licensees alike, The interest in the possibility of biotechnology patent pools
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as machantims to balance the interests of commencial extlusheity with public access 1o
patanted genatic technalogy has resurgad in recent years, ™

Marchein Rights. Under 35 US.C. § 203 [codifying a portion of the Bayh-Dole
Act), the federal government retains “march-in rights” for government funded
inwentions owned by small businesses or nonprofit organizations. In situations of
nonexploitation of the invention or public health threat, the funding agency may
request the patentes or exclusiee licensee to grant an appropriate license to anather. If
the request is refused, the funding agency may grant its own license, without restriction,
including a license grant to & direct competitor. While the federal gavernment
historically has never exercised such rights, this entitlement has arguably greater
implications for government funded genomic inventions, presumably because of the
heightened relevance of the subject matter to potential public health and baoterrorizm
CONCAINE,

Clinical Trial Exernption. At present, the only statutary exernption to patent
infringement liability exists with 35 U.S.C_ § I71(e}1), which is Bmited to activity
reasonably refated to the preparation and submission of an application for federal
regulatory approval. Such activity may indlude experimentation and other data
gathering. In this regard, § 271{e]{1] can be fairly characterized as an experimental or
research use defense applicable only in the specific context of regulatory compliance.

‘While § 271[e){1) mxempts from infringemant such activity by the generic drug
manufacturer that would otherwise infrings § 271(a), so long as that activity i
reasonably related to the FOA application, § 171(e](2) provides a cause of action for
infringement based wpon the filing of an application to the Food and Drug
Administration [FDW) for et approval of a generic drug. The statutory scheme thus
balances the interests of a patented, brand-name drug manufacturer in enforcing its
patent rights and the interests of the public in the availability of & competitively priced
generic version of the drug a3 scon as possible. Given the infringement exemation
under § 270(eM 1}, § 271{eM2) essentially authorizes a declaratory judgment suit by &
patentes againdt A prospective infringer,

I Merck KGaA v. integea Lifesciences [, Led " the Supreme Court held that 35
WS.C, § 3T1(e){1] extends to all uses of patented inventions that ane reasanably refated

" e, .9, Board on Scance, Technology, and Econamic Policy, Riasikg T
BrnrriTs OF GINOAMIC AND PROTIOMIC RESTARCH: INTILLECTLAL PROPIETY RIGHTS, INKOWATION AND
Pupst HEautH [Nat'l Academies Press 2006] [“Recommandation 11: NiH should

dartake a study of p lal university, povernment, and industry arrangemaents far
the poaling and cross-ficensing of genomic and proteomic patents, as well as research
toals."}.

' 545 U.5. 193 (2005).
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to the development and submission of any information under the Federal Food, Drug,
and Cosmratic Act (FOCA], including preclinical studies of patented compaunds that ane
appropriate for submission 1o the FOA in the regulatery process, The Court clarified that
the statute did not exclude certain information from the axemption on the basis of the
phase of research in which it was developed or the particular submission in which it
could be included. O remand,” the Federal Circuit further noted that the criterion of
whether the experimental investigation of a patented compound is reasonably related
to the development of information for submission to the FDA [z established at the time
of the experiment, and does not depend on the success of Tailure of the
experimentation or sctusl submission of the experimental results, The Federal Circuit
thus stated that studies of compounds that are not ultimately proposed for clinical trials
are within the § 271(e){1) FOA Exemgtion, when there was a reasonable basis for
identifying the compownds as werking through a particular biclogical precess to produce
a particular physiological effect, The Federal Circult reasoned that the § 271(el{1) safe
harbor did not depend on a distincticn batwaeen discovery and reutine reseanch, but on
whather the threshold biological property and physiclegical effect had already been
recognized as to the candidate drug.

Furthermore, the Supreme Court and Federal Circuit declined to address the
patential implications for the rulings on the subject of research tools. Where a research
toal has application only in the context of clinical trials, it becomes guestionable how
patent rights to such a research tool might be enforceable. But for other ressarch tools,
the Merck dectsian might have little baaring.

Research Lise Examption, Following the 2002 Federal Circuit decision in Modey v,
Duke University,"” the ressarch community has been on notice that the patent laws
apply to basic research activities, whether or not performed at universities or non-profit
institutions, as they relate to infringement. Of course, the Federal Circuit has yet to
abolish the common law exempticn to patent infringerment lability.”* However, its
decision in Madey leaves grave doubt that the comman law exemption to patent
infringement liability can act a3 & safe harbor for any scademic research effort in this
day ared age. The relevant factors for such a determination arguably discount the nature

" 496 F.3d 1334 (Fed. Gir, 2007),

1" 307 F.3d 1351 (Fed. Cir. 2002).

* Ser Whittemore v, Cutter, 28 F. Cas. 1120, 1121 [C.C.D, Mass. 1813} (No,
17,500} {"[1jt could nevar have baen the intention of the legislature to punish a man,
who constructed such a maching merety for philesophical experiments, or for the
purpose of ascertaining the sufficiency of the machine to produce its described
affects.”); Poppenhusen v. Folke19 F. Cas. 1048, 1049 [C.C.5.D.N.Y. 1861) (No, 11,279)
{*[A]n experiment with a patented article for the sole purpose of gratifying a
philosophical taste, or curicsity, or for mere amuzement, is not an infringement of the
rights of the patentes.”],
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of the defendant [whather academic, non-profit or not-fer-prafit in status] as well a3 the
Intent bahind the conduct (non-pecuniany or non-commarncial) a5 long as the act
samehow can be related to o legitimate business purpese. Maorsover, sven whare the
waparimantal work can be shown to ocour outside the umbeella of a ressarch institution
or gther enterprise, the profection of the commaon law exemption to patent
infringemaent liability likely will not extend to activity other than hobbyist tinkering or
testing of a patented invention for verification and reproducibility.

The theoretical constructs behind § 271{el{1] and other legislation, extant or
proposed, 10 exermnpt certain sctivities from patent infringement liability all flow from
specific policy condiderations beyend the diverse objectives that are offset in a delicate
imarplay to premate the progress of the useful arts. The divergence, therefone, that
rests with 3 propeosal te establish 8 unkersal statutony research use exemption, without
ragard 1o technology, industry or regulatery concerns, is the need 1o reassess the very
naturs of the patent system,

The literature is rich with sxcellent considerations of this topsc. Indeed,
commentators, like Professors fanice Mueller, Katherine Strandburg, and Rochelle
Dreyfuss, have set forth sound rationales for a research use exemption, whereas others
like Professor Richard Epstein have advocated that compulsory licensing, experimental
use defenses, condemnation proceedings, and such, which assertedly reflect ad hoe
interventions, defy the reality that the extant system warks acceptably,

Priar, more broad-based, approaches included aspects of compulsory licensing,
In this vein, for example, Professor Mueller's proposed a standard reach-through royalty
of 25% of pre-tax profits. Professor Strandburg further proposed a two-tiered
camgulsory licensing scheme for reseanch tool patents. In this regard, research tool
patents would be entitled to three to five years of default exclusiity, after which
campulsary licensing could apply. This approach, according to Professor Strandburg,
would encourage early commercializtation and voluntary lcensing. Such an outcome
seernd likely, particularly if voluntany lieensing during the exclushity pericd prescribes
same benchmark far the rayalty rate applied during the compulsary licensing pericd.
Professar Dreyluss raised detailed insights into a balancing of the benefits and harms
batwean patenies and basic researchers in her proposal for special labikty rubes
attached to reseanch uses of patented technology, Ore suggestion was a statutory
amendmant to sxempt basic research from patent infringemant remedies, similar to 35
US.C, § 287(ch 2} for certain uses of patented surgical and medical methods, Professor
Dreyfuss alternatively [and more favorably) advocated a waiver registry that enabled
basic researchers to gain access to a patented technology by executing a written waiver
that publicly dedicated any subject matter dizcovered or imvented through the use of
the patented technology, The dedication to the public under the Dreyfuss proposal
would take the form of novelty-defeating publication, statutory invention registration
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undar 35 US.C § 157, or the Kke. In this model, the research use of the patented
technology subject to walver could eccur withouwt authorizaticn or compansation.

‘While such elegant solutions have been proposed, it appears that little support
for any ane proposal has manifested, Despite a clear mandate for change, advocates
such as the National Academies have yet to articulate a position beyond recognizing a
need for further study. While once regarded by many as a significant adjunct to
sweeping reform of the U 5. patent system, no present legishative proposal embodies a
reseanch ute sxemption provition.

Ina modes proposal o refocus the dialogue, | have luggested a legislathe
propesal to amend the ULS. patent lows to establish a bagic research right to use
patented technologies. The proposal draws from the present and proposed statutory
framawork goveming prior user rights against patent infringemant that may be found
with 35 U.5.C § 273, and the proposed amandmants te that statute. The draft
legislation would balance the interests of academic research freedom with patent
wuclusivity. While the proposal would hold the academic research community more
accountable for their conduct, it would immunize academic researchers and their
institutions from patent infringement liability and damages, and mone importantly,
would establish a right to wse patented technology for basic research unfettered by
thieat of injunction. The draft legislation would accomiplish this by precluding claims
against academdc researchers and their institutions for patent infringemant, where such
individuals and entities provide actual natice to the patent owner of the cpen and
natorious use of the patented technology for basic research uses that become
dedicated to the public, but by allowing claims against commercial antities that
knowingly provide funding or materials, which facilitate the otherwise infringing activity.
In so doing, the proposed statute would foster the increased awareness and respect of
patent rights by the academic research commanity while alleviating the apprehension of
patent infringement suit, by penalizing only commercial sctivity done under the guise of
scademnic ressarch,

35 US.C. § 274 Defense to infringement based on election of basic research right
o use,
{a) DEFINITIONS. = For purposes of this section =
{1} the term “basic reseanch use”™ means use of a device or method in the United
States parformed by a nonprofit ressarch labaratory, or nonprofit entity such asa
wniversity, research conter, or hospital, a use for which the public is the intended
beneficlary, except that the use —
{A]} may be asserted as a defense under this section anly for continued use by
and in the labaratory or nonprofit entity; and
{8) may not be asserted as a defense with respect to any subsequent
commercialization or use outside such laboratory or nongrofit entity.
{b) DEFEMSE TO INFRINGEMENT. -
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{1} IN GENERAL, = It shall be a dafense to an action for infringement under
sectian 371 of this title with respect 1o any subject matter that would otherwise infringe
cne of more claims in the patant being asserted against a person, if such person had,
acting In good faith, provided actual notice to the patent owner of the wse of the
patented device or method no later than six months after such use has commenced.

{2} LIMITATIONS AND QUALIFICATIONS OF DEFEMSE. — The defensze to
infringement under this section is subject to the following:

{A) ROTICE CONTENT. — The actual notice must include a reseanch plan that sets
farth the use of the patented device or method; information regarding the identity of all
persans engaged in the research plan and their affiliations, the nature and amownt of
Tunds used 1o support the activities perlarmed under the research plan, and the identity
of the funding sources.

8) NOT A GENERAL LICENSE, = The defense asserted by a persan under this
section is not a generad license wndaer all claims of the patent at issue, but extends only
to the specific subject matter claimed in the patert with respect to which the persan
can assert 3 defense undaer this chapter, except that the defenss shall also extend to
wariations in the quantity or volume of use of the claimed subject matter, and to
improvemnents in the claimed subject matter that do not infringe additional specifically
claimed subject matter of the patent.

{3) BURDEN OF PROOF. — A person asterting the defense under this section shall
have the burden of establishing the defenss by clear and convincing evidence.

(4} PERSONAL DEFENSE. - The defense under this section may be asserted anly
by the persen who performad the acts necessary to establish the defense and, sxcept
for any transfar to the patent owner, the right to assert the defense shall not be
licensed or assigned or transferred to another person except as an ancillary and
subordinate part of a good faith assignment or transfer for other reasons of the entire
research program to which the defense relates.

|5} UNSUCCESSFUL ASSERTION OF DEFEMSE. - If the defense under this section is
pleaded by a persan wha is found to infringe the patent and who subsequently fails to
demonstrate a reasonable basis for asserting the defense, the court shall find the case
exceptional for the purpose of pwarding attorney fees under section 285 of this title.

Canclusion

To the axtent the balance batween the interests of commarcial exclusivity with public
acoess to genethc technology is desmed suboptimal, and the logislature seaks to remady
the situation by statutory change, several machanisms exist that may be adapted inan
attempt to achleve such a purpose. However, the potential for unintended
consequences in any change to the patent laws, which might have disparate impact
upon various technologies and industries, strongly suggests that such action should be
approached with careful deliberation. Thank you.



24

Mr. BERMAN. Thank you very much, Dr. Sung.
Mr. Soderstrom?

TESTIMONY OF E. JONATHAN SODERSTROM, MANAGING DI-
RECTOR, OFFICE OF COOPERATIVE RESEARCH, YALE UNI-
VERSITY, NEW HAVEN, CT

Mr. SODERSTROM. Thank you, Mr. Chairman, for the invitation
to be here today.

As you indicated in your opening statement, some scholars have
argued that patents and their enforcement may impose significant
costs upon noncommercial biomedical research by creating an anti-
commons or a patent thicket that may make the acquisition of li-
censes and other rights too burdensome to permit the pursuit of
these otherwise scientifically and socially worthwhile research.
These concerns have grown since the Madey v. Duke decision that
affirmed the affirmation of any research exemption shielding uni-
versities from patent infringement liability.

Without diminishing the importance of these potential concerns,
it should be pointed out that the evidence offered to support these
contentions is primarily anecdotal, and I need not remind you that
the plural of anecdote is not data. Although a few isolated incidents
have received significant attention, there is little systematic evi-
dence that widespread assertion of patent rights on genes has been
significantly hampered biomedical research.

Two recent surveys, as you pointed out, offer little empirical
basis for claims that restricted access to intellectual property is
currently impeding academic biomedical research. The authors, in
fact, further note that patents are not typically used to restrict ac-
cess to knowledge and tangible materials that biomedical scientists
require.

The surveys further show that firms generally do not threaten
infringement litigation against academic research institutions, a de
factor research exemption, if you will, in part because such aca-
demic use may improve their invention or because they wish to
maintain good will and ensure access to future academic inventions
and 1211150 because the damages, as we all know, are likely to be very
small.

These studies also confirm that university technology managers
take a very nuanced approach to patenting and licensing seeking
only enough intellectual property protection to facilitate the com-
mercial development of an invention. Decisions to patent and strat-
egies for commercializing the inventions depend on a determination
of the level of protection necessary to induce an interested company
into investing in the further development, testing, manufacturing,
marketing, sales of a product embodying the technology.

But these results should not be surprising. The practice of uni-
versity technology transfer managers reflect the salutary effects of
the guidance that the National Institutes of Health has issued on
patenting of research tools and genomic inventions as well as the
formation of professional norms and standards of behavior encour-
aged by groups, such as the one that I help lead, the Association
of University Technology Managers.

Universities share certain core values, and we seek to maintain
to the fullest extent possible in all technology transfer agreements.
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Chief among these values are the protection of academic freedom
and the open pursuit of scientific inquiry. We seek balance between
the business needs of our licensing partners and the shared value
of our respective academic institutions.

Recently, a group of university research officers, licensing direc-
tors, and a representative from the Association of American Med-
ical Colleges recognized the need to clearly articulate a set of prin-
ciples that strike such an appropriate public policy balance.

The participating universities released a white paper in the pub-
lic interest, nine points to consider in licensing university tech-
nology. These considerations were put forth in an aspirational or
self-correcting sense to encourage the profession to set a high
standard by creatively stretching the boundaries of conventional
and licensing practices and ensuring that licensing activities are in
the public interest for society’s benefits.

The nine points included: one, universities should reserve the
right to practice licensed inventions and to allow other nonprofit
and governmental organizations to do so; two, exclusive licenses
should be structured in a manner that encourage technology devel-
opment and use as broadly and as quickly as possible; three, that
we should strive to minimize the licensing of “future improve-
ments”; four, that universities should anticipate and help manage
technology transfer-related conflicts of interest; five, ensure broad
access to research tools; six, enforcement action should be carefully
considered; seven, we should be mindful of export regulations;
eight, we should be mindful of the implications of working with
patent aggregators; and, nine, we should consider including provi-
sions that address unmet needs, such as those of neglected patient
populations or geographic areas, giving particular attention to im-
proved therapeutics, diagnostics and agricultural technologies for
the developing world.

Many of these points were already being practiced. In fact, the
nine points have been endorsed by a growing number of academic
institutions and professional organizations around the world. We
applaud these participating universities’ efforts to articulate these
important principles and urge their adoption and application by the
wider community of universities.

In the end, we hope to foster thoughtful approaches and creative
solutions to complex problems that may arise when universities li-
cense technologies in the public interest and for society’s benefit.
We believe that patent policy, as well as practice, should be guided
by the goal of promoting innovation and, in turn, improvements in
human welfare.

That view drove Yale’s interest in helping to draft the nine
points guidelines, which recommended that universities endeavor
to make genomic inventions that will serve primarily as research
tools as broadly available as possible.

Yale has long taken a balanced approach to patenting, taking
into account the nature of the invention, its relevance to research,
and the extent to which patent protection would be necessary to
give a commercial partner adequate incentive to develop the prod-
uct completely. We have taken a similar approach to licensing, es-
pecially by insisting on the right to make the invention available
to researchers at Yale and other academic institutions.
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We do not think that gene patents are having a significant nega-
tive impact on academic research. There have been thoughtful
analyses of problems that could arise, but the most comprehensive
studies of this issue concluded that the patents are not slowing the
pace of research.

Yale and other research universities have a major stake in en-
suring access to research tools. We also recognize that cir-
cumstances may change as the field of genomics and proteomics
continue to advance, and I am confident that the scientific commu-
nity, working with the National Institutes of Health, the Associa-
tion of Technology Managers, the Association of American Medical
Colleges and others, will continue to monitor whether gene patents
are interfering significantly with research.

My colleagues and I are grateful for the Subcommittee’s interest
in this topic.

Thank you.

[The prepared statement of Mr. Soderstrom follows:]

PREPARED STATEMENT OF E. JONATHAN SODERSTROM

Mr. Chairman, thank you for the opportunity to testify before your Subcommittee
on the topic of whether gene patents are helping or hurting research in the life
sciences.

My name is Jon Soderstrom. I am the Managing Director of the Office of Coopera-
tive Research (OCR) at Yale University. The Office of Cooperative Research is the
intellectual property management and licensing organization for Yale University. I
also serve as the President-Elect for the Association of University Technology Man-
agers known as AUTM. AUTM is a nonprofit organization created to function as a
professional and educational society for academic technology transfer professionals
involved with the management of intellectual property. AUTM was founded in 1974
as the Society of University Patent Administrators. That group laid the foundation
for the association that exists today with more than 3,000 members strong rep-
resenting over 1,500 institutions and companies across the globe.

SOURCES OF CONCERN

Scholars have recently argued that patents may impose significant costs upon
noncommercial biomedical research. Heller and Eisenberg! suggest that the pat-
enting of a broad range of the inputs that researchers need to do their work may
give rise to an “anti-commons” or “patent thicket” that may make the acquisition
of licenses and other rights too burdensome to permit the pursuit of what should
otherwise be scientifically and socially worthwhile research. Merges and Nelson 2
and Scotchmer3 highlight the related possibility that, in some fields of technology,
the assertion of patents on only one or two key upstream, foundational discoveries
may significantly restrict follow-on research. A further concern is that the prospect
of realizing financial gain from upstream research may make researchers reluctant
to share information or research materials with one another, thereby impeding the
realization of research efficiencies and complementarities. Similarly, researchers
may be trading away rights to conduct future research or to freely disseminate their
discoveries in exchange for current access to research inputs or financial support.*
Finally, prospective financial gains from the exploitation of intellectual property
may induce researchers to choose research projects on the basis of commercial po-
tential rather than scientific merit.

Another aspect of the debate about whether intellectual property fosters or
hinders biomedical research relates to the ‘research tools,” which are the ideas, data,

1Heller, M.A. and Eisenberg, R. S. 1998. “Can Patents Deter Innovation? The Anti-Commons
in Biomedical Research.” Science, Vol. 280. No. 5364, pp. 698-701

2Merges, R. P. and R. R. Nelson. 1990. “On the Complex Economics of Patent Scope. “Colum-
bia Law Review 90:839-916

3Scotchmer, S. 1991. “Standing on the Shoulders of Giants: Cumulative Research and the Pat-
ent Law.” Journal of Economic Perspectives 5:29-41.

4Cohen, W. M., R. Florida, and R. Goe. 1994. “University-Industry Research Centers in the
United States.”; Thursby, Jerry G. and Marie C. Thursby. 2003. “University Licensing and the
Bayh-Dole Act.” Science 301:1052.
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materials or methods used to conduct research. Many such materials and methods
are disclosed or claimed in DNA patents. Among DNA patents, there is particular
concern about the subset of gene patents and their relevance to research tools be-
cause genes are not only inputs to developing genetic tests and therapeutic proteins,
and thus directly relevant to medically important products and services, but also are
crucially important tools for ongoing research. Concern over the impact of patenting
and licensing on biomedical research has grown since the Court of Appeals for the
Federal Circuit’'s 2002 Madey v. Duke decision, which visibly affirmed the absence
of any research exemption shielding universities from patent infringement liability.
Patent claims based on DNA sequences can be infringed by research activities that
entail making or using the claimed sequence, not just by selling products or serv-
ices.

Without diminishing the importance of these potential concerns, it should be
pointed out that the evidence offered to support these contentions is primarily anec-
dotal. Although these isolated instances have received significant attention, there is
no evidence that widespread assertion of patent rights on genes has significantly
hampered biomedical research. Contrary to these prevailing beliefs, findings from a
recent survey of 414 biomedical researchers in universities, government, and non-
profit institutions offers little empirical basis for claims that restricted access to in-
tellectual property is currently impeding academic biomedical research.> The au-
thors noted that, although common, patents in this field are not typically used to
restrict access to the knowledge and tangible materials that biomedical scientists re-
quire.

The authors cite a number of reasons, including the fact that firms generally do
not threaten infringement litigation against academic research institutions (a de
facto research exemption), in part because such academic use may improve their in-
vention, because they wish to maintain good will and to ensure access to future aca-
demic inventions, and also because the damages are likely to be very small. Accord-
ing to the authors:

“Our research thus suggests that ‘law on the books’ need not be the same as
‘law in action’ if the law on the books contravenes a community’s norms and
interests.”

These findings are consistent with another recent major survey of 19 of the 30
US universities with the largest number of DNA patents. Their results showed that
the licensing of DNA patents at US academic institutions has not led to the decline
in academic cooperation and technology transfer that many observers have feared.®
In fact, based on responses, the study demonstrated that in most cases the licensing
behavior of universities allows for collaboration and sharing of DNA-based inven-
tions among academic institutions.

The study investigated the patenting and licensing behavior for four main types
of DNA-based inventions:

e DNA sequences that encode therapeutic proteins

e DNA sequences that are phenotypic markers only

o DNA sequences comprising genes encoding drug targets

o DNA discoveries or inventions representing research tools

The authors discovered that most universities base their decisions to patent and
strategies for commercializing the invention on a determination of the level of pro-
tection necessary to induce an interested company into investing in the further de-
velopment, testing, manufacture, marketing and sales of a product embodying the
technology. Thus, in the case of a fully sequenced gene that encodes a therapeutic
protein, where the utility and the development risks are both generally acknowl-
edged to be high, survey respondents generally agreed that they would patent and
license such inventions exclusively. However, in the case where the gene encoded
is simply a target for drug discovery, few would consider even patenting such a dis-
covery since researchers would be free to screen their compound libraries against
the target while the patent application was pending and to use any resulting infor-
mation without fear on infringement. In addition, it has become commonplace for
universities, when licensing their inventions, to reserve the right for their own fac-
ulty, as well as researchers at other non-profit entities, to use the patented inven-
tion. The study confirmed that university technology managers take a nuanced ap-

5Walsh, J. P. Cho, C. Cohen, W. M. 2005. “View from the Bench: Patents and Material Trans-
fers.” Science 309: 2002—2003.

6 Pressman, L. Burgess, R. Cook-Deegan, R. M. McCormack, S. J. Nami-Wolk, I. Soucy, M.
& Walters, L. 2006. “The Licensing of DNA Patents by US Academic Institutions: An Empirical
Survey.” Nature Biotechnology 24: 31-39.
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proach to patenting and licensing, seeking only enough intellectual property protec-
tion to facilitate the commercial development of the invention.

This market sensitivity is also reflected in data on patent trends. The number of
DNA patents has shown a fairly dramatic and steady decline since their peak in
2001 (from about 4,500 to around 2,700 in 2005). Patent prosecution, maintenance
and management costs that are typically between $20,000 and $30,000 per patent
militate against patenting inventions that are unlikely to recover those costs and
encourage considerable selectivity in which inventions are patented. As Pressman
et al. point out, “these practices are designed pragmatically to accommodate both
economic goals, such as revenue generation and new company formation, and social
goals, such as ensuring utilization and availability of federally funded inventions.”

ESTABLISHING LICENSING PRINCIPLES TO PROMOTE ACCESS

These results are not surprising to persons currently involved in technology li-
censing activities as practiced at major research universities. To some extent the
practices of university technology transfer managers reflect the salutary effects of
guidance that the National Institutes of Health has issued on patenting of research
tools and genomic inventions as well as the formation of professional norms and
standards of behavior encouraged by groups such as the Association of University
Technology Managers. Universities share certain core values that can and should
be maintained to the fullest extent possible in all technology transfer agreements,
chief among these are the protection of academic freedom and open pursuit of sci-
entific inquiry. When crafting agreements with industry, a balance must be struck
between the business needs of our licensing partners to generate returns on their
investments and the shared values of our respective academic institutions.

Recognizing the need to clearly articulate a set of technology licensing principles
that strikes the appropriate balance, a group of university research officers, licens-
ing directors and a representative from the Association of American Medical Col-
leges met in July 2006 to brainstorm about critical societal, policy, legislative and
other issues in university technology transfer.” Our aim was and is to encourage our
colleagues in the academic technology transfer profession to analyze each licensing
opportunity individually, but with certain core principles in mind.

The participating universities released a white paper, “In the Public Interest:
Nine Points to Consider in Licensing University Technology.”® The paper seeks to
capture the shared perspectives of the participating university research officers and
licensing directors on policy issues related to university technology transfer, in par-
ticular, with respect to ensuring that licensing activities are “in the public interest
and for society’s benefit.” These considerations are put forth in an aspirational, rath-
er than proscriptive, sense to encourage others in the profession to set a higher
standard by stretching the boundaries of conventional licensing practices and shar-
fing with the greater technology transfer community the insights that they gain in

oing so.

The nine points identified in the white paper (see Appendix for the full elabo-
ration of each point) included:

Point 1: Universities should reserve the right to practice licensed in-
ventions and to allow other non-profit and governmental orga-
nizations to do so

Point 2: Exclusive licenses should be structured in a manner that en-
courages technology development and use

Point 3: Strive to minimize the licensing of “future improvements”

Point 4: Universities should anticipate and help to manage technology
transfer related conflicts of interest

Point Ensure broad access to research tools

5:
Point 6: Enforcement action should be carefully considered
Point 7: Be mindful of export regulations
Point 8: Be mindful of the implications of working with patent aggre-
gators

7The participating universities included: California Institute of Technology, Cornell Univer-
sity, Harvard University, Massachusetts Institute of Technology, Stanford University, Univer-
sity of California, University of Illinois, Chicago, University of Illinois, Urbana-Champaign, Uni-
versity of Washington, Wisconsin Alumni Research Foundation, Yale University and Association
of American Medical Colleges (AAMC).

8“In the Public Interest: Nine Points to Consider in University Licensing,” March 6, 2007.
http: | |www.autm.org [aboutTT [ Points to Consider.pdf
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Point 9: Consider including provisions that address unmet needs, such
as those of neglected patient populations or geographic areas,
giving particular attention to improved therapeutics,
diagnostics and agricultural technologies for the developing
world

IN CONCLUSION

As technology transfer professionals, we recognize that many of these points are
already being practiced. In fact, these points have been endorsed by a growing num-
ber of institutions and professional organizations around the world. We applaud the
participating institutions’ efforts to articulate these important principles and urge
their adoption and application by the wider community of universities. As often is
the case, guidance as to implementation of practices that will advance the mission
of university technology transfer lags behind our collective awareness of both the
needs that exist and our role in fostering an environment in which such needs can
be met effectively. Given recent criticism from some sectors that question the mo-
tives and methods underlying university technology commercialization activities,
however, it is especially important that the principles used to support our decision-
making be recognized as serving the best interest of the public not just of individual
universities. Beyond the simple economics of any agreement, it is our hope that our
colleagues will give serious consideration to these additional points before finalizing
the terms and conditions of any technology transfer agreement. In the end, we hope
to foster thoughtful approaches and encourage creative solutions to complex prob-
lems that may arise when universities license technologies in the public interest and
for society’s benefit.

We believe that patent policy, as well as practice, should be guided by the goal
of promoting innovation and, in turn, improvements in human welfare. That view
drove Yale’s interest in helping to draft the “Nine Points” guidelines, which rec-
ommend that universities refrain from patenting genomic inventions that will serve
primarily as research tools. Yale has long taken a balanced approach to patenting,
taking into account the nature of the invention, its relevance to research, and the
extent to which patent protection would be necessary to give a commercial partner
adequate incentive to develop the product completely. We have taken a similar ap-
proach to licensing, especially by insisting upon the right to make the invention
available to researchers at Yale and other academic institutions.

We do not think that gene patents are having a significant negative impact on
academic research. There have been thoughtful analyses of problems that could
arise, and there have been anecdotal reports and two comprehensive studies of this
issue, cited earlier in my testimony, that concluded that patents are not slowing the
pace of research for several reasons. Universities take a nuanced approach to pat-
enting and they are increasingly making specific provision for research uses of in-
ventions in licenses. There is evidence that a “de facto research exemption” exists
because companies rarely prosecute academic investigators for research uses that
may be infringing.

Yale and other universities have a major stake in ensuring that access to research
tools is not compromised (the “Nine Points” document is evidence of that); we also
recognize that circumstances may change as the fields of genomics and proteomics
continue to advance. I am confident that the scientific community, working with the
National Institutes of Health, the Association of University Technology Managers,
the Association of American Medical Colleges and others, we will continue to mon-
itor whether gene patents are interfering significantly with research. My colleagues
and I are grateful for the Subcommittee’s interest in this topic.

—— APPENDIX—

In the Public Interest:
Nine Points to Consider in Licensing University Technology

Point 1

Universities should reserve the right to practice licensed inventions and to
allow other non-profit and governmental organizations to do so

In the spirit of preserving the ability of all universities to perform research, en-
suring that researchers are able to publish the results of their research in disserta-
tions and peer-reviewed journals and that other scholars are able to verify published
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results without concern for patents, universities should consider reserving rights in
all fields of use, even if the invention is licensed exclusively to a commercial entity,
for themselves and other non-profit and governmental organizations:

e to practice inventions and to use associated information and data for research
and educational purposes, including research sponsored by commercial enti-
ties; and

e to transfer tangible research materials (e.g., biological materials and chemical
compounds) and intangible materials (e.g., computer software, databases and
know-how) to others in the non-profit and governmental sectors.

Clear articulation of the scope of reserved rights is critical.

Point 2

Exclusive licenses should be structured in a manner that encourages
technology development and use

When significant investment of time and resources in a technology are needed in
order to achieve its broad implementation, an exclusive license often is necessary
and appropriate. However, it is important that technology transfer offices be aware
of the potential impact that the exclusive license might have on further research,
unanticipated uses, future commercialization efforts and markets. Universities need
to be mindful of the impact of granting overly broad exclusive rights and should
strlive to grant just those rights necessary to encourage development of the tech-
nology.

Special consideration should be given to the impact of an exclusive license on uses
of a technology that may not be appreciated at the time of initial licensing. A license
grant that encompasses all fields of use for the life of the licensed patent(s) may
have negative consequences if the subject technology is found to have unanticipated
utility. This possibility is particularly troublesome if the licensee is not able or will-
ing to develop the technology in fields outside of its core business. Universities are
encouraged to use approaches that balance a licensee’s legitimate commercial needs
against the university’s goal (based on its educational and charitable mission and
the public interest) of ensuring broad practical application of the fruits of its re-
search programs.

In situations where an exclusive license is warranted, it is important that licens-
ees commit to diligently develop the technology to protect against a licensee that
is unable or unwilling to move an innovation forward. In long-term exclusive li-
censes, diligent development should be well-defined and regularly monitored during
the exclusive term of the agreement and should promote the development and broad
dissemination of the licensed technology. Ideally, objective, time-limited performance
milestones are set, with termination or non-exclusivity (subject to limited, but rea-
sonable, cure provisions) as the penalty for breach of the diligence obligation.

Another means of ensuring diligent development, often used in conjunction with
milestones, is to require exclusive licensees to grant sublicenses to third parties to
address unmet market or public health needs (“mandatory sublicensing”) and/or to
diligently commercialize new applications of the licensed rights. Such a requirement
could also be implemented through a reserved right of the licensor to grant direct
licenses within the scope of the exclusive grant to third parties based on unmet
need. In such situations, it is important to ensure that the parties have a common
understanding of what constitutes a new application or unmet need for the purpose
of implementing such a provision.

Absent the need for a significant investment—such as to optimize a technology
for wide use—broad, non-exclusive licensing of tools such as genomic and proteomic
inventions can help maximize the benefits derived from those technologies, in part
by removing obstacles to further innovation. Unlike most research tools or manufac-
turing methods, diagnostic tests often must go through the regulatory approval proc-
ess, and so may warrant exclusive licensing when the costs of test development, ap-
proval or diffusion require substantial investment of capital. Nevertheless, licensing
of diagnostic tests based on broadly applicable genomics or proteomics methods
should strive to preserve sufficient flexibility to permit testing for multiple indica-
tions (i.e., not an exclusive licensee’s single disease of interest) perhaps through
multiple field-restricted or non-exclusive licenses. Exclusive licensing of a single
gene for a diagnostic may be counterproductive in a multi-gene pathology where
only a panel of genes can yield an adequate diagnosis, unless the licensee has access
to the other genes of the panel. Such licenses can also be limited in other ways. For
example, a university might license a genomics method exclusively for a company
to optimize and sell licensed products for diagnostic use. The drafting of the exclu-
sive grant could make it clear that the license is exclusive for the sale, but not use,
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of such products; in doing so, the university ensures that it is free to license non-
exclusively to others the right (or may simply not assert its rights) to use the pat-
ented technology, which they may do either using products purchased from the ex-
clusive licensee or those that they make in-house for their own use.

In general, when no alternative testing strategy is available for a given indication,
consideration should be given to means of ensuring reasonable access for patients
and shielding individual healthcare providers from the risk of suit for patent in-
fringement. As with any medical technology, licenses should not hinder clinical re-
search, professional education and training, use by public health authorities, inde-
pendent validation of test results or quality verification and/or control.

Point 3
Strive to minimize the licensing of “future improvements”

Although licensees often seek guaranteed access to future improvements on li-
censed inventions, the obligation of such future inventions may effectively enslave
a faculty member’s research program to the company, thereby exerting a chilling ef-
fect on their ability to receive corporate and other research funding and to engage
in productive collaborations with scientists employed by companies other than the
licensee—perhaps even to collaborate with other academic scientists. In particular,
if such future rights reach to inventions made elsewhere in the university, research-
ers who did not benefit from the licensing of the original invention may have their
opportunities restricted as well, and may be disadvantaged economically relative to
the original inventors if the licensing office has pre-committed their inventions to
a licensee.

For these reasons, exclusive licensees should not automatically receive rights to
“improvement” or “follow-on” inventions. Instead, as a matter of course, licensed
rights should be limited to existing patent applications and patents, and only to
those claims in any continuing patent applications that are (1) fully supported by
information in an identified, existing patent application or patent and (i1) entitled
to the priority date of that application or patent.

In the rare case where a licensee is granted rights to improvement patents, it is
critical to limit the scope of the grant so that it does not impact uninvolved re-
searchers and does not extend indefinitely into the future. It is important to further
restrict the grant of improvements to inventions that are owned and controlled by
the licensor institution—i.e., (i) not made by the inventor at another institution,
should they move on or (ii) co-owned with, or controlled by, another party. One re-
finement to this strategy would be to limit the license to inventions that are domi-
nated by the original licensed patents, as these could not be meaningfully licensed
to a third party, at least within the first licensee’s exclusive field. As was discussed
earlier, appropriate field restrictions enable the licensing not only of the background
technology, but also of improvements, to third parties for use outside the initial li-
censee’s core business. In all cases, a license to improvements should be subject to
appropriate diligent development requirements.

It should be recognized, however, that not all “improvements” have commercial
potential (for example, they may not confer sufficient additional benefit over the ex-
isting technology to merit the expense of the development of new or modified prod-
ucts), in which case a licensee might not wish to develop them. In general, it may
be best simply not to patent such improvements.

Point 4

Universities should anticipate and help to manage technology transfer
related conflicts of interest

Technology transfer offices should be particularly conscious and sensitive about
their roles in the identification, review and management of conflicts of interest, both
at the investigator and institutional levels. Licensing to a start-up founded by fac-
ulty, student or other university inventors raises the potential for conflicts of inter-
est; these conflicts should be properly reviewed and managed by academic and ad-
ministrative officers and committees outside of the technology transfer office. A
technology licensing professional ideally works in an open and collegial manner with
those directly responsible for oversight of conflicts of interest so as to ensure that
potential conflicts arising from licensing arrangements are reviewed and managed
in a way that reflects well on their university and its community. Ideally, the uni-
versity has an administrative channel and reporting point whereby potential con-
flicts can be non-punitively reported and discussed, and through which consistent
decisions are made in a timely manner.
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Point 5
Ensure broad access to research tools

Consistent with the NIH Guidelines on Research Tools, principles set forth by
various charitable foundations that sponsor academic research programs and by the
mission of the typical university to advance scientific research, universities are ex-
pected to make research tools as broadly available as possible. Such an approach
is in keeping with the policies of numerous peer-reviewed scientific journals, on
which the scientific enterprise depends as much as it does on the receipt of funding:
in order to publish research results, scientists must agree to make unique resources
(e.g., novel antibodies, cell lines, animal models, chemical compounds) available to
others for verification of their published data and conclusions.

Through a blend of field-exclusive and non-exclusive licenses, research tools may
be licensed appropriately, depending on the resources needed to develop each par-
ticular invention, the licensee’s needs and the public good. As suggested with re-
spect to genomics and proteomics method patents in Point 2 above, a university
might license a research reagent, kit or device exclusively to a company to optimize
and sell licensed products and services for research, diagnostic or other end uses.
The drafting of such an exclusive grant should make clear that the license is exclu-
sive for the sale, but not use, of such products and services; in doing so, the univer-
sity ensures that it is free to license non-exclusively to others the right to use the
patented technology, which they may do either using products purchased from the
exclusive licensee or those that they make in-house for their own use.

Point 6
Enforcement action should be carefully considered

In considering enforcement of their intellectual property, it is important that uni-
versities be mindful of their primary mission to use patents to promote technology
development for the benefit of society. All efforts should be made to reach a resolu-
tion that benefits both sides and promotes the continuing expansion and adoption
of new technologies. Litigation is seldom the preferred option for resolving disputes.

However, after serious consideration, if a university still decides to initiate an in-
fringement lawsuit, it should be with a clear, mission-oriented rationale for doing
so—one that can be clearly articulated both to its internal constituencies and to the
public. Ideally, the university’s decision to litigate is based on factors that closely
track the reasons for which universities obtain and license patents in the first place,
as set out elsewhere in this paper. Examples might include:

o Contractual or ethical obligation to protect the rights of existing licensees to
enjoy the benefits conferred by their licenses; and

e Blatant disregard on the part of the infringer for the university’s legitimate
rights in availing itself of patent protection, as evidenced by refusal on the
part of the infringer to negotiate with or otherwise entertain a reasonable
offer of license terms.

Under all circumstances, it reflects poorly on universities to be involved in “nui-
sance suits.” Exclusive licensees should be encouraged to approach patent enforce-
ment in a manner that is consistent with the philosophy described in this Point 6.

Point 7
Be mindful of export regulations

University technology transfer offices should have a heightened sensitivity about
export laws and regulations and how these bodies of law could affect university li-
censing practices. Licensing “proprietary information” or “confidential information”
can affect the “fundamental research exclusion” (enunciated by the various export
regulations) enjoyed by most university research, so the use of appropriate language
is particularly important. Diligence in ensuring that technology license transactions
comply with federal export control laws helps to safeguard the continued ability of
technology transfer offices to serve the public interest.

Point 8
Be mindful of the implications of working with patent aggregators

As is true of patents generally, the majority of university-owned patents are unli-
censed. With increasing frequency, university technology transfer offices are ap-
proached by parties who wish to acquire rights in such ‘overstock’ in order to com-
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mercialize it through further licenses. These patent aggregators typically work
undcilerl' one of two models: the ‘added value’ model and the so-called ‘patent troll’
model.

Under the added value model, the primary licensee assembles a portfolio of pat-
ents related to a particular technology. In doing so, they are able to offer secondary
licensees a complete package that affords them freedom to operate under patents
perhaps obtained from multiple sources. As universities do not normally have the
resources to identify and in-license relevant patents of importance, they cannot offer
others all of the rights that may control practice (and, consequently, commercializa-
tion) of university inventions. By consolidating rights in patents that cover
foundational technologies and later improvements, patent aggregators serve an im-
portant translational function in the successful development of new technologies and
so exert a positive force toward commercialization. For example, aggregation of pat-
ents by venture capital groups regularly results in the establishment of corporate
entities that focus on the development of new technologies, including those that
arise from university research programs. To ensure that the potential benefits of
patent aggregation actually are realized, however, license agreements, both primary
and secondary, should contain terms (for example, time-limited diligence require-
ments) that are consistent with the university’s overarching goal of delivering useful
products to the public.

In contrast to patent aggregators who add value through technology-appropriate
bundling of intellectual property rights, there are also aggregators (the ‘patent
trolls’) who acquire rights that cut broadly across one or more technological fields
with no real intention of commercializing the technologies. In the extreme case, this
kind of aggregator approaches companies with a large bundle of patent rights with
the expectation that they license the entire package on the theory that any company
that operates in the relevant field(s) must be infringing at least one of the hundreds,
or even thousands, of included patents. Daunted by the prospect of committing the
human and financial resources needed to perform due diligence sufficient to estab-
lish their freedom to operate under each of the bundled patents, many companies
in this situation will conclude that they must pay for a license that they may not
need. Unlike the original patent owner, who has created the technology and so is
reasonably entitled to some economic benefit in recognition for its innovative con-
tribution, the commercial licensee who advances the technology prior to sub-
licensing, or the added value aggregator who helps overcome legal barriers to prod-
uct development, the kind of aggregator described in this paragraph typically ex-
tracts payments in the absence of any enhancement to the licensed technology.®
Without delving more deeply into the very real issues of patent misuse and bad-
faith dealing by such aggregators, suffice it to say that universities would better
serve the public interest by ensuring appropriate use of their technology by requir-
ing their licensees to operate under a business model that encourages commer-
cialization and does not rely primarily on threats of infringement litigation to gen-
erate revenue.

Point 9

Consider including provisions that address unmet needs, such as those of
neglected patient populations or geographic areas, giving particular at-
tention to improved therapeutics, diagnostics and agricultural tech-
nologies for the developing world

Universities have a social compact with society. As educational and research insti-
tutions, it is our responsibility to generate and transmit knowledge, both to our stu-
dents and the wider society. We have a specific and central role in helping to ad-
vance knowledge in many fields and to manage the deployment of resulting innova-
tions for the public benefit. In no field is the importance of doing so clearer than
it is in medicine.

Around the world millions of people are suffering and dying from preventable or
curable diseases. The failure to prevent or treat disease has many causes. We have
a responsibility to try to alleviate it, including finding a way to share the fruits of

9 A somewhat related issue is that of technology ‘flipping’, wherein a non-aggregator licensee
of a university patent engages in sublicensing without having first advanced the technology,
thereby increasing product development costs, potentially jeopardizing eventual product release
and availability. This problem can be addressed most effectively by building positive incentives
into the license agreement for the licensee to advance the licensed technology itself—e.g., design
instrumentation, perform hit-to-lead optimization, file an IND. Such an incentive might be to
decrease the percentage of sublicense revenues due to the university as the licensee meets spe-
cific milestones.
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what we learn globally, at sustainable and affordable prices, for the benefit of the
world’s poor. There is an increased awareness that responsible licensing includes
consideration of the needs of people in developing countries and members of other
underserved populations.

The details involved in any agreement provisions attempting to address this issue
are complex and will require expert planning and careful negotiation. The applica-
tion will vary in different contexts. The principle, however, is simple. Universities
should strive to construct licensing arrangements in ways that ensure that these
underprivileged populations have low- or no-cost access to adequate quantities of
these medical innovations.

We recognize that licensing initiatives cannot solve the problem by themselves.
Licensing techniques alone, without significant added funding, can, at most, en-
hance access to medicines for which there is demand in wealthier countries. Dis-
eases that afflict only the global poor have long suffered from lack of investment
in research and development: the prospects of profit do not exist to draw commercial
development, and public funding for diseases suffered by those who live far away
from nations that can afford it is difficult to obtain and sustain. Through thoughtful
management and licensing of intellectual property, however, drugs, therapies, and
agricultural technologies developed at universities can at least help to alleviate suf-
fering from disease or hunger in historically marginalized population groups.

Mr. BERMAN. Dr. Grodman?

TESTIMONY OF MARC GRODMAN, CHAIR OF THE BOARD AND
CEO, BIO-REFERENCE LABORATORIES, ELMWOOD PARK, NJ

Dr. GRODMAN. Mr. Chairman, Members of the Subcommittee, I
want to thank you for the opportunity to testify on a critical issue
of public health.

My name is Marc Grodman. I am a physician as well as founder
and CEO of Bio-Reference Laboratories, a publicly traded company.
We are the largest independent regional clinical laboratory in the
Northeast, employing over 1,700 people with revenues this year
that will exceed $250 million. In 2006, Bio-Reference Laboratories
purchased Gene Dx, a laboratory in Gaithersburg, Maryland, that
does primarily genetic testing. This is an important business oppor-
tunity.

Unfortunately, the ability of Gene Dx to offer potentially life-
saving genetic tests have been severely restricted. Gene patent
holders have granted exclusive licenses for the testing of genetic
disorders, keeping competitors of Gene Dx out, and we think hav-
ing an adverse effect on the public.

I am not here today to attack the patenting of genes. What I am
here to say is that using gene patents for the exclusive licensing
of genetic tests for conditions, such as cancer, neurological disease,
certain kinds of heart disease, among others, should be severely re-
stricted, if not barred.

A laboratory with an exclusive testing license does not have to
compete. It results in substantive quality of the testing as well as
excessive pricing, making the test unaffordable to many. It also sti-
fles research innovation. Competition, on the other hand, is the
most effective tool we have to address the needs of public health.
Let me describe three examples that will explain what I mean.

The first example concerns one of our society’s most dangerous
killers, breast cancer, and the related breast cancer genes BRCA-
1 and BRCA-2. The patent holder has granted an exclusive license
to one company to do the diagnostic testing for these genes. Not
surprisingly, over the course of time, quality issues arose.
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Dr. Chung, from Columbia University, who has submitted testi-
mony along with my testimony, cites in her testimony that for
about 10 years the tests of breast cancer genes was not as com-
prehensive as it might have been, given that there were a number
of subsequent mutations that were not found. Competition would
never allow this situation to go on, and, in fact, this information
is confirmed in the peer-reviewed article, which is also cited in Dr.
Chung’s testimony.

The second example involves long QT genes that can cause sud-
den death from heart arrhythmias. These genes were patented and
an exclusive license was granted to a single laboratory. For 2 years,
the exclusive licensed laboratory went into bankruptcy and no
other laboratory could test for this gene.

During this hiatus, Abigail, a 10-year-old child with long QT syn-
drome, died.

It is not just one or two genes. Each of the genes may mean a
different medicine may work. So you really have to do it and do it
well, and in that period of time, this girl never had access to the
test.

Dr. Chung also describes persistent problems with a test per-
formed by this exclusive laboratory, including long delays in get-
ting results, in determinant findings, high costs, and just the basic
lack of improvement by making the test better.

We can make a better test, but under the existing system, we
cannot.

The third example is raised by testimony that I submitted from
Dr. Kathy Matthews, a child neurologist and pediatrician at the
University of Iowa. Dr. Matthews describes serious quality issues
that she has encountered with the exclusive licensing of laboratory
tests for certain neurological disorders.

It is somewhat amazing that as time goes on and we learn more
about the association of different medical conditions and genetic
patterns that she is now at a point to where she is referring less.

These scenarios illustrate another problem, that the laboratory
with the exclusive license has no incentive to conduct further re-
search, and other laboratories, including academic laboratories, are
prevented by the patent holder from doing research as well in
many cases.

I believe that competition in diagnostic testing is critical to pro-
tecting the public health and, fortunately, is a remedy aside from
legislative reform, and that is the Bayh-Dole Act of 1980. This is
the act that allows universities to get paid patents on genes even
though Federal funds help pay the research. The act, however, rec-
ognizes that the patent monopoly obtained through taxpayer fund-
ing could be misused.

It specifies specifically a remedy. When the public’s health or
safety needs are not being reasonably satisfied by the patent holder
or its exclusive licensee, the Federal funding agency has the power
to march in and provide licenses to other interested parties. Thus,
under existing Bayh-Dole legislation, when there are legitimate
health and quality complaints about genetic laboratory tests of an
exclusive licensee, the NIH may give licenses to other laboratories
willing and able to do the tests.
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Opening up the licensing process to more than one diagnostic
testing laboratory will have a desirable benefit of improvement
quality, more research, lower price, and creating a competitive
framework at a higher standard by which even the exclusive licens-
ees have to be able to attain.

As a laboratory, we are not seeking any windfall. Under Bayh-
Dole, any laboratory given a license through the march-in provi-
sions can and should be charged a reasonable royalty to use the
patent.

Even though the NIH has refused to march in in three instances
in which it was asked to do so, those cases involved drugs and not
gene diagnostic testing and involved issues of price, not efficacy.
Therefore, Congress must compel the NIH to enforce the margin
provisions of the Bayh-Dole Act.

In conclusion, if we or any company can be able to provide a fast-
er, better, more thorough result, more complete, more efficient tests
to the public, the ability to go in and obtain this on a nonexclusive
license and then sweep the market will be in the public health’s ad-
vantage.

Thank you very much.

[The prepared statement of Dr. Grodman follows:]
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PREPARED STATEMENT OF MARC GRODMAN

Statement of Dr. Marc Grodman,
CEO of Bio-Reference Laboratories, Inc.

The House Judiciary Subcommittee on Courts, the Internet and Intellectual Property in
Connection with its hearing on "Stifling or Stimulating - The Role of Gene Patents in Research
and Genetic Testing"

October 30, 2007

Mr, Chairman, members of the subcommittee, I want to thank you for the opportunity of
testifying on a critical issue public health. I also want to congratulate the subcommittee for its
leadership in scheduling this hearing on the important topic of the impact of gene patenting n
genetic testing.

My name is Marc Grodman. I am the founder and CEO of Bio-Reference Laboratories
(BRLI), a publicly traded company with headquarters in Elmwood Park, New Jersey that is the
largest independent regional clinical laboratory in the Northeast, as well as providing national
service in certain specialized areas. For almost 25 I have also been an attending physician on the
medical wards of Columbia University’s College of Physicians and Surgeons' New York-
Presbyterian Hospital.

BRLI is a full service clinical laboratory. This means that we analyze blood, urine and
tissue samples for a whole host of conditions, including diabetes, HIV/AIDS and hepatitis, to
name a few. We have specialty capabilities in the areas of oncology and genetics. We employ
almost 1700 individuals and serve physicians across the country who send us the samples to test.
Over the past twenty years, BRLI has grown substantially. This year its revenues will total more
than a quarter of a billion dollars, up from a two hundred thousand dollars in 1987.

A few years ago, 1 was making rounds with the interns when a patient was presented
whose heart muscle was defective. She had a condition known as hypertrophic cardiomyopathy.
A significant number of people with this condition are susceptible to sudden death syndrome. I
asked the medical student to tell me the options for treating this patient and discovered for the
tirst time that we could diagnose the condition by using a genetic test. In the past, our ability to
make an exact diagnosis was limited; using data from an EKG and evaluating the shape of the
heart using an echocardiogram, we hoped to have clues to the severity of the condition. But, as [
learned at that time, with proper genetic testing, a much more accurate diagnosis could be made
and the risk of sudden death could be properly evaluated and even reduced. That impressed me.

At the outset, I want to make it clear that that I am not here to attack the entire U.S.
patent system, or even the patenting of genes or gene sequences per se. I am also not here to
challenge the rights of universities under the Bayh-Dole Act of 1980 ("Bayh-Dole") to profit
from the commercialization of their discoveries. While historically, patents, which confer legal
monopolies of limited duration, have benefited society in numerous ways, such as by increasing
innovation, in the case of genetic diagnostic testing that is patent protected and exclusively
licensed the public health has been adversely affected. What | am saying is that the exclusive
licensing of genetic associations, meaning of specific gene sequences or mutations in relation to
certain clinical conditions, should be barred.

I would like to focus my remarks on two points: (1) explaining how the grant of exclusive
patent licenses for conducting genetic diagnostic tests runs contrary to the public health; and (2)
proposing a practical and simple remedy for this problem, which involves the Bayh-Dole Act of
1980.
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[ became personally familiar with the issues when in 2006, BRLI purchased GeneDx, a
wonderful laboratory, not far from here in Gaithersburg, Maryland, that does DNA sequencing,
analyzing each base pair of the chromosomes, to diagnosis rare genetic disorders. In addition to
diagnosing genetic disease outright, GeneDx has the ability to test for human genes that are
associated with certain diseases or that make a person highly susceptible to a certain disease. My
company was excited by the opportunity to participate in the forefront of modern medicine and
at the same time take advantage of an important business opportunity.

Unfortunately, however, the ability of GeneDx to offer these genetic tests has been
severely restricted by gene patent holders or their exclusive licensees, such that GeneDx, as well
as other clinical laboratories, may not provide tests without the threat of being sued for infringing
gene-related patent.

How has this problem arisen?

The patent holder of a gene patent, usually a university where the original research was
conducted, controls the commercial use of the gene. This means that a laboratory cannot analyze
the gene for mutations in order to diagnose the presence of a disease or condition, such as breast
cancer or muscular dystrophy, without permission of the patent holder. In cases where the
university grants licenses to multiple laboratories to conduct the diagnostic tests, the public
interest and technological advancement are generally promoted through the competitive process.

Indeed many institutions, including the National Institutes of Health (NIH), major
universities, and the Association of University Technology Managers (AUTM) believe that the
best practice is to limit strictly the grant of exclusive licenses to extraordinary circumstances.

More particularly, the NIH recommended policy is to restrict the licensing of genomic
inventions to non-exclusive approaches "whenever possible." A non-exclusive licensing
approach "whenever possible" favors and facilitates making broad enabling technologies and
research uses of inventions widely available and accessible to the scientific community. See,
"Best Practices for the Licensing of Genomic Inventions: Final Notice” (70 Fed. Reg. 18413,
18415, April 11, 2005), at http://www.ott.nih.gov/pdfs/70FR18413.pdf (last visited October 23,
2007).

Similarly, AUTM recently came out with their recommendation of a consensus
recommendation by about a dozen major U.S. research universities entitled "In the Public
Interest: Nine Points to Consider in Licensing University Technology.” This policy, published on
March 6, 2007 addresses the need for commercial arrangements to be cognizant of the public

good. http://www.autm.net/ninepoints _endorsement.cfim, last visited Qctober 26, 2007.

I have to confess to a strong underlying belief—competition in diagnostic testing is
critical to protection the public health. Right now, except when blocked by exclusive licenses,
clinical laboratories compete. We compete on service—getting back the results in a timely
manner and in a way that contains clinically useful information to the physician and perhaps the
patient. We compete on quality—we have to get the right result; if we do not, then we will suffer
the consequences — the loss of business. We compete on price--we know if we are more efficient
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we can get more business. We need to compete fully and across the board on technology. We
need, for example, to be able see if there is one area of the human genome that has been
associated with one condition or disease might have new or further meaning when combined
with another area of the human genome. This robust competition protects the public. When a
gene is the exclusive province of a single laboratory because of an exclusive licensing
agreement, that laboratory does not have to compete on any of these factors. The absence of
competition leads to substandard quality of tests, inadequate marketing of or information about
tests, as well as to excessive pricing, making the tests unaffordable and unavailable to thousands
of individuals.

Let me give you several examples of the problems my laboratory has encountered in
trying to do its business. In one case, shortly after we acquired GeneDx, one of our customers, a
geneticist, asked for a diagnosis for a rare skin disorder. While we were in the process of
sequencing the gene in order to make a diagnosis, we received a letter from another laboratory
claiming that within the sequence we were analyzing was another sequence associated with
hearing loss. We were told that this hearing loss area was patent protected and that we could not
proceed further without infringing the patent. The laboratory would not accept a fee or royalty
from us to conduct the genetic test, but said that the patient would have to submit DNA to them
for testing; they would just re-do our existing work at full cost to the patient to confirm what we
had already done.

We have experienced another notable example of the problem involving genes associated
with Long QT Syndrome. Long QT Syndrome is a disorder of the heart's electrical system that
is characterized by irregular heart thythms and risk of sudden death. The discovery of these
genes was partially funded by the NIH. Numerous U.S. patents were obtained on the genes and
the patent holder (the University of Utah) granted an exclusive license to one laboratory to
develop and offer the diagnostic test for the genes.

We have consulted with Dr. Wendy Chung, a highly respected physician and research
scientist at Columbia University's New York-Presbyterian Hospital, who has informed us that
there have been serious quality problems which continue, generally unresolved, in connection
with the LQT Syndrome tests. A key problem relates to inaccurate or incomplete testing. Thus,
tests done by the exclusively licensed clinical laboratory failed to detect mutations that were
found in the same patients Dr. Chung’s research laboratory. One such case involved a five year
old child who was at very high risk of sudden cardiac death. An incorrect test could have had
fatal consequences for the child. An incorrect diagnosis in the child would also have left over 20
other mutation carriers in her family at risk for sudden cardiac death. A system that allows only
one laboratory to conduct a genetic test creates other problems as well. Dr. Chung has also
informed us that the turn around time for the test is lengthy, and can take as long as six to eight
weeks. Finally, the price of the test to the public is currently $5,400 even though a competitive
laboratory could offer the test for about a quarter of the price. I am submitting as Appendix A to
the subcommitiee a written statement by Dr. Chung that describes in greater detail the problems
with the Long QT syndrome test.

The University of Utah awarded an exclusive license to DNA Sciences for genetic testing
in several genes associated with LQT. However, DNA Sciences never developed a genetic test

739526v1



40

for this disorder. Meanwhile, GeneDx did develop testing and made it available to the public.
DNA Sciences sued GeneDx for infringement, and would not issue GeneDx a sub-license to
offer testing. DNASciences was sold to another company. GeneDx contacted the new company
and requested a license. The new company refused. GeneDx asked simply to be allowed to offer
the test only so long as the new company was getting their test ready, so that there would be
testing available to the patients and their families in the interim. The new company refused. The
new company was then purchased by yet another company. Thus there was a full 2-year period
during which genetic testing was not available for this disorder which kills children and young
adults. [ am aware of at least one patient, Abigail, who during this time developed an arrythmia.
If testing were available, the cause of Abigail's arrythmia would have been diagnosed and the
correct therapy been instituted. However, Abigail died suddenly at age 10 from her undiagnosed
LQT syndrome.

In sum, we have tried, with no success, to sublicense the Long QT genes from the
laboratory with the exclusive patent rights so that we could offer the test to the public. Iam
convinced that if we had the rights to perform this test, we could do a better job and do it less
expensively so that the test would be more widely available.

This problem extends to many other genetic diseases aside from LQT genes. One well-
publicized example of this problem has to do with BRCA1/BRCA2, the genes whose mutation
results in a predisposition to breast cancer, ovarian cancer and even prostate cancer. These genes
were also discovered with the help of funding from the National Institutes of Health. There are
multiple patents in this portfolio, including many owned or co-owned by the University of Utah.
The University of Utah has granted an exclusive license to its owned or co-owned patents to one
company to develop, use and commercialize the diagnostic tests for BRCA1 and BRCA2.

To begin with, there were several problems with the BRCAl and BRCA2 tests,
according to information we have received from Dr. Chung , which is contained in her statement
to the subcommittee. For example, for many years, the testing procedures did not include
genomic deletions and rearrangements. As a result, there were a number of mutations that were
not detected by the test offered until 2006, meaning that the tests were not as comprehensive as
they could have been if other companies and researchers had been permitted to create a better
test. Furthermore, the laboratory’s insistence on testing blood only has restricted the test
unnecessarily in instances in which there is no blood but only other genetic material. The cost of
the test, which is still high--approximately $3,000-- poses a problem for people who are
uninsured or live in states in which Medicaid does not reimburse the cost.

In addition to BRCA1 and 2 and Long QT Syndrome genes, many providers have
discontinued or have been prevented from providing genetic testing for other diseases. I am
submitting as Appendix B to the subcommittee a statement provided to me by Dr. Katherine
Matthews, a neurological pediatrician at the University of lowa, describing the serious problems
she has encountered previously with the exclusive licensing of gene patents in the area of
neurological disorders. Many of these problems are similar to those described by Dr. Chung in
her statement.

It is my strong belief that the exclusive licensing of genetic diagnostic patents is creating a
serious public health problem. As the number of genes that are discovered to be associated in
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some mannet to a certain disease keeps increasing, so will the problems. It is clear that while the
function of many genes has already been discovered, many correlations between mutations in
these genes and diseases still remain to be discovered. I expect that such discoveries will
accelerate in the next few years, and that the number of established correlations will grow
exponentially. And, since the numbers of discovered genetic correlations will grow, so will the
numbers of patents and the number of exclusive licenses for diagnostic tests.

There is another significant problem caused by exclusive licenses: innovation is stifled.
As Dr. Chung's statement demonstrates when an exclusive license is granted research on finding
new genes which will enhance the clinical significance of the original discovery is brought to a
halt.

[ do not have a problem if the discoverers of such correlations obtain patent protection for
the diagnostic applications of these correlations. I understand that the research enterprise needs
financing and involves risks. Patent protection is a time proven method of trying to control such
risks. In the case of genetic diagnostic correlations, however, it is my view that the risks are not
as high nor the uncertainties as deep as is the case in the discovery of new drugs. I know that
getting a new drug from discovery all the way through approval by the FDA may cost up to or
more than $1 billion and involve a decade or more of work and uncertainty. Exclusive patent
protection is critical in order to fund such endeavors.

In contrast, in the case of the discovery of genetic correlations to diagnosing disease or
disease predisposition, the investment in time and money, the uncertainty, and the regulatory
hurdles are not nearly as onerous as in the case of drugs. For example, a service laboratory like
my company could enter the market quickly at only a small fraction of the cost of what would be
needed in the pharmaceutical industry. Allowing companies like mine, that can put a diagnostic
test on the market and provide competition to other laboratories in the same area, will be
extremely beneficial to the public health.

I am therefore in favor of a regime where a company like mine can obtain a non-
exclusive license from the holder of the patent or obtain a non-exclusive sublicense from the
licensee of the patent. If I can demonstrate that my test would be better, faster, provide fewer
false negatives or positives, fill a niche, cost less to the public or perhaps complement the test
already offered by my competitor then the public will benefit greatly by my entry. 1 am not
asking for a free ride; all 1 am asking for is the ability to compete fairly and benefit the public
and my company.

In the area of genetic testing, exclusivity is a formula for mediocrity.

Fortunately, I believe that the Bayh-Dole Act of 1980 offers a ready solution to these
problems that requires no legislation at all.

The Bayh-Dole Act was enacted more than twenty years ago to encourage the
commercialization of patents obtained through federal funding by allowing the universities
sponsoring the research to hold the patent. Nonetheless, Congress understood that this patent
monopoly, based on taxpayer funding, could be misused--and Congress specified a remedy for
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the misuse. Thus, the Act empowers the federal agency financing the research to "march in"--
and provide licenses to other interested parties--when, for example, the "health or safety needs"
of the American people are not being "reasonably satisfied” by the patent holder or its exclusive
licensee.

The march-in rights are clearly spelled out in Bayh-Dole (35 U.5.C. § 203 (a)(2)):

(a) With respect to any subject invention in which a small business
firm or nonprofit organization [e.g. a university] has acquired title
under this chapter, the Federal agency under whose funding
agreement the subject invention was made [e.g. NIH] shall have
the right, in accordance with such procedures as are provided in
regulations promulgated hereunder, to require the contractor, an
assignee, or exclusive licensee of a subject invention [e.g. in the
case of the Long QT exclusive licensee] to grant a nonexclusive,
partially exclusive, or exclusive license in any field of use to a
responsible applicant or applicants, upon terms that are reasonable
under the circumstances, and if the contractor, assignee, or
exclusive licensee refuses such request, to grant such a license
itself, if the Federal agency determines that such

EEYS

(2) action is necessary to alleviate health or safety needs which are
not reasonably satisfied by the contractor, assignee, or their
licensees. ..

Bayh-Dole applies because most of the research leading to gene patents have been funded
by the federal government.

I am aware that the NIH has never exercised its "march in" powers. I also know that it
has denied three formal requests to "march in," although none of those instances involved
diagnostic genetic tests.

In its opinions on two of those requests (Norvir™, manufactured by Abbott Laboratories,
decided July 29, 2004; and Xalatan™, manufactured by Pfizer, decided September 17, 2004), the
NIH indicated that the cases rested essentially on complaints about pricing alone, and asserted
that "march in" rights were not designed for "controlling" drug prices. In addition, because in
both instances the FDA had approved the drugs as safe and effective and no evidence had been
presented by the requesters that march-in would alleviate health or safety needs not met by
Abbott or Pfizer, the NIH declined to act. As I will demonstrate below the situation with genetic
diagnostic tests is entirely different from that of these drugs.

The third denied request involved a 1997 petition from Baxter Labs that the NIH initiate

march-in proceedings in a litigation between two competing products for separating stem cells.
See, Johns Hopkins University v Cellpro Inc., 152 F3d 1342( Fed. Cir., 1998). The NIH found
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no health and safety needs at issue because the difference between the products was just one of
"convenience of use." The NIH found that Baxter had taken appropriate steps to reasonably
satisfy “health or safety needs,” and did not initiate proceedings.

None of these cases, I believe, poses any obstacle to NIHs use of "march in" powers to
ensure that the public’s "health and safety needs" are met by diagnostic genetic laboratory tests.
In fact, the exercise of march-in rights would be especially appropriate in cases involving
diagnostic gene testing, wider availability and incidentally, lower cost to the public.

There is a fundamental difference between the situation of drug companies and diagnostic
laboratories, as I have pointed out previously. Given the huge costs of drug development,
breaking up exclusive patent rights for drugs could have serious consequences for the
willingness of companies to undertake the needed research in the first place. Without solid patent
protection, the companies could see no way to recoup their enormous investment. But in the area
of gene patents for diagnostic tests, efforts to identify new genes and their correlation with
disease would not seriously be discouraged by the absence of exclusive patent rights for several
reasons. The costs of discovery are not comparable to those for drug development. Furthermore,
because there are other ways of gaining royalties from the gene identification--for example
development of drugs for the diseases themselves--the loss of some royalties from non
exclusivity on lab tests is not likely to have a serious adverse impact on the incentives to
identification.

Another major difference between drugs and genetic diagnostic tests is found in the very
nature of the two technologies. In the case where a drug is patented by one pharmaceutical
company, its competitors are not prevented from continuing their research into the same disease
with the expectation that they can develop different drugs that will avoid the patent holder’s
patent. The disease itself is not patented, as it obviously cannot be since it is a natural
phenomenon. Thus, there are a potentially unlimited number of drugs of different compositions
and structures that might be tested and proposed for treating the same disease. In genetic
diagnostics, in contrast, for a given disease such as Long QT Syndrome, we are dealing with one
or at most a handful of genes and their correlations. Once these are in exclusive hands for the
average life of a patent, say 18 years, neither I nor others can enter the field and use the patented
genes to find other genes or improve the tests that correlate to the same disease. In fact, since my
work is primarily commercial in nature, were my researchers to do commercially relevant
discovery research with patented genes, I understand that such research would constitute patent
infringement of the rights of the exclusive holder. See, Roche Products Inc., v. Bolar
Pharmaceutical Co. Inc., 733 F2d 858 ( Fed. Cir. 1984). The public does not benefit from such a
situation.

In addition, breaking up exclusive licenses need not provide a windfall for my company
or any other company. The Bayh-Dole section of the patent law contemplates expressly that the
marching-in agency arrange that a license or sublicense be given to a responsible applicant
"upon terms that are reasonable under the circumstances." See 35 U.S.C. 202(a). This clearly
envisions the calculation of a reasonable royalty — not a royalty free license. There is plenty of
precedent for reasonable royalties in other areas of the patent law, such as 35 U.S.C. 154 (a
"reasonable royalty" to be charged to a party who has been on notice of pending patent claims
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that later issue) and 25 U.8.C. 284 (after losing an infringement lawsuit the infringer has to pay
damages no less that a "reasonable royalty"). The courts have developed a lengthy jurisprudence
on what is a "reasonable royalty" for damages for patent infringement. See for example Georgia-
Pacific Corp. v. U.S. Plywood Corp., 318 F. Supp. 1116 (SD.N.Y. 1970) (using 15 factors to
determine a "reasonable royalty" such as the nature of the invention, other established royalties
for the same patent, other comparable royalties, the custom of the industry, etc.).

Finally, calculating reasonable royalties is a well known exercise to patent-savvy
universities and to the NIH’s Office of Technology Transfer, both of which have licensed out
their own extensive portfolios of patents in the last few decades.

Bayh-Dole vested the government with the responsibility of ensuring that government
funded technology licenses protect the best interests of the public. In light of the foregoing, I
believe that this committee should require that the that NIH enforce the "march in" provisions of
Bayh-Dole in appropriate cases involving diagnostic genetic testing, including the ones outlined
above. This is a feasible and indeed necessary way to ensure that the public’s health and safety
needs are met more widely with regard to DNA diagnostic and susceptibility testing. If the NIH
is unwilling or unable to enforce the law as written, then Congress should review whether the
power to enforce Bayh Dole should be placed in the hands of another federal agency. The NIH
cannot be permitted to let Bayh Dole's march in provisions become dead letter law. The NIH
must implement the law, not nullify it.

I have deliberately not discussed in detail other obvious remedies. The subcommittee is
clearly aware that there are legislative solutions, such as the bill that was proposed by former
Rep. Lynn Rivers. In my opinion, there is no need for a study to document further a problem
that is already well known in the field of genetic diagnostic testing.

[ have valued this opportunity to share my views on the serious public health

consequences of exclusive patents for diagnostic gene testing. I most respectfully urge the
subcommittee to adopt a remedy promptly to the problem I have described.

739526v1



45

Appendix A

Statement of Dr. Wendy Chung
Submitted in Connection with the Statement of Dr. Marc Grodman,
CEO of Bio-Reference Laboratories, Inc.

The House Judiciary Subcommittee on Courts, the Internet and Intellectual Property in

connection with a hearing on Stifling or Stimulating - The Role of Gene Patents in Research and
Genetic Testing

October 25, 2007



46

Mr. Chairman, Members of the Subcommittee,

Thank you very much for the opportunity to submit this statement which accompanies the
Statement submitted by Dr. Marc Grodman, CEO of Bio-Reference Laboratories, Inc.

My name is Wendy Chung, MD, PhD. I am a clinical and molecular geneticist and am director
of Clinical Genetics at Columbia University. I am director of the fellowship program in
molecular genetics and cytogenetics at Columbia University and direct both a clinical and
research molecular genetics laboratory. I am the Herbert Irving assistant professor of pediatrics
and medicine at Columbia University. I have been conducting research in human genetics for
the last 17 years in the areas of obesity, diabetes, breast cancer, pulmonary hypertension,
inherited arrhythmias, congenital heart disease, and spinal muscular atrophy.

In recent years, there has been groundbreaking research in human genetics that has identified the
genetic basis for over 2200 human diseases. Genes have been identified for nearly all types of
human disease including susceptibility to breast cancer, colon cancer, Parkinson disease,
Alzheimer’s disease, stroke, coronary artery disease and myocardial infarction, arrhythmias,
diabetes, and macular degeneration. These conditions are not rare diseases, but are common
conditions from which the majority of Americans will suffer at some point in their lives.
Importantly, for many of these conditions, there are effective preventive measures that can be
taken if patients know they are at risk. Therefore, genetic testing for these conditions plays a
crucial role in allowing patients to assess diseases for which they are at risk, quantify the level of
risk, and determine the interventions that will be most effective given the molecular basis of their
disease predisposition.

Climical testing is now available for over 1180 of these genetic disorders, but in approximately
20% of these cases, only one laboratory is available to perform such testing, and genetic testing
is often expensive ($1000-$5400) with long turn around times (approximately 2 months), and
often ambiguous results. The provision of inexpensive, clinically useful genetic testing has been
stifled in part based upon the issuance of patents for genes and provision of exclusive licenses
that allow only a single laboratory to perform clinical genetic testing.

As significant as our previous advances in human genetics have been, within the last year alone,
there has been an explosion in the identification of multiple genetic risk factors for many more
diseases including inflammatory bowel disease, myocardial infarction, asthma, diabetes, and
obesity. These advances were made using a genetic technique called genome wide association
studies which will likely continue to identify many additional genetic risk factors for common
diseases. To continue translating these genetic discoveries into improved health and quality of
life, it is critical to ensure that affordable, interpretable clinical genetic tests will be available to
all Americans.

A significant obstacle to providing this effective genetic testing to patients has been the issuance
of patents on human genes and the issuance of exclusive licenses to use these genes for
diagnostic purposes to a single laboratory. Neither one alone, but issuance of BOTH gene
patents AND exclusive licenses in combination result in a monopoly in the provision of genetic
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tests. It should be noted that the majority of genes for human diseases do not have both gene
patents and exclusive licenses granted for genetic testing. However, there are a few notable
examples for which this has occurred that have had detrimental results for the public good which
we will discuss below.

Many of the genes for human diseases have been discovered in part or in whole in laboratories
within universities and medical schools, funded in large part by the National Institutes of Health.
Under this system, the patent holder controls the commercial use of the gene. In many cases
where the university or medical school grants licenses to multiple companies, the public interest
and technological advancement are promoted through the competitive marketplace. In those
cases, however, where the patent holder on the gene grants an exclusive license to a single
laboratory to develop and market diagnostic tests for that gene, the monopoly on the test
gencrally leads to unfavorable consequences. The resulting monopoly in genetic diagnostic
testing has many of the same effects as monopolies in other sectors. If there is only a single
provider for a medical genetic testing, there is no competition or market force. This leads to
substandard quality of the tests, inability for physicians to independently confirm a test result,
lack of innovation and test improvement, slow turn around times for testing, and excessively
high prices that often make these tests unavailable to many patients and unnecessarily increases
the cost of health care provision by third party payers.

There are two especially noteworthy examples of this problem with gene patents and exclusive
licenses.

The first example is for hereditary breast and ovarian cancer due to mutations in BRCA1 and
BRCA2, the research on which was partially funded by the NIH. As the patent holder, the
company refused to issue licenses to any other laboratories, commercial or academic, to provide
a comprehensive diagnostic test for BRCA1 and BRCA2. That company had relied exclusively
upon sequencing technology for 10 years to screen for mutations in these genes, a technology
that is expensive and able to detect some but not all mutations in these genes. Large deletions,
insertions, and re-arrangements in BRCA1/BRCA2 cannot be detected by this methodology and
were known to be a cause of mutations (Walsh et al. JAMA 295: 1379, 2006). It was only after
considerable pressure from the scientific community that the company added methods to detect
these deletions, insertions, and re-arrangements in 2006, over 10 years after they first introduced
clinical genetic testing, and barred anyone else from performing the tests. In a competitive
marketplace, this delay never would have occurred.

Test result interpretation provided by the company has been problematic. As of 2005,
approximately 1433 BRCA1/BRCA2 genetic tests had been reported out by the company to have
“variants of unknown significance” which leaves the patient and the physician not knowing
whether or not the patient is at increased risk for breast and/or ovarian cancer. Many patients not
knowing how to interpret this information, yet fearing cancer in their future, have had
prophylactic oophorectomies and mastectomies assuming that this test result means that they are
at substantially increased risk for breast and/or ovarian cancer. Given that the vast majority of
these variants of unknown significance are benign, many of these women who chose to have the
prophylactic surgery were probably not at increased risk for one or both of these cancers. These
variants of unknown significance are reported disproportionately in minority populations
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(African Americans, Hispanics, and Asians) because we have less information about the normal
genetic variation in minority populations who are less likely to participate in research studies
unless diagnostic laboratories proactively gather this information. Rather than developing the
necessary databases of normal genetic variants in multiple ethnic groups, scientifically analyzing
the conservation of these nucleotide positions across other species, correlating these variants
with the personal and family histories of the patients tested, and/or performing biological assays
to functionally assess these variants, the company simply continues to report out ambiguous
results because there is no incentive for them to improve the quality of the data interpretation
since they face no competition in the market. Furthermore, until recently, all these data were
held exclusively by the company so there was no ability for scientists to conduct these
experiments themselves for the benefit of the public.

The company is willing to perform genetic testing only on blood samples and has not developed
the ability to perform genetic testing on paraffin embedded tissue from previous cancer
specimens although this testing is routinely performed in research laboratories. In many cases,
the family member with either breast or ovarian cancer is deceased and the only source of
genetic material for testing is a tumor sample that was previously removed. Testing an affected
family member is necessary for accurate interpretation of a negative result in other unaffected
family members. A negative genetic result in the daughter of a BRCA1 or BRCA2 mutation
carrier reduces the daughter’s risk of cancer to that of the general population while the cancer
risk for a daughter with a negative genetic result of a mother who had early onset breast cancer
but was negative for BRCA1 or BRCA2 remains substantially elevated over the general
population. Again, without competition, the company has had no incentive to develop genetic
testing from sources other than blood, cruelly leaving families at risk with no remedy.

The cost of BRCA1/BRCA? testing has remained substantial, costing approximately $3000 from
the time it was first offered 12 years ago. The cost could have been reduced by offering targeted
rather than comprehensive testing for specific populations in which founder mutations account
for a large fraction of all mutations. This has been offered for Ashkenazi Jews in the US, but for
no other populations. For the first seven years, many insurance companies did not cover genetic
testing for BRCA1/BRCA2 or required a lengthy preauthorization process that discouraged
many patients from pursuing testing. Some of my patients died during that preauthorization
process, and then the families were not able to get their affected family member tested to guide
their future medical care. In addition, for the first eight years, the testing was not covered by
Medicare, and for the first ten years and still in many states is not covered by Medicaid. This has
created enormous disparities in access to the BRCA1/BRCA2 diagnostic tests due to the high
cost which has continued to increase over the years to the current cost of $3200.

The second notable example has been for genetic testing for Long QT Syndrome which is
associated with fatal arrhythmias of the heart and sudden death. These results can be prevented
by avoiding triggers such as heart rates that are too fast or too slow or startling sounds during
sleep, taking medication, and having a cardiac defibrillator implanted. Importantly, the therapy
for each patient is based upon his or her molecular genetic defect. There are now 9 molecular
subtypes of Long QT syndrome, and the triggers for arrhythniias and the most appropriate
medical therapy depends upon which gene is mutated, a fact that can only be determined by
genetic testing. A medication that is commonly used for Long QT syndrome, beta blockers,
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which decrease the heart rate, are the first line drug for Long QT1 and Long QT2, but actually
increase the risk of arrhythmias in Long QT3 which is more appropriately treated with
medications such as mexiletine or flecainide.

The discovery of these genes for Long QT syndrome was partially funded by the National
Institutes of Health. Patents were obtained on many of the first Long QT genes by the University
of Utah, which granted an exclusive license to one laboratory to develop and provide a
diagnostic test for the genes. DNA Sciences, the first commercial laboratory to offer testing,
forced two other laboratories to cease and desist offering genetic testing for Long QT syndrome
on the basis of their exclusive licenses. DNA Sciences subsequently went out of business, and
for a period of time patients were unable to get any genetic testing for Long QT syndrome
because the license holder was not performing testing. The licenses were subsequently
purchased by Clinical Data Systems which is again the only laboratory licensed to offer genetic
testing for Long QT syndrome. Many of the same problems that the medical community has
experienced with BRCA1/BRCAZ testing have been repeated with Long QT syndrome testing
because there is a monopoly on the testing. I describe them below.

Although the number of genes for Long QT syndrome has increased from 5 to 9 over the time
that clinical testing has been made available, there has been no increase in the number of genes
analyzed by the exclusively licensed laboratory, even though this would improve the testing
sensitivity and would be clinically important.

Most concerning is that the company has rendered genetic testing results to me that have several
tinies been inconsistent with independent genetic data obtained in my laboratory For most
patients there is no ability to independently confirm these results since there is no other clinical
laboratory performing this testing., There are instances where I have independently performed
genetic testing in my research laboratory and then sent samples to the company for independent
confirmation prior to initiating medical therapy based upon their genetic test results and then
found inconsistencies. One case would have had devastating effects for a 5 year old patient and
her family since she carries two mutations (usually only one mutation is necessary for Long QT
syndrome) and has a particularly malignant form of Long QT syndrome associated with nearly
100% mortality in childhood without intervention. Furthermore, because the mutation was
inherited from both her mother and father, 20 other mutation carriers in her family are at risk for
sudden cardiac death would have been missed had we not independently confirmed the correct
result. In a competitive environment, where there is another laboratory offering this test, this
situation would never exist. That company has also incorrectly reported genetic variants as
disease associated because they have misinterpreted the scientific literature. There are many
Long QT genetic variants that are associated with prolongation of the QT interval only upon
exposure to certain medications that prolong the QT interval, but otherwise do not cause
problems if patients do not take medications that prolong the QT interval. Patients carrying
these variants should avoid such medications that prolong the QT interval, but do not have a high
risk of sudden cardiac death if they do not take these medications. The company also reports
some of these drug induced Long QT varjants as independent Long QT mutations, leading many
cardiologists to pursue overly aggressive intervention with medication and implantable
defibrillators.



50

Similar to genetic testing for BRCA1/BRCA2, the company reports out "Class II variants of
unknown significance” in approximately 5% of their test reports. These variants of unknown
significance are reported disproportionately in minority populations (African Americans,
Hispanics, and Asians) and is often extremely anxiety provoking and often leads to prophylactic
implantation of a defibrillator. Rather than developing the necessary databases of normal genetic
variants in multiple ethnic groups, scientifically analyzing the conservation of these nucleotide
positions across other species, correlating these variants with the personal and family histories of
the patients tested, and/or performing biological assays to functionally assess these variants, the
company has not improved the test interpretation. Furthermore, the database of genetic variants
is not publicly available, so there is no opportunity for scientists and physicians to attempt to
interpret the genetic test results themselves beyond the information they have on their patient and
the information in the scientific literature, leaving patients and physicians wondering if the
patient really has Long QT syndrome or what treatment would be beneficial. Plainly, the
exclusive license stifles scientific research and creates a barrier to medical progress.

The company is only willing to perform genetic testing on blood samples and has not developed
the ability to perform genetic testing on paraffin embedded tissue tissues although this testing is
routinely performed in research laboratories. Unfortunately, many of the cases that require
testing are cases of sudden death, particularly sudden infant death syndrome (SIDS) in which the
autopsy is normal. In such cases, usually the only tissue available for testing after the autopsy is
paraffin embedded tissue. For families to obtain closure on the cause of death of their loved one
and prevent similar deaths in other family members, it would be important to be able to perform
genetic testing on fixed tissues.

The current cost of genetic testing for Long QT syndrome is $5,400 and is not routinely covered
by most insurance companies without a lengthy preauthorization process that frequently takes 3-
12 months to complete. Furthermore, testing is not covered at all by Medicare or Medicaid. The
actual cost of the testing without the cost of the licensing fees could be 25% or less of the
existing price and would be accessible to many more patients if it were correctly priced in a
competitive market.

In summary, when genetic testing is performed by a single laboratory, the quality of the genetic
testing and interpretation of results suffer, and the price of the testing remains artificially
elevated to the detriment of patients who could take preventive measures to preserve their health
if provided with accurate information to determine their risk of life threatening diseases.
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Mr, Chairman, Members of the Subcommittee,

Thank you very much for the opportunity to submit this statement which accompanics the
Statement submitted by Dr, Marc Grodman, CEO of Bio-reference Laboratories, Inc. My
purpose in submitting testimony today is to provide first hand information about how the lack
of competition among clinical laboratories offering specific genetic tests affects the quality of
care that patients receive. [ hope that my testimony will help in your consideration of
questions concerning the role of gene patents in genetic testing.

1 am a pediatric neurologist with expertise in neurogenetics and neuromuscular disease. In
my clinical practice, genetic testing is often the most efficient, cost effective and/or accurate
way to make a specific diagnosis. There is a choice of laboratories that offer the testing for
some of these' genetic tests. In this case, the University of Towa Pathology Department has
worked with clinicians such as me to choose the laboratories that provide the best service,
most accurate and thoughtful results and are most cost effective. (This is also our approach
to choosing reference laboratories for non-genetic diagnostic tests.) However, as you have
heard, other genetic tests are available from a single commercial laboratory which has
exclusive rights to the use of that gene in clinical testing. If a single laboratory has excessive
costs, poor service or consistently inaccurate or incomnplete results, I have few options. I can
cease to offer the genetic test to my patients, or I can continue to accept suboptimal
information for thosc patients who can afford the testing.

In 1ny own case, after experiencing a consistent and unremitting pattern of laboratory and
administrative errors that negatively impacted my care for patients, and after hours on the
phone trying to correct or identify the basis of the problems, I notified one laboratory in
writing in 2003 that I would no longer be sending them samples for one type of disease.
Unfortunately, because the laboratory in question has exclusive rights to the testing for this
disease and other diseases I deal with commonly, I have had to continue using them on
occasion, and the problems have continued. In my management of a patient with one of
these diseases, whenever I feel that not making a specific genetic diagnosis is a medically
acceptable option, I explain to the patient that the only source of genetic testing has been
unreliable and difficult to work with in my experience. Therefore I recommend that we forgo
genetic testing at this time.

I will atteinpt to outline the problems that have led to this approach and present some typical
examples.
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Case 1.

This case (and several others presented here) involves inherited peripheral neuropathy, or
Charcot-Marie-Tooth disease. Neuropathies are caused by loss of fimction of the nerves
going to the limbs and typically result in weakness of the ankles, lower legs and hands;
absent reflexes; and decreased sensation in the feet and hands. There are many reasons a
person might have neuropathy (such as diabetes). One subset of the neuropathies is inherited
and there is an ever-increasing list of specific genes that are associated with inherited
neuropathies. The irnherited neuropathies as a group are called Charcot-Marie-Tooth disease,
or CMT, and each genetic cause is given a specific number/letter designation, such as
Charcot-Marie-Tooth type 1A, CMT1A. It is often helpful to make a specific genetic
diagnosis to allow accurate genetic counseling to a family as the different subtypes are
inherited differently (illustrated in Case 4 below). Arriving at a specific genetic diagnosis
also prevents unmecessary, expensive and sometimes painful testing looking for other, non-
genetic causes of neuropathy.

An adopted child was referred for increased falling and the physical findings indicated this
was likely a neuropathy. She also had several other medical problems, making the diagnosis
more complex. The most common reason for a child to have a neuropathy is that it is
inherited (CMT as discussed above). I ordered genetic testing for CMT1A, the most common
form of CMT. The test was called “not interpretable” and a second sample was requested.
One month after the first sample, the second was sent. Five months after the original test and
4 months after the second, after several phone calls from the family asking about the results
and numerous phone calls to the laboratory, the report was released. The diagnosis of CMT
LA was highly likely. This whole process was surprising, as genetic testing for this disease
has been available for more than 10 years, many laboratories used to offer the testing (before
the exclusivity restrictions were enforced), and interpretation of test results is usually
extrermely straightforward and available within 2 weeks (which is what the family had been
told by nie).

In phone calls with this lab, we were told that the reason for the difficulty with this case was
that the laboratory had recently changed the way they perforimed the test, and were finding a
small number of patients (such as this one} whose results they had not expected. The
Taboratory didn’t have a back up approach in place to assist with interpretation (such as
repeating the test, using the previous or one of several other possible technologies) and
apparently had not tested this technique to identify such potential problems prior to
implementing the change clinically. Furthermore, the several month delay before the lab
director would complete the report suggests that the lab director lacked sufficient
understanding of the genetics of this disease to interpret the results. Finally, the lab director
did not appear to have contacted an expert in the field for assistance. This case left the
family involved very unhappy, and gave me very little confidence in the laboratory.
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Case 2.

A 47 year old woman and her adult children were referred for genetic counseling. She has
progressive ataxia (unsteady gait) resulting in significant disability, as do many of her family
members. The clinical diagnosis is spinocerebellar ataxia (SCA) and there are more than 20
different genetic causes of SCA. The different genetic causes are clinically indistinguishable,
50 genetic testing is required for a specific diagnosis. This patient had genetic testing done
by a previous neurologist. The report showed that most of the SCA genes were normal, and
one (SCAS) was interpreted as “borderline”. The report states that it could not be determined
if this borderline result was associated with disease. However, the objective results (as
opposed to the interpretation) of the genetic testing for this patient were also listed. The
SCAS result was 99; with normal being up to 50 in the literature, and up to 70 in this lab’s
own report. Clearly, 99 was in an abnorinal range rather than a borderline range. There was
no explanation for this diserepancy in the comments or interpretation of the report. This
information is critical to provide accurate counseling to the children of the patient.
Therefore, the neuromuscular nurse called the Iab, where the director agreed that the
interpretation did not make sense. The lab requested a second sample, which they will test at
no charge to clarify the diagnosis. (Results are still pending.)

‘While the response to our concerns was very appropriate and helpful in this instance, errors
in interpretation of this magnitude are outside of what is expected for a clinical laboratory.
Most physicians only read the “Interpretation” section of a genetic test report. They rely on
the expertise and knowledge of the laboratory director.

Case 3.

This case was sent 1o me by a colleague at a different university. A great deal of detail was
included in the summary and I was told that the entire situation is documented in the medieal
record. This case involves a disease called CADASIL that typically causes strokes and
migraines in young adults. Brain MRI is quite abnormal in the disease, but the abnormality is
not specific for CADASIL. This is an autosomal dominant disease, ineaning that if a person
is affected, their children have a 50% chance of having the same disease and other family
members are affected. Genetic testing is the easiest and generally most accurate way to make
the diagnosis. The disease is steadily progressive with reeurrent strokes resulting in
significant disability, dementia and in some cases, premature death. There is no specific
treatment.

A middle aged man had some transient neurologic abnormalities, migraines and an abnormal
MRI of the brain. Genetic testing for CADASIL was sent. The laboratory identified change
in Notch 3, the CADASIL gene. The report stated that this was a known disease-associated
mutation. The interpretation was confusing to my colleague because the DNA variant should
not have led to a change in the protein. (Some amino acids can be coded several ways by the
DNA, so a DNA change does not necessary cause a protein change, and without a protein
change, discase is quite unlikely.) My colleague called the laboratory director to discuss this
unusual situation, The lab director stood by the result and insisted this was CADASIL.
Because of the suspicion that this was NOT in fact CADASIL, both of the gentleman’s
parents were tested (neither of whom had any symptoms relevant to CADASIL) and the
mother had the same genetic variant. In her case, the same laboratory reported this as a
"known polymorphism”, meaning that it was a benign variant nof associated with disease.
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Ultimately a biopsy was performed to see if the man had other typical findings of CADASIL.
None were found. Finally, the same laboratory was sent another sample from the patient.
The lab identified the same variant that had been found previously and found in the patient’s
mother, and this time it was called a known polymorphism. The patient’s ultimate diagnosis
appears to be multiple sclerosis, treatment for which was delayed by one year due to this
error. The bill to the family for all the genetic testing was approximately $10,000. The
emotional cost was huge. There was no acknowledgement on the part of the laboratory that
there had been an error, despite multiple phone calls regarding this case from the physician
involved.

Case 4.

A 33 year old man was seen for clarification of his diagnosis and genetic counseling. He has
Charcot Marie Tooth disease, but the type was unknown. He has a young son and wondered
if the child could inherit his problems with weakness. His mother and several other relatives
were similarly affected. Testing for CMT1A was normal. We then sent testing for CMTX.
This is one form of CMT that is inherited in an X-linked fashion (carried on the X-
chromosome). If this man has CMTX, then he could not pass it on to a son, since he would
only give his son a Y chromosome. If this family has another form of CMT, the risk to his
son would be 50%. This was an issue of grave concern for this man as he felt that his life
had been significantly impacted by CMT. The CMTX report interpretation read: “This
individual possesses a sequence alteration in the coding region of the Cx32 gene which
cannot be interpreted as cither disease associated or benign polymorphism, and therefore the
result is indeterminate”. The specific nucleotide change was also listed on the report. By
reviewing the nature of the amino acid change, and databases listing the structure of this gene
in many lower spccies, we were able to come to a conclusion that this change is highly likely
to be disease causing. We confirmed this be discussion with a research expert in the field
and have given appropriate counseling to the patient for CMTX.

Case 4 is one example of a case where the result is “indelerminate”. Any time a mutation or
alteration in a gene is identified, whether in a research laboratory or a clinical laboratory, the
first question to be answered is whether it is simply part of the genetic variability that
contributes to making us each an individual, or does it change the function of something
esscntial, leading to disease. There are several approaches that can be taken to try to answer
the question. The simplest is to look at the medical literature to see if the change has been
reported in other people with the same disease or in the general population. If it is
unreported, then one can examine additional information (computer database searches and
basic biochemistry), as described in case 3, to make the best possible determination gbout
whether or not the change is disease-related. In a research laboratory, several increasingly
complex steps can be taken to clarify the nature of the genetic variation.

Clinicians rely on the genetic testing laboratory director to do the database searches and use
their knowledge of biochemistry and physiology to examine the effects of the potential
mutation and give the clinician the best possible guidance ahout whethier it is disease-causing
or benign. Clinicians generally have neither the time nor the expertise to do that level of
analysis. This kind of support is generally viewed as part of the cost of the test (above and
beyond the simple technical examination of the DNA). Most genctic tcsting laboratories in
my experience offer this kind of service. If a laboratory fails to provide this service,
generally try to find an alternative laboratory to work with on future patients.
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The problem of indeterminate test results is illustrated in Case 4, but I could have presented
many more cases. Two similar cases from another institution were recently presented at the
Symposium on Neurogenetics at the 2007 Child Neurology Society meeting and were

contrasted with reports from a laboratory that provided detailed analysis of genetic variants.

In summary, the lack of choice in laboratories offering genetic testing, as a direct result of the
patenting of genes and granting of exclusive contracts, is unusual in medicing and deleterious
to patients and practitioners alike. It has led to my limiting my diagnostic testing in some
cases, and accepting suboptimal test results in others. It has led to uncounted phone hours
attemnpiing to sort out errors and problems, without the simple recourse of choosing a
different laboratory. It contributes to unnecessary health care expense, 1 feel that my ability
to provide the best possible care to my patients is compromised by the current situation in
genetic testing. Many of my colleagues in clinica! genetics and nevrology around the
country share my concerns.

‘We are moving into an era when some treatments for genetic discases will be based, at least
in part, on the specific genetic mutation that caused the disease {example: PTC 124 is
currently in trials for Duchenne muscular dystrophy and cystic fibrosis patients with point
mutations and premature stops). If genetic testing becomes a prerequisite for best therapy,
and each of these genetic tests is “owned” by a single, for-profit company without
competition, I see no incentive to optimize service and aceuracy, or to minimize costs to the
patient, resulting in further escalation of health care costs and even greater clinical impact of
errors in genetic testing.

Thank you very much for your attention to this issue.

A e

Katherine D. Mathews, M.D.

Associate Professor, Departments of Pediatrics and Neurology
Division Director, Child Neurology

Director, MDA Clinic

Carver College of Medicine

Iowa City, lowa 52242

319-356-2436 Telephone
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Mr. BERMAN. I now change your name to Mr. Kushan.

TESTIMONY OF JEFFREY KUSHAN, PARTNER, SIDLEY AUSTIN,
LLP, ON BEHALF OF BIOTECHNOLOGY INDUSTRY
ORGANZATION (BIO), WASHINGTON, DC

Mr. KusHAN. Thank you, Mr. Chairman. Thank you, Mr. Chair-
man.

I am pleased to be here today to provide the views of the Bio-
technology Industry Organization on the issue of gene patents. BIO
is the principle trade association representing the biotechnology in-
dustry. There are more than 1,100 members of BIO. You can find
them in every state of the union, and they presently employ more
than 1.2 million people in the United States.

Biotechnology is still a young and growing industry. There are
about 300 public companies in the biotech industry. At the end of
2005, their market cap was about $410 billion. The remainder of
the companies in the biotechnology industry are private companies.

The typical biotech company is a small business with no prod-
ucts, no revenues and running itself on investor funding. Many of
these companies are formed to take advantage of a significant sci-
entific discovery or development. These companies focus on per-
forming cutting-edge research aimed at discovering new products
and services and bringing them to market. They follow a high-risk,
high-reward business model. This model has been a signature of
the industry since its inception.

Three fundamental requirements exist for biotech companies that
are following this business model: first, scientific innovation; sec-
ond, adequate funding; and, third, dependable intellectual protec-
tion.

I have chosen the word “dependable” in relation to intellectual
property intentionally. When a biotech company develops an inven-
tion, they must make a judgment on whether the invention can be
patented and whether these patent rights can be effectively used
when and if they finally get a product to market. That judgment
is based on existing legal standards and an assessment.

This certainty in the availability and use of patent rights in the
future is critical given the uncertainty that exists on the scientific
side of the business and whether they will ever reach the market
with a product.

Today’s discussions focus on gene patents. The word “gene pat-
ent,” as some of the other panelists have already pointed out, is
somewhat imprecise. What is at issue are patents that claim nu-
cleic acids. Nucleic acid inventions are developed following exten-
sive research and development. They rely on sophisticated research
on genomic information. The research focuses on deciphering that
genetic information and identifying a practical application for using
the nucleic acid.

It is important to recognize this is not a debate about the quality
of these patents. This is perhaps the one area of the Patent Office
that is the most competent, the most high quality of all the areas.
The PTF for more than 20 years has been doing extensive research
on developing its own first-class examination group. You have more
Ph.D.s in the biotech group than any other area, and they certainly
know their stuff.
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One of my other co-panelists had mentioned that the standards
governing patent law in the biotech area have evolved significantly
over the last 20 years. I think one thing we can assure you of is
that when a patent issues in this sector, it is reflective of a signifi-
cant advance, the company is deserving of the protection, and that
will be used to develop products and bring them to market.

There are three points that I feel need to be addressed today.

First, the biotechnology industry is extremely competitive, and it
is a lucrative business. You know, that dynamic is going to create
conflicts no matter how you look at it. It is good for companies to
have competition. It is also good for companies to be able to develop
their own technology, protect it and rely on patents to do so.

You also have to appreciate that the competition is making the
industry healthy and strong, and it is also delivering significant
benefits for patients as products reach the market. Without that lu-
crative drive for the incentive for reward on innovation, you will
not see the products coming to the market. You will not see the
technology reaching the market and form valuable products and
services.

It is also a fact that conflicts arise whenever you have a lucra-
tive, competitive market. Patent conflicts also are common in this
world, and the biotechnology industry accepts that as part of the
equation of doing business in this environment.

Given the dependence on patent rights and the acceptance of the
industry that there will be need to resolve disputes over property
rights, we are very concerned that there might be some tinkering
of the patent system that would alter the equation that so many
companies have relied on before they made their investments.

The second point that was raised was the question of using the
march-in rights under the Bayh-Dole Act. In the mid-1990’s, there
was some thought to using that authority in the Bayh-Dole Act to
regulate pricing of pharmaceutical products. The only impact we
could see from that is that the private companies ran away from
the Federal funding because to attach a string like that upstream
to invention of a product before you took the funding from the Gov-
ernment basically made that a nonstarter for the companies look-
ing at that source of funding.

Third is to just touch on the research exemption. I think what
we have seen—and Dr. Soderstrom had pointed this out—there are
very few instances of patent owners suing universities for many of
the reasons he has already pointed out. The Madey v. Duke was
kind of a weird case involving a particularly unhappy patent owner
with an employment dispute with Duke University, and I do not
think it is a representative fact pattern that most companies who
hold patents see when they are dealing with universities.

So I would just like to conclude in encouraging the Committee
to look very carefully at the issue of gene patents and to also care-
fully consider what impact upstream, downstream that might have
if you start to look at changing some of the parameters that compa-
nies have relied on before they made their investments in the sec-
tor.

Thank you.

[The prepared statement of Mr. Kushan follows:]
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Overview

The Biotechnology Industry Organization (BIO) appreciates the opportunity
to provide the views of its members on the role of DNA-based inventions in research
and innovation. In general, BIO believes that the patent system has proven to be
an effective stimulus for developing and bringing to market a wide range of

innovations that have delivered innumerable benefits to patients and consumers.

The biotechnology industry today is a thriving, competitive, and dynamic
industry. A significant reason for this is the availability of comprehensive and
effective patent protection, including for inventions based on nucleic acids. Nucleic
acid patents enable start up companies, universities, as well as established
companies, to justify the significant investments — whether on the order of millions
or hundreds of millions of dollars — that are necessary to discover, develop, bring to

market and support products and services based on these nucleic acid inventions.

BIO does not believe issues exist that justify legislation to modify the patent
system with regard to nucleic acid inventions. Like any other industry, commercial
conflicts can arise regarding use of patented technology. The presence of occasional
patent conflicts, or the need to resolve them (including through litigation), does not
signal a need for legislative reform. Rather, it is a signal that there is a healthy
degree of competition in this sector. And, the benefits delivered by the R&D
investments of biotechnology companies far outweighs the mcidental costs of

resolving these patent disputes.
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Background on BIO and the Biotechnology Industry

BIO represents over 1,100 companies, universities and research institutions
that use biotechnology to research and develop cutting edge healthcare,
agricultural, industrial and environmental products and applications. As of
December 31, 2005, there were over 1,400 biotechnology companies established and
doing business i1 the United States, 329 of which were publicly held, having an
aggregate market capitalization of over $410 billion. The biotechnology industry
has mushroomed since 1992, with U.S. health-care biotech revenues increasing
from $8 billion in 1992 to $50.7 billion in 2005. BIO members directly employ more
than 1.2 million people, and biotechnology companies can be found in every state of

the Union. More than 80 percent of BIO members are small businesses.

The biotechnology industry is one of the most research-intensive industries in
the world. In 2005 alone, biotechnology companies spent nearly $20 billion in R&D.
Since its inception, the biotechnology industry has raised more than $100 billion in
private investment. These investments are paying off. There are more than 400
new drug products and vaccines on the market or in development. These products
are now improving, and will continue to improve, the lives of millions of Americans,
and offer hope for cures for a wide range of illnesses. Advances in agricultural
biotechnology have already had a profound impact on the world’s capacity to feed
itself, dramatically improving yields of crops while decreasing dependence on
chemical pesticides. Industrial hiotechnology is affecting numerous sectors of the

economy, and is presenting a realistic alternative through biofuel production.
_3-
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The key to success of the biotechnology industry — across of all its sectors — is
a business model that is based on taking significant risks to develop products based
on innovation. Specifically, the biotechnology business model is based on making
significant investments (often hundreds of millions of dollars) in early stage
research and development with the hope that some of these investments and efforts
will yield a commercial product. This model has worked despite the fact that it is
lengthy (often taking more than a decade) and that most biotechnology R&D
investments and efforts do not result in a commercial product reaching the market.
It is only by pushing boundaries of science and taking these risks that breakthrough
inventions are discovered and converted into commercially viable products and

services.

The biotechnology business model requires an environment that, as much as
possible, eliminates unpredictability in the commercial sector. One important
factor in this environment is the guarantee of patent exclusivity. Specifically, by
ensuring that the products or services that may eventually be marketed can be
protected from unauthorized copying and use, companies can justify taking risks
and making significant R&D investments. Introducing unpredictability by
changing the availability of patent rights, or the condrtions in which patent rights
can be asserted, will adversely affect business environment that is so crucial to

supporting innovation in the biotechnology sector.
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Patents and the Biotechnology Industry

The biotechnology industry can attribute its current success to two seminal
events in 1980; namely, the landmark Supreme Court decision of Diamond v.
Chakrabary, 447 U.S. 303 (1980), in which the Supreme Court confirmed that key
forms of biotechnology inventions including hiological materials and living
organisms can be patented; and by the passage of the Bayh-Dole Act, which allowed
for the efficient transfer of patents on inventions arising from federally-funded

research into the private sector.

Patents in the life sciences sector protect the type of products and processes
that are integral to companies doing business in the biotech sector. By enabling
these companies to prevent the unauthorized use of the patented technology,
companies can justify pursuing their research and development efforts. Indeed, it is
the guarantee of securing and using rights in the future that companies rely to

justify making investments in R&D today.

To illustrate the role of patents in the typical biotechnology venture, consider
the following example. A researcher, typically in a university laboratory, discovers
a gene which is expressed only by a particular type of cancer cell. This discovery
can result in a variety of distinct research and development initiatives — ranging
from diagnostic tools for detecting the presence of the gene or its expression product
in test samples taken from patients, to therapeutic agents that selectively kill cells
that express the gene or inhibit the expression of the gene. As soon as practical

after the discovery of the gene and its practical value, patent applications must be
_5-
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filed. Filing the apphcation early ensures that the researcher or its sponsor (a
untversity or startup biotechnology company) can secure rights in the inventions
that derive from the discovery, and permits the researcher to publish the results.
The patents based on this early application will be used to justify the
investment of millions of dollars into development of these diagnostic and
therapeutic agents. Translating this initial discovery into a tangible products can
take more than a decade and hundreds of millions of dollars. The exclusivity that
patents issued from this early application is what investors will rely upon to provide
funding for development of products, and will be a key factor affecting the decision
of a larger company to work with the startup company or university that owns the
patent to do clinical development of products based on the discovery. Of course, the
road to development from this point is long and torturous, has a significant
likelihood of failure, and is fraught with other commercial setbacks. However, the
faith that the discovery will help improve the lives of patients, and the confidence
that patent rights will protect products that are developed, propel the transfer of

technology and research and development work that follows.

Patents in the Field of Genomics

The topic of this hearing is “gene patents.” Conceptually, this is a misnomer.
Patents are not granted on “genes” per se, but on nucleic acid sequences that have a
practical application. Genes as they exist in nature cannot be patented. Instead,
patents can be secured for discrete nucleic acid sequences that are made after

conducting research on genetic information.
_6-
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Significant advances over the past two decades in research tools, such as the
polymerase chain reaction (PCR), gene sequencing technology, and sophisticated
computers and analytical tools, coupled with significant pubhc and private
investments, have produced a wealth of genomic information and tools for analyzing
that information. By performing genomic research, scientists can discover and
characterize genes and their functions, and then conduct research to decipher how

to exploit the genomic information to produce useful products and services.

Two significant aims of genomic research have been to (i) identify sequences
corresponding to proteins that regulate cellular activities, and (i) to identify
“abnormal” sequences and hink these sequences to disease states. Once deduced,
the “function” or “role” of a gene can provide the basis for developing a practical
application of a nucleic acid sequence derived from that gene. This nucleic acid
having a practical application — such as whether to enable commercial production of
a desired protein the nucleic acid encodes or to provide the basis of a clinical
diagnostic tool — is the threshold that must be achieved in order for a nucleic acid to
have a practical application, and thus be “useful” in a patent sense. See, In re

Brana, 51 F.3d 1560 (Fed. Cir. 1992).

A nucleic acid (i.e., a discrete nucleotide sequence), like any other type of
chemical compound, is ehgible to be patented if it is new, useful, and not obvious. A
patent may be granted giving rights in the nucleic acid invention only if it is
adequately described in a patent application. This publc disclosure is the principle

public benefit of the patent system — in exchange for disclosing their invention in a
7.
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scientifically meaningful way, inventors are awarded a finite period of exclusive

rights in the invention that is patented.

Over the patent 20 years, the Congress, the Patent and Trademark Office
(PTO) and the courts have been ensuring that this bargain is a good one for the
American pubhc. For example, in 1995, Congress changed the term of patents to
run 20 years from the date patents are filed, rather than 17 years from the date
patents are granted. As a consequence, the fixed period of exclusive rights is now
more certain, and in many cases, is shorter, than it had been before 1995. Then, in
1999, the Congress enacted changes to the patent system that require publication of
patent applications 18 months after they have been filed. This means that the
public gets their part of the bargain — a meaningful public disclosure of the

invention — regardless of whether the patent applicant emerges with any rights.

The PTO, almost from the dawn of the biotechnology industry, has been
focused on granting high quality patent grants. In 1988, barely years after the first
wave of biotechnology applications had been filed, the PTO formed a special new
group to focus on examination of biotechnology applications, aggressively devoting
resources to accurate examination of biotechnology apphications. This group has
since grown to more than 485 examiners today, more than 80% of which have
advanced degrees, including more than 385 examiners with Ph.D’s. This is by far
the most technologically advanced and competent group of patent examiners in the

PTO today.
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A critical threshold for any invention to be patented is that it is new. In the
field of biotechnology, this raises two issues. First, to be eligible to be patented, the
invention must be claimed in a form that distinguishes it from the form it is found
in nature. A nucleic acid patent, thus, cannot be issued with claims that define
nucleotide sequences that are indistinguishable from the form in which the nucleic
acid exist in nature (e.g., in a human chromosome). A nucleic acid patent, thus,
must be limited to a specific nucleotide sequence that does not occur in that form in
nature. Second, there is extensive information that has been published regarding
genetic sequences. To be patentable, the claim must be distinct from any
nucleotide sequence that has been reported in the literature. If the claim covers
nucleic acid sequences that are already known from earlier experimental work, the

patent should not issue, or if it is, will likely be held invahd.

Other patentability criteria operate to limit the scope of patent rights in the
field of nucleic acids. The PTO has aggressively applied these patentability criteria
in examining biotechnology applications for more than 25 years. In fact, the PTO
has promulgated several sets of guidelines that set forth aggressive examination
standards aimed specifically at biotechnology patent applications, such as those

claiming nucleic acid inventions.

In 1995, and again in 2001, the PTO issued guidelines relating to the “utility”
standard of 35 U.S.C. §101. See, e.g., Utility Examination Guidelines, 66 Fed Reg.
1092 (Jan. 5, 2001). Under these guidehnes, the PTO has demanded apphcants

identify a specific, substantial and credible utility for their inventions. This
_9.
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disclosure must appear in the patent application, which is filed shortly after an
invention is made. The guidelines do not pexmit an applicant to simply guess
about what a nucleic acid might be useful for — they require the disclosure to be
supported by a scientifically credible basis of support. The PTO has supplemented
these guidelines with training materials that illustrate how to apply the standards

properly. See, hitip://www.uspto.gov/web/offices/pac/dapp/mpep_examguide html.

In 2001, the PTO issued guidelines on application of the “written description”
requirement of 35 U.S.C. §112, first paragraph. See, Guidelines for Examination of
Patent Applications Under the 35 U.S.C. 112, P1, “Written Description”
Requirement, 66 Fed. Reg. 1099 (2001). As applied by the PTO, the guidelines
require applicants to provide a comprehensive written description of what they
perceive their invention to be as of the filing date of the patent. The guidelines, in
particular, direct examiners to conduct a critical review of whether broad claims,
such claims to broad class of related nucleic acids, are adequately supported by the
patent disclosure. For example, the guidelines divect examiners to question
whether a representative number of nucleic acids covered by a broad “genus” claim
are described in the patent application, or whether the applicant has shown that
there is a common structural relationship between the sequences and a function
shared by all the nucleic acids in the genus. /d at 1106. Again, the PTO followed
the guidelines with training materials that provide examples of commonly
encountered scenarios, with clear guidance on when to impose rejections. See,
hitip://www.uspto.goviwebh/offices/pac/dapp/mpep_examguide.himl,

-10-
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These PTO efforts have been aided by a series of decisions of the Supreme

Court and the Federal Circuit over the past two decades.

As noted above, the principles of broad eligibility for patents on living

organisms and materials derived from them has been affirmed by the Supreme

Court in Chakrabarty, and was again confirmed in 2001 by the Supreme Court in

J.E.M. Ag. Supply, Inc. v. Pioneer Hi-Bred Int’l, Inc., 534 U.S. 124 (2001) (holding

non-naturally occurring plants eligible to be patented under utihity patents).

A series of decisions of the Court of Appeals for the Federal Circuit have both

laid the foundation for the PTO guidelines, and affirmed the legitimacy of these

guidelines.

In In re Wands, 858 F.2d 731 (Fed. Cir. 1988) the Federal Circuit set
forth a practical guide for applying the “enablement” requirement of 35
U.S.C. §112, first paragraph. This requirement demands that an
applicant provide a disclosure that enables a person skilled in the field
of the invention to practice the full scope of the claimed invention. As
the court explained, unpredictability in the field of the invention,
which is common in the field of biotechnology, often demands a more
comprehensive disclosure. The so-called “Wands factors” are a central
focus of the PTO examination process in the biotechnology area. See,
e.g., MPEP 2164.01(a).

The principles in the PTO utility guidelines were affirmed by the
Federal Circuit in 2005 in the case of In re Fisher, 421 F.3d 1365 (Fed.
Cir. 2005). Fisher specifically addressed the patentability of expressed

sequence tags, which are short nucleic acids produced incidental to the

-11-
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expression of a gene in a cell. EST sequences correspond to at least
part of a gene that encodes a protein, and thus have some value in
conducting research to discover a gene or a protein encoded by the
gene. The Federal Circuit, largely affirming the rationale of the PTO
which had rejected claims under §101 in the case, held that this mere
potential for use in discovering a gene was not sufficient to satisfy the
specific and substantial utility requirements of §101, which were the
focus of the PTO guidelines. In particular, the court observed that
labeling the invention as a “research” tool or not was not helpful to the
analysis, stating:
[a]ln assessment that focuses on whether an invention is useful
only in a research setting thus does not address whether the
invention is in fact “useful” in a patent sense. [The PTO] must
distinguish between inventions that have a specifically
identified substantial utility and inventions whose asserted
utility requires further research to identify or reasonably
confirm.
Fisher at 1372. Instead, the court emphasized that the patent
applicant must identify in the patent application a utility that () is
specific to the claimed invention, rather than being generally
applicable to all molecules in the class of the invention, and (i1} must
be substantial, in that it provides “real world value” (i.e., that “one
skilled in the art can use a claimed discovery in a manner which
provides some immediate benefit to the public.”). The court then held
that claims based on the EST sequences described in the application
were not sufficient under §101. The Federal Circuit specifically
observed that the “... PTO's standards for assessing whether a claimed
invention has a specific and substantial utility comport with this

court's interpretation of the utility requirement of § 101.” Id.

-12-
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The Federal Circuit has also found the PTO’s guidelines concerning the
written description requirement to be consistent with the requirements
of this section of the patent law. See, Enzo Biochem v. Gen-Probe, 323
F.3d 956, 964 (Fed. Cir. 2002) (“We are persuaded by the Guidelines on
this point and adopt the PTO's apphcable standard for determining
compliance with the written description requirement”); see also,

University of Rochester v. Pharmacia, 375 F.3d 1303 (Fed. Cir. 2004).

The efforts of the PTO, and the decisions of the Federal Courts, have ensured
that patents on nucleic acids that are issued or asserted today are valid, reflect a
true inventive contribution, and provide a balanced set of rights for innovators
relative to the public at large. In simple terms, given the rigor of examination of
patent apphications in this sector and the stringent legal standards governing
patent ehgibility and claim scope, there is no basis for any criticism of the quality of

patents issuing that claim nucleic acids or other biotechnology inventions.

Nucleic Acid Patents Are Used In Different Ways by the Biotechnology

Industry

Some have identified concerns with “gene patents” and offered solutions that
would, as a practical matter, eliminate the possibihity of obtaining patents on
nucleic acids. Before addressing the merits of those concerns, it is important to
appreciate the far-ranging impact such a proposal would have on the biotechnology

industry.

Patents on a specified nucleotide sequence give rights to prevent the

unauthorized making or use of the nucleotide sequence. This right can be applied
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in a variety of commercial settings. One use is to incorporate the sequence into a
host cell, and use it to produce a protein encoded by that sequence. Another
application is to use the sequence to screen samples from patients to detect the
presence in the sample of the sequence, which might indicate that the person being
tested has a condition that justifies further investigation or treatment. Other uses
of the sequence can be envisioned, each having some distinct final outcome (e.g., a
product that incorporates the sequence, a product made via use of the sequence,
information that provides chnical diagnostic value, a therapy based on interfering
with expression of a gene). The same type of patent rights are implicated in each

application — patent rights in a discrete nucleotide sequence.

As such, a patent on a nucleic acid has significant commercial value because
the single patent can support a variety of distinct commercial apphcations ranging
from producing a new drug product to a new diagnostic agent. Consider the case of
a company that has developed a protein that is useful for treating a disorder. This
company will use the nucleic acid patent to control which companies, if any, may be
authorized to manufacture the protein. If the protein is identical to a protein that
occurs in nature, patent rights in the protein may be limited or non-existent. The
nucleic acid rights, by contrast, provide practical value by enabling the innovator to
control the commercial production of the protein. Without protection for the nucleic
acid embodiment of the invention, there may be no exclusivity available that could

justify investment in developing the therapeutic product.
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Legislation Altering Patent Rights in Nucleic Acid Inventions Would Harm

the Biotechnology Industry and Be Inconsistent With WTO Standards

Prohibiting the issuance of patents on nucleic acids would fundamentally
disrupt expectations that were set for the industry nearly 30 years ago in
Chakrabarty. The capacity of a biotechnology company to secure comprehensive
commercial protection against free-riding on its investments and efforts has been a
crucial factor contributing to the success of the biotechnology industry.
Biotechnology companies for nearly three decades have used patents to secure this
commercial protection, and count on it in a critical fashion to guide their business
development and investment decisions. In a setting where hundreds of millions of
dollars of investment must precede the commercial launch of a product, eliminating
or even limiting patent protection for a commercially important aspect of the
product (i.e., nucleic acids) would be severely disruptive and harm long-settled

expectations.

Legislation prohibiting the issuance of nucleic acid patent claims, or limiting
use of patents on nucleic acids, also would place the United States out of compliance
with its international obligations. For example, under the World Trade
Organization Agreement on Trade Related Aspects of Intellectual Property Rights
(WTO TRIPS Agreement), WTO members may not exclude protection for specific
categories of inventions, such as nucleic acids, or limit their “enjoyment” (i.e., the
ability of the owners of those patents to use them). Doing so would run counter to

obligations of the Umted States under Article 27.1, which prohibits discrimination
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in the availability or enjoyment (i.e., use) of patents and patent rights, based on the

field of technology of the invention.

Legislation is Unnecessary

Three different types of concerns have been raised regarding gene patents.

None of these concerns merits legislative action, in the view of BIO.

One concern that has been voiced is that the existence of patents on nucleic
acids is preventing academic research from being conducted. This perspective is
inconsistent with the experiences of BIO and its members. An important historical
aspect of the biotechnology industry is its close affiliation with the academic
scientific community — particularly professors in universities and in other pubhc
research institutions. This relationship is built upon shared principles, such as a
desire to advance scientific understanding through both basic and applied research,
publication of scientific advances and sharing of information regarding research

results.

This concern is based, in part, on fears of an increased frequency of patent
infringement assertions by biotechnology companies against universities and other
public research institutions following the decision in Madey v. Duke University, 307
F.3d 1351 (Fed. Cir. 2002). Most working in this field recognize that unique
circumstances were presented by the Madey case, in which patent rightsin a
machine were entangled in a broader dispute between Duke University and an ex-

employee. These circumstances are unlikely to be viewed as a harbinger of a new
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wave of patent litigation by biotechnology companies against universities. And,
since 2002, there has not been a significant increase in patent infringement actions
against university researchers. Certainly, if a university researcher is being
supported by a commercial competitor of a patent owner to develop a competing
product that infringes a patent, that researcher may become part of a broader
landscape of commercial disputes between the companies. But, concerns that basic
research will face significant new obstacles from patent litigation patent are
unfounded and not borne out by experience, either from before or after the Madey

decision.

A similar theoretical concern has been expressed that the number of patents
issued in the field of biotechnology will create an overall impediment to the
performance of research or in the development of products. The so-called
“anticommons” effect, as hypothesized by Drs. Heller and Eisenberg, Science, vol.
280, (May 1998), was that the “overpatenting” of biotechnology inventions would
stifle research and development in the biotechnology sector. Nearly a decade later,
the conflicts hypothesized about in the paper have not materialized. Instead,
research and development activities, both in the pubhc and private sectors, has
continued to enjoy vigorous growth. A summary of the paper and experiences since

it was published is provided as Attachment C to this testimony.

Another concern that has been voiced is that gene patents are impeding the
delivery of clinical diagnostic services. Examples have been identified of disputes

between companies that own patents on nucleic acids and entities attempting to
S17-



76

perform clinical testing for gene-hnked diseases. The fact that only one or two
disputes of this type have been identified despite the fact that thousands of patents
have been issued relating to nucleic acids, in one sense, confirms that the vast
majority of gene patents do not create significant impediments to performing

chnical diagnostic testing.

Finally, concerns have been expressed that patent rights in nucleic acids will
confer rights to control use of genetic information, including by individuals. Patents
give rights only in the making, using, selling, offering for sale or importation into
the United States of what is patented. In the case of a patent on a nucleic acid, this
means that the patent can be used vis-a-vis entities that make or use the nucleic
acid that has been patented. Dissemination and use of information about the
nucleic acid is part of the bargain of the patent system -- patent rights in a nucleic

acid cannot be used to stop use of the dissemination or use of information per se.

The granting of valid patent rights, in response to investments and
innovative activity, gives the innovator a certain degree of discretion to pursue and
exploit the patent rights. To the extent that the business model pursued by a
company is impractical, the market should and will respond to address the
shortcomings of that business model. It should also be kept in mind that patent
rights are inherently limited; they give the owner of the patent the right to prevent
others from using the patented invention without authorization. Patents do not
convey positive rights to perform diagnostic testing, impose impractical or unlawful

conditions (through contract or otherwise), or to waive comphance with laws
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governing competition or the regulation of human diagnostic products. Patents

only provide the right to prevent others from using the patented invention.

From a broader perspective, BIO submits that granting patents in exchange
for pubhc disclosure of inventions — including for nucleic acid inventions that are
new, useful, non-obvious and adequately disclosed — reflects sound public policy.
The benefits after nearly 30 years of experience cannot be contested — more than a
thousand companies, employing more than a million highly skilled people, and
producing hundreds of life-saving and life-changing products and services. Indeed,
the biotechnology industry is proof that the patent system is working as it should —
promoting billions of dollars of investments in crucially important research and
development, generating millions of jobs, and delivering new hope to patients and

consumers.

Conclusion

The U.S. patent system allows fox broad subject matter eligibility. This
system has served this country well over the past thirty years. Everyday, new
innovative products enter the market place, and every day, a new discovery is made
in biotechnology. The House Subcommittee is to be commended for undertaking this
examination of the role of gene, nucleic acid based system. In BIO’s view, altering
the legal standards of eligibility for gene based inventions, or limiting the ability of
innovators to use gene patents, would seriously harm the biotechnology industry.

BIO appreciates the opportunity to provide insight into the role of gene based
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patents in the growth of the biotech industry and to describe the nature of the

industry and its contributions to the improvement of the human condition.

Attachments

A, Biotechnology Industry Facts

B. Ted Buckley, The Myth of the Anticommons (May 31, 2007)
C. BIO Position on Research use Exemption

D. BIO FAQ on Gene Patents
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Executive Summary:

The theary ealled the ragealy of e araticommions was put Forth in 1998 and claimed that
ever-patenting of research in the field of bistechnology was hindenng rescarch and
development of new isnovative resnsents. Alibough no empirical evidenos was cited,
the theory quickly gained iraction

This paper examines the theory from both o theoeetical and empirical basis. From a
theoretical perspective, we find ths the gecgraphical inerpresation that has bees implied
s b Bienined

O the empirical side, rether than finding an industry unsble o comtinue 1o fisd
imnovative therapies due to a patent thicket, we find an industry that is actively engaged
in discovening and investing innovative therapics. Specifically, we find that

1. Since 1998 R&D of publicly traded biolech compamies has increased over 6w

2 From 1995 - 2005 the amownt of venture capital funding for bistechnoligy

commpanies has increase 30005

Employment has increased by 21% since 1995

4 Annual original INDs received by the FDA, while steady for a sumber of years,
leas shown & sharp increase in 2004 and 2005

$ The numbser of biological compounds emering preclinical iriaks in 2005 was 37%
kagher than the sunsher entering trials im 1998

& Mone of the pcademics surveyed reporied shandoning a line ol research duse 1o
pasenis on knowledge inputs

[

Thus, we conclude that there is neither theoretical suppon nor empirical evidence o
support the idea of the frageohy af the mfoommaony

L2045 « 020
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Myth of the Anticommons:
L Introduction:

Im 1558 Heller and Eisenberg put forih an idea in o paper that suggested tha oves-
pasenting was thremening innovation in the biotechnobogy indusiry ' The ides was called
the tragedy of i anticommeons. The theory pesited that, because of the excess number
of patents in the bistechmology arema, inmovation would be stifled due to an inability io
comduct research witlsout pabend infrimgement.  Although no empirical evidence was cited,
the idea quickly gairned a good deal of aflention 2nd traction

This paper examines the theory of the anfic from both a it -l and empunical
porspective. The paper finds that the theoretical constrsct, upon which the theary of
anticommons i3 based, i3 boo simplistic 1o sdequately characterize the biotecknology
warld  Further, ibough a number of metrics ane examined, none of the metrics
empirically suppon the idea that there is over-patenting in the bioechnology industry

The paper is arranged as follows. Section one contaims a beiel overview of the ecommics.
of paients. Section two provides an overview of the theory of the rragpedy aff e
annicommons - Section three discusses the theonetical shomcomings of the theoretical
comstract  Section four examines the empirical evidence A beiefl conclusion follows.

11, Overview of the Economics of Patemts:’

The idea underpanming the U'S Patent sysiem is the balance between giving incentives to
imventors and giving society broad acoess to mnovation. Abraham Lincoln may have put
it best when bse said, "The Patent System added the fuel of imtenest 1o the fire of genius ™
On ome hand inventors need to be rewarded For the time and efTor that they have put o
their inventions. Thas, society grants patents bo imventors which bestow a propeny right
to the individual inventor. The invention belongs o the invemor and can not be copeed of
used without the permission of the isventor. The result ol this exclusive cwnership ks
that the paice off the inventbon that is able to be chasged is higher than it would be in a
coampetitive market. and therefore, the invesios makes 8 higher profit for ihe investion
that hus been patented

The shility to charge the higher price for their innovative prodiscts provides the
imnovalors with an incemtive 1o develop innovative products. Without the incentive

" Hielier, MLA sndd Eicrberg, RS “Can Pacnts Deter | atisan” The A i
Bosgarch”™ Sewmor Vol 180 | May (v

* The discussan prescaed in he peger i & simplified ovenics of the paem ysiem is osder 1o il m
cuamination of whrler e i cvidence of i ropvdy of My oo, Pleane refer o
Ity v e ory e s i g for @ fallor discussaon of the U S, patesl sysiom
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pravided by the patend, the pace of innovation would slow because imventors would not
b rewarded as much For the time, effort and nsk that it 1ook o develop the mnavation
Indeed, intellectual property protection has been found 1o be a sgmficant determinam of
ecomomic growth

The patest syssem is especially important (o the biotechnology industry * Each
Biopharmaceutical that is brought 1o market requines on average 31 2 billion in research
and developenent. The cost is high for 8 nueber of reasons. The reasons include the
eumsher of failures thal ocoar sloag the way. For every biopharmaceutical that is broughi
o market, there are appeeocimately 10,000 failed atempis. In addition, the time 10 go
through clinical developenent and regulabory lf?m-ll 1o market for the
bicpharmaceutical is 97,7 monibs on average. ™" Finally, the cost of the clinical mmials is
guite high and has risen substantially in the pasi decade. On average the cost of research
and development rose T 5% -Ibm.-:-lhEl.n...l.l] rate of indlstion during the | #4s, the Imest
wears for which figures are available  Patenis granted on a biotechmological inmvation
allow the invemtors 1o recoup the research and development costs which bave been
mvested

N Dverview of the Anticommons Argumeni:

As has boen discussed, patents are contral 1o the development of inmovative therapies in
the biotechnology indusary. However, in 1998 an idea was put fonh that suggested 1ha
patents, instead of encouraging innovation, had the posential o actally stifle isnovation
in the hiotechsology industry,  This stifling of inncvation was called the tragealy of the
oo™ The authors posin thet inncvation may be stifled if there are too many
owners who may exclude others from a scarce resource. Specifically, if there are oo
many patent holders of upstream technology, they may inkibst downstream imnovation
because of ramsaction cosis and strategic behasiors. Imagine that a biotechnology

" Could, T M and Grsben W T ~The reke of insclioctual peoperny mghas in ooomomis growth” Sourmal
wf Pevekapessessr Epvisecs Vol 48 (1990) 323 = 150

! S for excample, Coben, W, M., Nelon R R, and Wahk | P, “Protecting their buicBostul Adict
Appropratals Cond ond Wy U S hlanul; g P Patont (O Mot)”™ SEER Working Paper
7552 Feboury 000

¥ DnMasi, Joseph A and Heary G Grabowli. ~The Cost of ioplamusceutical RAD: bs Biotech
Diflcrer™ Adamagerval anad {vcivion Eroworc Forthcoming

" Msie This does nol inclede pre-clmical nme of developmeni

Dadvlams, B A, Hapscn, B W, and Gebowska, B G “The price of inmnaion: mew estimaics of dag
developimenm coms " Sl af et Boosemies 22 (2005

" Hclicr, M. A and Frcberg. L 5. ~Can Paigsts Deter Inmonvatoni? The Aslicomsson in Biomodical
Bescnrch.” Scienor Vol 190 | May 1958,
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company seeks o do resesrch in a particular area to bring an innovative therapy 1o
markel ard that in order 1o do research i this anea the company must use a set of
Enoadedpe inputs. Further, suppose that each of the knowledge inputs has been patented
by o differem company. In onder for the biotechnology contpany 1o proceed with the
research, i must first recelve permission Trom each of the patent holders 10 use the patent
bolder's knowledge imput for its research

Figure 13

i '\

Patard & |

Pwm!-i
Iy s ClSe e COMpEny wivakd Mibed b obiais pemmadas o
& diferend partes fafors € could urderiaks B restarch progct

Cretting permisshon may take considorable time and mry requine considerable money
Thiss, the reseanch 10 bring an innovative therapy 1o masker may be delayed, may cost
mode of may nod take place if the company can nol obiain permaission from all of the
upsaream pasent bolders. Im this scenario ane patent holder in the set of knowlodge inpuis
could suppress the research by rot grasting permission for the bictechnology company o
use its patented imput

IV, Theoretical Shoricomings of the Anti

The theory cutlined above 13 appealing for nts simple elegance. However, the simplicity
of the anganvent is one of i1s shor comimgs. An implicit pan of the argument is that there
is & scarcity §o the biological commons akin 1o a geographical scarcity. Indeed, in
responding to Heller's and Einshery's call fir a formal econcenic model to be develaped,

L2045 « 020
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Buchanan and Yoon developed an economic maodel and illustrased it geometrically *
Fustther, in ancther paper that discusies the irogvaly of the artioommony Scherer states,
“The problem is analogous to conditions o the Rhine River dusing the 18 Century
Dhver the B5-kilameter streich between Mainz and Koblenz in 1 T80, there were nise 161l
satsons.. "™ The result of the excessive numbser of 1olls was a significantly lower
amounl of traffic on the river

The geographic analogy is appealing bua is Nawed when applied to the biotechmol gy
indusiry. In the examples above, there is a single staning poimt and a single ending poini
Im sddition in the Rhine River analogy there is oaly one rowie from the starting point 1o
the ending point. However, the “geography™ in the biopharmacewtical world is much
more complex than geography that is desoribed in the world of the anticommons. In
bictechnology world there ane many starting points and mamy rouies that will bead o the
desired ending point, which in this case is an innovative therapy, In applving the
*geography” of the biopharmaceutical world to the Rhine River analogy, imegime that a
shipper wants bo tramspon good from Maing io Koblenz bt is faced with having to go
through mine todl stations on the river Whereas in the 18 century, the shipper had no
ather option but 10 traverse the rver, in the 21¥ century biotechnology world, the shipper
b alvermative routes, such as masds, rail or air, Thus, the shipper can reach the desared
ending poind by going around the river tolls."'

The idea of going sround & 1ol is well known in the biopharmaceutical indusiry, as well
as other indusaries, and is called |mventing arousd a patesi. An Hlustrative example is the
class of pharmiscesticals called statins, which are medicines designed so lower blood
cholesierol levels. In this case, the desired endposnt is & lower blood cholesterol bevel
According o the geographical example shove, there is only one roule to the desined
endpoint end thus, one would expect only one siatin jo be on the market. Howeves, there
are more than five statin prodscts on the market presemily. The statins are but one class
among many therapeutic classes of pharmacewticals in which there are two or mare
produscts. There are multiple products in clinscal testing for the treatment of breast cancer
that wtilize a vaniety of mechanisms of action. Some of tbese products” mechanisms ol
acthon overlap with the mechanisms of actbon utilized by other produscts " Likewise,
there are mulliple prodiscts being developed for the treatment of chronic myelosd

" Buchanan, | M s Yeon, ¥, ) “Symescin: Trpodes: Commonm s Anticommsonn.” Sowrs of Law
amdl Erncmics Vol 43, Ma 1. (Apeil 2000

™ Scherer, F. ML “The Ecosomics of Human Gene Patenis " fsdesee Livdicine Vol 77, No. 12
[Decrber MYy Pan b p 1163

" Epsein, B A sed Kbk B 3. “ks there a Domedical Amscommons™ Mepsione Ssmmer 1004,

" Wahe, Enslhy, “OlasoSemithiling Casgor Dinig Thesaicms Heroopim Markon ™ Naure Riolcchookon
Vol 15, Mo 11 Docomber T
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teukemin "' Therefore, one can conclude that the geography of the biopharmaceutical
warld is much richer and mone complex than the geography posited by the world of the
anticommions

V. Empirical and Experiential Evidence and the Anticommaons:

While the discussion above showed that the geographical sssumption of the anticommons
theory is too limited, thar does ned densonsirate that the sapedy of e aurioommmo (s not
occumming We can ot cavegorically prove that there is no mragedy of the amticommrms
To do so would reguire an examination of & world without patents that does not exist
Hawewver, we are able to examine the workd as it is and desermine what evidence, if amy,
exists for over-patenting. If over-patenting wene ocourring in the biotechnology industry,
one wonld expect that fewer innovative therapies would be brought 1o market. However,
given that the timeline to bring a prodisct o masket is approximately 12 years from ame
of patend, i1 is [ikely 100 soon 10 examine number of innovative therapies for evidence of
the anticommons.  Therefore, we examine the inputs that produsce the innavative
therapies That is, we examine the amoant of research and development that 15 ocourmng,
the resull of that research and development and the experience ol companbes and
researchers in the industry. 1 the trogvaly of the amticommons is occurring, one would
expodt the following

1. The smount of research and devebopenent would decling
1 Ceweriy paribies Fewer potential innovative thempies would be tesied
3 Companies and researchers would clamor for o public policy remedy

We examine each of these in tum
1. The amount of research and development would decline
Recent RE&ED History

Compamies will spend research and development doflars uniil the point at which it is no
longer profitable fior them po do so. From a mone formal economic stand point,
compamies will spend until the expocted manginal benefin of the research and
development (e g . the expected revenie derived from the research and developmen)
equals the expocied margingl cost of the rescarch and development. The idea ol the
anticommons |5 that upstream keowlbedge inputs, which would be used in developing
innevative therapies, have been “over-patented” and this research in these areas is
difficult, if not impossible, 1o do withouw! engaging in pasest infrimgement. The practical
effect of this cver-psenting is 1o make research and development more difficult (e g,
costly) to undertake. Thus, one would expect that because the research has become mone
costly, the amoumt of research and development undenaken by bictechnology firms

"Hmwrl.?ﬂj. “Loaking Eevond bmatsib © JTAMA Vol 193 Mo, 4. hesuary 15, M
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woild decrease. Howewver, if one examines the amaunt spent on bictechnology research
and development, the evidence dies not indicabe that trageay of e armbicommaons is
OXCuming.

Figure 1:

Annual RED Expenses by Publicly Traded Companies

Billimns of doliars

104 1095 1908 1907 199E 1969 2000 2001 2002 003 004 2005
Year
.'..iﬂﬂ.'l'.ll E‘I‘I:I.ﬂﬂ‘."‘ﬁ.-a LI'_F,.l.n.-d biuh:h'u.inﬂ':inﬁ;.lq rlpui.ll.'l'ﬂ'?]—m
Financial data based primarily on fiscal-year fimancial statemnents of publicly traded
companies, constant 2005 dollars.

Figure IuﬁmMMMﬂMNMthIHym
comparies in the biotechnobogy arena has grown substantially over the past decade
Indeed, since IMMlhtmwgnh'mwnmﬂHDm
ineressed by over 6% '

I‘IMMﬂmM“1h ool ol doing rescarch and dovclopmest has actmily

degmeaned during the lime perisd. IMMM#:M#MHW#M

wih tha drograhy nf i iy, ooe could anpes thai ih @ in rescarch and o

Mmum However. scconding 1o Divimi, the cost of research and developmeni off 3
dl ot & e of 7.3% over and shove the cost of inflatios derag e [9905 Y
m:amnwmmuaﬂmwﬂw-uwﬁu
devekopmen costs.” Lermal o Headth Frommica 33 (2000)
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While figure | focuses on publicly traded companies, privately beld biotechnology
comparies play a pivotal role in the biotechsology indusery," Much of the funding for
thise companaes comes from the venture capital (VO community. 1f companies wene
unable 10 perform rescarch and development due 10 the presence of the anieommaons. one
winild expect the VO investment in biotechnol ogy to dry up

!_'ipn.‘k

Annual Venture Capital Investmant in Biotechnology

Billions. of doflars.
L - =

1585 1986 1967 1998 195G 2000 2001 2002 X000 2004 2008
Year

.';j.m National Venture Capital Association; constanl 2005 dollars

Figure 3 shews that the amsoust ol VT has inereased subsiantially in the past decade. In
200 ibve amnount of YV funding was almoss $4 billion, up 300% from 1993,

Another aspect of research is the number of personnel. [T the industry were experiencing
a significant show down duse 10 the fragedy o the anticommoi and the inability 1o persue
research on innowvative therapies, one wouald expect that the difficulties of the indusiry

" Indood sixonding ko Mipsms i Ermt and Yowsg's Bicond Bondon 2006 flecs qeanen of the 1.5
biosochnnkogy compamics in 204 ware privaicly held
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winild be reflected im a decrease in the bher of indestry employ Haowe:
bistechnobogy employment has risen over the past decade

Figure 4:

Biotechnology Emplayment

150

of employess

o
1964 1565 1996 1967 1968 1998 2000 2001 2002 2001 2004
Year

Sowrees: Emst & Youny LLP, annusl bioscchnology industry repons, 1993 -2008

Since 1798, the number of employvecs has increased by 21%. Thus, instead of secing
what one would expect iF an indusiry were experiencing the tnagedy of b oo
= lower research and development and with it falling employment - ore observes an
indusiry which is increasing research and developmem bevels and increasing employment

I Ceteres paribmy fewer potential innovative thempies would be tesied

Ifhmdﬁmmmﬁqmmﬂﬂpﬂﬁlhunmﬂ
was being undertaboen would be less efficient. That is, because so mamy of the knowledige
inputs had patents that needed 10 be licensed or invented around, the research projects
wionild take lomger or the research projects would be abandoned altogether As a result off
the intreased difficulty of doing research, the umber of innovative therapaes would
decrease. However, given the long lead trme that it eakes 8o research and develop an
nnavative therapy and beimg it o market, approximacely 12 years, it may be too early 10
see evidence af the trapedy of the ambicommons,. Therefore, we examine the pumber of
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anmual [rvestigational New Dnug (IND) submissions, which would be affected in a
samilar way. Bﬂkdﬁ;bmuﬁnkhﬂe.irmnw-qrrhmm
occuiming. one would expect the number to have decreased '

Figure 5:

Annual Original INDs Received

T 1962 TROD 105 1960 TG0 10GT 1908 1999 000 2001 02 2003 2004 005

Yoar

Sowree: FDA, Fargxels BioTas

One would expect the number off INDs 1o deop if the rragecly off the anvicommons were
ocquming. One finds a relatively stable namber of INDs being onginaied annually from
1900 - 1998, the seven vear time period before the tnaped i the amticommom was
posited, and a relatively siable number of INT3s being originabed From [5598 - 2003,
Hawever, there is a sharp increase in the number of original INDs received in 2004 and
JOHKS. These years are precisely the time period when one woubd expect a decrease i’
over-palenting were starting o ooour in 198, One would expect a decrease in INDs
approximately six 10 seven vears after the phenomenon began to occut because pre-
clinbcal testimg (thal is the time from a drug being patented umtil 1 reaches the IND stage)
akies on average betwoen 3 - 6 vears 1 there wene an antcommans problem, it would
ke 3 - 6 years 10 manifest

'™ Buocain bioochuobogical et ans used For e devel oof bl el rcdogets; therapecy ad
ibcrapouiic biclogscs. we avaming both in imm.
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Next, we examine the number of biological compounds that enter preclinical testimg on
an annual basis

Figure fiz

Binlogicsl Composmy
g ¥ & 8 B

T 1562 1993 1054 1960 TG0 19GT 1908 1999 2000 2000 2002 2000 2004 2008
aar

Nowree; Pharmaprogects, Informa Healtheare

Raibser than finding a decrease in the mumber of binlogical compounds entering
mmmLuummmm-mmemmd‘wmm
P ical trinls hoth before and after 1998, While the percentage
mmwfmhl%l-lmwhtﬁ 2005 time periods, in 2008 there
were still move than 3 7% more compounds emering preclinical trials every year than
were endering in [958, This finding is inconsistent with research being stifled or
hampered as one woubd expect to find if the ey of the amicommans wene soourring,

3. Companies and researchers would dlamor for o public policy remedy

A substastial nusmber of members off the Bistechnology Industry Organazation (B, the
rade assocaation fof 1he blotechnodogy Indusiry, are compamies who depend on the abality
o research and develop innovative therapies. This, i there were a trmpedy of the
stienmmon, one would expect that BIO would be clamoring for s public policy remedy
especially pateni reform, However, rather thas implyieg thai there is & mragedy of the
anticommosns which is impeding research. BIO's position implies that the paent gysiem
encourages innovation.  That i, ibe patent sysiem is ol hindeting innovation, but rber,




96

Bio

the patent sysiem is allowing companies to engage in research and development of
innevative therapies. '

The tregpedy of dre avaifoosmmony foouses specifically on the patenting of upstream
research However, BIO s position specifically suppons the patenting of “novel and
useful nuclestide sequences..” BIO also supports pateniing research tools which, like
mucleotide sequences, are akin 1o the knowledipe inpus that the ragedy’ of the
anticommons discuises. Fusther, B s position fandamentally opposes the sotion that
pasents on this broad armay of bictechnology inventicns are hindering innovalion. BIO
savs unequivocally that it supporis patenting of these types of inventions. In addition, it
affirms that intellechaal property rights are a prerequisiie for the o ial maccess of
these companies and for fiture innovation in these knowledge inputs

While the discussion above foouses on companmies and shows no evidence of the
anticommons, ome may argue that perhaps the fraepealy of e conticommmeonn is affecting
academic researchers rather than companies.  The Mational Academy of Sciences
commissioned a study to examine the issue ™ Walsh et af surveyed 414 academic
researchers from univers profits and go enl labs bo examine whether themr
research had been impacted by patenis. The auithors found that only 1% of the academic
respoidents statod that they bad experionced delays on thar progects of more than a
mosith due to patents on knowledge inputs. None of the acadenvics reponed abasdosing
a lime of research dus to patents on knowledge inputs

Thus, neither biotechnology companies nor academic researchers are claiming 1o be
adversely affecting by the patenting that is ocouring im the bictechnology arena. Indeed,
mone of the academic researchers surveyed have abandoned research becsuse of paient
issues. Further, bictechnology companies have siated not oaly are patents nod bunting
them, but on the contrary the ability 1o patent is a prerequisite for commeercial sscoess

We find no evidence of a fragedy of the amticossmiony either among companies of among
the researchers who work in academic, non-profit or govermmenital settings

V. Conclasion:

The reengedy of thw amstconinions b an clegant and compelling theory. The theory claims,
that instesd of emeouraging innovation as patents have been found 10 do in the
biopharmaceutical industry, the patenting that has been ocouming in the 19905 has the
potential 1o hinder innovation. However, as has been discussed, the theoretical consruct
af ihe amticommoes world is oo simplistic s describe the world of biotechrology. We

T WY 's Princapes Tor Paem Refonm Approved March 79, 2004 PBeand IF Sunding Commumee.

" Wakdy, 1P O, O and Coben, W, M. ~Vicw From (he Beoncl Patents and Material Taanfon, ™ Scimmce
Vol 399 2% Sopiember J04
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ackrowledge that we can not categorically state that there is no fragedh of i
auitecoimmrosn. To do so would requine an examinagion of o world withoul patents tha
does pot exisd However, we are able 19 examing the world as ol 12 and determing whai
evidence there exists for over-patenting  Indeed, if over-patenting wene accurming. the
oulcome of this over-patenting would be “fewer useful products for improving buiman
bealth """ Because of the long development tinse of innovative therapeutic products, we
nspoct the inputs of those products. The first input is RED. I there were a trmpedy of
e awaricrommons, one wonild expect that the smount of R&D would decline becsuse of
the ingreased difficulty of undenaking research. Yiet, we find the exact opposite. R&ED
in bath the publicly traded and privately beld biotechnology companies is increasing
Further, we find that the mumber of people employed in the industry is increasing aver
time. Mext, we inspect the pipelines of biopharmscewtical industry. I the research were
becoming move difficull, one would expect that the number of inmovative therapies in
testing would be decreasing. Rather, we find the opposite. 'We find that the pipeline of
both chemacally and biologically based imnowative therapies is expanding.  Thus, the
infemaation that we examine paints a picture of an industry that is growing in terms of
research and development with an increasing number of products in the pipeline. The
argament could be made that perhaps researchers - aither those in industry of in
acaileria - are encountering problems that are not reflected in the RED figures of in the
euimsbers associated with the produet developeent pipdine. However, the biotechnol ogy
ndustry is strongly supportive of the patesi system and costends tha i1 encourages
nmovation  Thas, indastry is not supponive of the idea that over-patenting is occusring
and hindering is ability 10 bring innovative therapics to the markeaplace. Funher, mone
of the academic researchers surveyed by Walsh o @f shandoned their line of research due
o pasents on knowledge inputs. Therefore, we conclude, based on both empirical and
expenientisl evidence, that there is no suppon for the idea that a irapedy of the
MIrACOIT §5 ocourTing in the bictechnol ogy indusiry

" Heller, M, A, s Fiscrber B 5 ~Can Paicns Detor Innovations™ The Anscomens in Beamedical
Rrsearch” Sciemor Vol 180 | May 19,
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BIOTECHNOLOGY

INDUSTRY ORGANIZATION

Biotechnology Industry Organization
On Research Use Exemptions
July 28, 2005

Overview

In exchange for complete disclosure of an invention, a patent grants the right to exclude
others from using the invention for a limited time. This time-tested contract is the
cornerstone of technological progress in a free economy, as it provides incentive to
research and invent while society gains access to the eventual products and knowledge.
Nowhere is this more evident than in the biotechnology industry. Biotechnology offers
enormous hope for curing intractable diseases and meeting many of the world’s
environmental and agricultural challenges, thereby improving the health and well being
of people today and for generations to come.

The current intellectual property system in the United States has been instrumental in
creating the biotechnology industry and sustaining biotechnology companies. By
protecting inventions that are essential to the development of biotechnological products,
the patent system’s time-limited protection spurs investment into the research and
development of technological products, particularly biotechnology products. It is
common for a biotechnology company to expend hundreds of millions of dollars and
work for more than a decade before it reaps its first dollar of product revenue. The risks
are great, and few companies actually succeed in their quest to get products approved by
regulatory authorities. Without strong, predictable, comprehensive and enforceable
patent protection, it is unlikely that investors would risk their capital or resources to fund
biotechnology endeavors. Through patent protection for the molecules that serve as
modern biotechnology’s foundation (proteins and nucleic acids) the biotech community
can invest in the R&D needed to bring these important and innovative healthcare
products to market.

BIO members are dedicated to translating cutting-edge technologies into products for use
in healthcare, agriculture and the environment to benefit humanity. BIO recognizes the
importance of the tools heing used in modern biotechnological research, including those
used in the private and public sector to decipher the human genome and other genomes.
BIO supports the ability of developers of innovative research tools to obtain patents on
their discoveries. BIO also supports the rights of developers to use intellectual property
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rights to succeed commercially so that investment in needed innovation will continue and
society will reap the benefits.

Through their close relationship with the research and academic communities, both
public and private, BIO members are dedicated to promoting the larger objectives of
scientific progress against disease and famine.
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Research Use Exemptions

Exemptions from patent enforcement are rare in U.S. patent law. However, there are
two types of existing exemptions that are of importance to BIO members.

One exemption is the judicially created research-use exemption. This narrow
exemption permits making and using a patented invention to better understand that
invention. It provides that it is not an act of infringement to make and vse a patented
invention if the use is limited to research or experimentation and the user does not
obtain any commercial advantage or benefit.

The courts have interpreted this exemption narowly. In Madey v. Duke’, the Court of
Appeals for the Federal Circuit held that activities that could be construed to have a
business-related objective (e.g., publishable research to further a university's prestige,
image, & ability to bring in grant money) are considered to be outside the scope of a
research use exemption. Thus, academic researchers may be outside the scope of
exemption if their activities further the interests of their institutions, such as attracting
tesearchers or securing research grants. As a practical matter however, a patent owner
will generally not enforce his patent against a researcher if the research activities in
question do not damage the patent owner’s commercial interests.

A second type of research exemption is included in the Hatch-Waxman Act of
19847, This exemption allows making and using a patented pharmaceutical compound
or device to collect data for submission to a U.S. Govemment regulatory agency
(typically for a generic drug manufacturer to submit to the FDA). This “safe harbor” is
intended for individuals or entities making and using patented materials for uses
“reasonably related” to the development and submission of information to the
government. In Merck v. Integraj, the Supreme Court held that a certain amount of
experimentation using a patented invention falls within the “safe harbor” provision of
the Hatch-Waxman Act as long as the experimentation is reasonably related to the
development and submission of data for the government regulatory agency. At the
same time the Court held that not all experimentation falls within the safe harbor.

BIO believes that taken together, existing pract1034 and law® 6pertaining to research use of
patented inventions is appropriate and provides the appropriate balance between product
development and research.

! John M.J. Madey, Plaintiff-Appellant, v. Duke University, Defendant-Appellee., 307 F.3d 1351; 2002
U.S. App. LEXIS 20823; 64 U.S.P.Q.2D (BNA) 1737

?PL 98-417

3Integr.e\ Lifesciences I, Ltd. and The Burnham Institute, Plaintiffs-Cross Appellants, and Telios
Pharmaceuticals, Inc., Plaintiff-Appellee, v. Merck KGaA, Defendant-Appellant, and The Scripps Research
Institute and Dr. David A. Cheresh, Defendants. 331 F.3d 860; 2003 U.S. App. LEXIS 11335; 66
U.SP.Q.2D (BNA) 1865

M Existing material transfer and licensing practices.

3 Merckv. Integra

% Madey v. Duke
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Gene Patenting FAQ'S

What i a patent?

A patent is an agreement between the government and an inventor whereby, in
exchange for the inventor's complete disclosure of the invention, the government gives
the inventor the right to exclude others from using the invention in certain ways. The
property right granted is quite different from what we typically think of when we own
land or other real property. A patent does not provide the right to make, use, offer for
sale, sell or import, but the right to stop others from making, using, offering for sale,
selling or importing the invention.

Can living things be patented?

Some, but not all, living things. The United States Patent and Trademark Office, PTO
(the agency charged with granting patents) enforces strict standards, set by Congress,
on what can be patented. Like any invention or discovery, a living thing must be
"new", non-obvious, and useful in order to be patented. More importantly, living
organisms under consideration for patenting cannot be those that occur or exist in
nature “Whoever invents or discovers any new and useful process, machine, manufacture, or
composition of matter, or any new and useful improvement thereof, may obtain o patent therefor,
subject to the conditions and requirements of this title.” 35 USC 101. One cannot obtain a patent
on just any living creature, such as a mouse, because mice have been around for a long
time. If, through manipulation of genes, someone makes a kind of mouse that never
existed before, however, then that kind of mouse might be patentable.

For example:
o Microbes

As long ago as 1873, Louis Pasteur received a US patent for yeast “free from organic
germs or disease.” With the growth of genetic engineering in the late 1970, the
patentability of living organisms was re-examined, and confirmed. A landmark
case involved Ananda Chakrabarty's invention of a new bacterium genetically
engineered to degrade crude oil. In 1980, the US Supreme Court clearly stated that
new microorganisms not found in nature, such as Chakrabarty's bacterium, were
patentable. Chakrabarty received a patent in 1981 (US Pat. No. 4,259,444). In its
Chakrabarty decision, the US Supreme Court stated that "anything under the sun
that is made by the hand of man" is patentable subject matter. Therefore, if a
product of nature is new, useful and nonobvious, it ¢an be patented if it has been
fashioned by humans.
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o Planks

In 1930, the US Congress (Congress) passed the Plant Patent Act, which specifically
provides patent protection for newly invented plants that are asexually
reproduced. In 1970, Congress provided similar protection for newly invented
sexually reproduced plants.

o Animals

In the 1980s, the question of whether multicellular animals could be patented was
examined. The key case involved a new kind of "polyploid" oyster that had an
extra set of chromosomes. This new, sterile oyster was edible all year round because
it did not devote body weight to reproduction during the breeding season. The PTO
found that such organisms were in fact new but this particular type of oyster was
determined to be obvious, and thus into patent was allowed. Nonetheless, the
polyploid oyster paved the way for the patenting of other nonnaturally occurring
animals. In 1988, Philip Leder and Timothy Stewart were granted a patent on
transgenic nonhuman mammals (U.S. Pat. No. 4,736,866) that covered the so-
called Harvard mouse, which was genetically engineered to be a model for the
study of cancer. The PTO does not allow anyone to patent a human being under
any circumstances. A 1987 PTO memo issued by Donald ). Quigg, Assistant
Secretary of Commerce and Commissioner of Patents and Trademarks, states, "A
claim directed to or including within its scope a human being will not be considered
to be patentable subject matter." Accordingly, since 1987, the PTO has rejected any
application that encompasses a human being.

o Natural Compounds

Natural compounds, such as a human protein or the chemical that gives
strawberries their distinctive flavor, are not themselves “living,” but do occur in
nature. Thus, they are new, and can be patented, only if, they are somehow
removed from the setting in which they naturally occur (so/ated). Therefore, a
compound that is purified away from a strawberry, or a protein that is purified
away from the human body can be patented /i /ts purified state (provided that,
the purified, e.g., protein or compound, ako meet the other requirements for
patentability, as well). Such a patent would not cover the chemical while in the
strawberry or the protein while in the person. Such a patent would not cover the
strawberry or the person. The USPTO does not allow anyone to patent a human.

What is a gene?

A gene is the fundamental physical and functional unit of heredity. It is made up of
tightly coiled threads or polymers of deoxyribonucleic acid (DNA). DNA is an
informational molecule and is made up of four distinct nucleotides: deoxyadenosine
(A), deoxyguanosine (G), deoxythymidine (T), and deoxycytidine (C). It is the
nonrandom order of these individual "bases’ that results in DNA being an
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informational molecule. However, in and of itself, DNA has no functional property. It is
a chemical that, when placed in an appropriate environment, will direct the synthesis
of particular and specific proteins, which make up the structural components of cells,
tissues and enzymes (molecules that are essential for biochemical reactions). Organisms,
from single-celled protozoans to far more complex human beings, are made up of cellis
containing DNA and associated protein molecules. The DNA is organized into structures
called chromosomes, which encode all the information necessary for building and
maintaining the organism. A DNA molecule may contain one or more genes, each of
which is a specific sequence of nucleotide bases. It is the specific sequence of these bases
that provides the exact genetic instructions that give an organism its unique traits.

Can genes be patented?

hofated and purified genes are patentable inventions if they meet the patentability
requirements of Title 35 (including being novel, nonobvious, adequately described and
useful). It is difficult to identify genes and even after we recognize them, it is very
difficult to isolate them and put this information to use.

Gene and nucleic acid-based patents have helped attract the biotechnology and
pharmaceutical industry's interest in the development of gene-based therapeutics,
diagnostics and processes. For example, the isolated and characterized gene associated
with a certain type of breast cancer, Her-2, was patented after years and millions of
dollars spent in its identification, isolation and characterization. This discovery and the
patents protecting its various aspects, enabled companies to develop therapeutics and
diagnostics for breast cancer,

Are patents granted on an individual's genes?

No. Patents do not provide any rights to a person or to the genes in his or her body.
Instead, patents are granted on fsofated genes and gene products that have real-world
applicability. That is, the patents cover genes and gene products that could be
obtained from any person, for example, from a blood sample. Genes are not unique to
an individual. Two unrelated people with brown hair may have the same gene that
causes their respective locks to be brown. Or two women may have the same mutant
gene that makes them susceptible to breast cancer. In that sense, a gene is generic and
could be obtained from any number of people who posses that gene. (What makes an
individual unique is the collection of genes that make up their DNA). As previously
mentioned, patents may also cover genes of microbes as well as genes from animals
and plants.

When considering the patentability of nucleic acids, which are the building blocks of
genes, one must take into account the nature of the object for which protection is being
sought. A nucleic acid, regardless of its source, is chemically indistinguishable from any
other nucleic acid. While its sequence of bases may change, there is no @ priorimeans of
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establishing its source. Human DNA is no different, at least chemically, from that of a
bacterium.

If one were presented with a nucleic acid, its sequence could be chemically
characterized, and any protein that it might encode could be determined. However, it
would not be possible to ascertain what species the DNA came from. In fact, DNA as
an isolated molecule does not exist within living cells. It is always associated with
various other molecules, such as proteins, sugars and fats. It is welt established that
subject matter that is a product of nature is not eligible for patent protection.
However, isolated nucleic acids do not exist in nature.

How will the patents on DNAs, RNAs, and their correlates help society?

Gene and nucleic acid-based patents have helped attract the biotechnology industry’s
interest (and the pharmaceutical industry's interest) in the development of gene-based
therapeutics, diagnostics and processes. Many, if not most, human diseases have their
roots In our genes. More than 4,000 diseases are suspected to stem from mutated
genes inherited from one or both parents. As of April 2000, 1,792 individual genes had
been linked to disease, including common disorders such as heart disease and many
cancers. In addition, discovery of new genes holds promise for new treatments,
diagnostics, predictive tests, and agricultural and environmental innovations. However,
in most cases, these discoveries will not be further developed if they are not patent
protected.

Without patents, these discoveries will remain just that, discoveries sitting on laboratory
shelves, and society will miss out on the public benefit that could have come from such
discoveries. Without the ability to protect core biotech inventions such as DNAs, RNAs
(ribose in place of deoxyribose, uracil (U) in place of thymine (1)) and their correlates,
the prospect of investing in biotech is so risky that investors will choose other industries
and technologies in which to invest. The road to putting a biotech product on the
market is long (10 to 14 years) and expensive (hundreds of millions of dollars) and, that,
only a small percentage (one out of 1,000) of biotech products ever make it to clinical
trials and, of those, an even smaller number (one in five) ever make it to the market.
These odds are astronomical, and patents provide the investor with an assurance that if
anyone benefits from the research, it will be the party that took the risk to invest in
that research. Without patents on biotech inventions, investing in biotech would be
akin to a donation rather than an investment and investors will choose other industries
and technologies in which to invest. The lack of availability of patents for biotech
inventions will be detrimental, not just to the growth of, but also to the survival of, the
biotechnology industry.
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Mr. BERMAN. Well, thank you all very much.

I will recognize myself for 5 minutes to begin the questioning
process.

Dr. Sung, you proposed in your written testimony a very specific
legislative proposal that creates a research use exception. One
problem I have heard often in designing a research use exception
is being able to draw a bright line between commercial use and a
research use of an invention. How did your proposal deal with that
issue?

Mr. SUNG. Well, Congressman, I should say that the research use
proposal that I laid out in my written submission was used as a
piece for further discussion points about that very aspect of it. I do
not think that it has been traditionally very easy to make that de-
lineation between commercial and noncommercial use. In fact, a
focus of the Federal Circuit opinion in Madey v. Duke related to
that difficulty.

That being said, the proposal, therefore, takes it and makes it a
selective opt-in process whereby it is a self-identification issue on
the part of entities interested in engaging in that type of “aca-
demic” research use, and to the extent they are willing to self-iden-
tify, there would need to be some transparency and accountability
for what they plan on doing through the submission of a detailed
research plan.

This is not meant to put both the academics and the private in-
dustry at odds, but, hopefully, to help foster a more open working
relationship between the two for that purpose.

Mr. BERMAN. So the researcher opts in and then has some kind
of transparent process submitted to, what, the PTO or another au-
thority?

Mr. SUNG. Actually, it could be a notice directly to the patent
owner for that purpose and, again, to facilitate the dialogue. Now
some may say that it is problematic because oftentimes researchers
would not know about a patent in existence, much less the patent
owner, and the reason this is drafted as an opt-in procedure is you
could certainly rely on status quo and conduct your affairs accord-
ingly.

Mr. BERMAN. Mr. Kushan, you say that any change to the law
regarding gene patents would negatively affect expectations by in-
vestors in biotechnology companies. You also indicate that the bio-
technology industry has had a long tradition of refraining from as-
serting their patents against universities, and you point to data
that supports this.

Since the biotechnology industry does not sue universities that
are making research use of their gene patents, would legislating a
clear research use exception upset investor expectations? Wouldn’t
an explicit research use exception for gene patents just codify an
already existing practice and, therefore, be of no real importance
to investors?

Mr. KUsHAN. Well, as your past 3 years of effort in carefully
drafting patent reform has shown, the words you choose to articu-
late that line will be very difficult to write down and to make sure
they do not have an overbroad or underbroad or unintended con-
sequences.

Mr. BERMAN. We will not use a second window. [Laughter.]
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Mr. KusHAN. I think it is fair to say that this has been kind of
an academic question that we have seen for the past 15 years,
whether it is necessary to create this kind of statutory bright line
to shield purely academic research. One of the challenges we see,
is that we very infrequently see purely academic research.

I think one concern that can immediately come up is if you have
an academic researcher who is sponsored by your biggest compet-
itor running programs intending to make an infringing product, we
would not want to see a statutory research exemption somehow
shield that person from the commercial liability they are going to
create, and I think as you go through some of these types of sce-
narios

Mr. BERMAN. Why would it? Take Dr. Sung’s formulation. The
researcher opts in and then tells the patent holder, even though he
is being asked to do this by the potential competitor, exactly what
he is doing, and the patent holder is sitting there watching to see
the day it goes from research into commercial development and
whacks him not only for infringement, but for breach of contract
or whatever.

Mr. KusHAN. Well, I will go back to kind of whether that would
ever happen. First, there are two scenarios that are out there on
this example.

One is that a researcher who is doing purely academic research
is going to be concerned about a patent and liability from that, and
I do not think there are many researchers who do purely academic
research that believe that they are at risk.

The second scenario is if there is really a commercial motivation
driving that researcher, putting yourself squarely in the headlights
of a patent owner would not be recommended by most attorneys
representing the company that is sponsoring that research because
it will create unnecessary risks.

I think as a practical matter, we see very few instances of patent
owners going after purely academic research, both because there
are very limited damages at the outset. You know, the work that
is being done does not reflect the kind of scale

Mr. BERMAN. Well, my time has expired, but——

Mr. KusHAN. Yes, I am sorry.

Mr. BERMAN. You say they very rarely go after purely academic
research, and then you say but they really do not do purely aca-
demic research.

Mr. KusHAN. Well, that is part of the challenge of drawing that
line you are trying to draw. I think if it is truly academic research,
there is nothing they should be concerned with. If it is something
that is not—if it is a sheep in wolf’s clothing or a wolf in sheep’s
clothing—then you should not really be shielding that activity
under a research exemption because it is not appropriate to do
that. That is actually commercially competitive types of scenarios.

Mr. BERMAN. Thank you.

Mr. Coble?

Mr. CoBLE. Thank you, Mr. Chairman.

Let me direct this question to all the witnesses.

Are most of the complaints about gene patents based on isolated
incidents or anecdotal evidence? The appendices of Dr. Grodman’s
testimony cite some disturbing cases, and I am wondering is there
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a systematic problem with the exclusive licensing of genetic asso-
ciations.

Mr. Grodman, why don’t I start with you?

Dr. GRODMAN. Thanks.

In the testimony, we both have in there, both peer-reviewed arti-
cles. There is one article, that from JAMA, that talks about breast
cancer specifically and talked about in those areas where there
were two genes that were found out that scientific research said
that there were other areas, other insertions, genetic arrangements
and mutations that, in fact, that 17 percent of the cases in which
it seemed to be negative were, in fact, positive under the light of
new studies. But in the cases of the one laboratory doing the test,
it was not the same incentive or urge to be able to go up and up-
date the test, as if there was another laboratory that was keeping
it up to date.

There also were in there specific cases when results come back
in an indeterminate manner, which is something that no degree of
regulation could attach, could be able to deal with, that in those
cases, it is up to between the referring geneticist and the doctor in
the laboratory to come up with a satisfactory result, and in that
case, that geneticist who referred the test had nowhere else to go
for the test.

So the concern is that exclusive licenses in diagnostic gene test-
ing, we believe, does lead to a situation of where there is no proper
competition or urge to produce a better service.

Mr. CoBLE. Mr. Kushan, let me ask you this. What would hap-
pen to the biotechnology industry if the Federal Government exer-
cised march-in rights on a regular basis, A, and should the stand-
ards of section 203 of the Patent Act be amended to encourage
greater use of march-in rights?

Mr. KUsHAN. Those are two difficult questions, and I will do
what I can to respond to that.

Mr. CoBLE. Well, you are a Carolina man. That is why I put it
to you.

Mr. KusHAN. Thank you. Notice my Carolina blue tie.

I think the first question of the use of the march-in authority
would have a fairly significant chilling effect on the biotech indus-
try, in part because the political decisions that might drive use of
that authority are very scary to companies that have invested
money in developing a product. The idea that you are going to do
all this work, spend all this money, finally reach the market, and
then at the back end of your business model, an uncertainty that
you could not have imagined will pop up and deprive you of the
patent exclusivity is going to have an impact on use of those funds.

The second part of this is that we have seen the NIH takes steps
in the past decade to use their influence without the march-in au-
thority. To set standards of conduct, for example, they developed
guidelines relating to use of materials and sharing of research tools
when there had been Federal funding involved in that, and that is
kind of a better model, essentially putting on the table that before
you take funding, you know that there will be conditions attached
to it.

I think when you look at the march-in experience, the fact that
they have never been used, and that there is so much reticence



108

about going to that as a mechanism, has created a fairly significant
set of expectations in the industry that they will not be used at the
back end in the commercial setting.

Mr. CoBLE. Thank you.

Before my time expires, let me go to Dr. Sung and-or Dr.
Soderstrom.

We have compulsory licenses in the Copyright Act. Why
shouldn’t we have compulsory licenses for patented pharma-
ceuticals and biologics, either of you two?

Mr. SODERSTROM. I would simply echo many of the comments
that Mr. Kushan just made in that when we are negotiating li-
censes, particularly to start-up companies or biotech companies,
this issue comes up all the time. What are the Government re-
served rights? What are march-in rights? How often are they used?

It is something that for investors is of extreme concern because
of the reasons he pointed out. If they are going to put a significant
amount of money at risk over a long period of time in a fairly high-
risk technology development exercise, they need some assurance
that that investment, if they are successful, would be protected.

Mr. SuNG. I would have little to add to those particular com-
ments, just to say that I think the standard recourse for purposes
of saying compulsory licensing is bad defeats investment-backed ex-
pectations at the front end.

Mr. CoBLE. Quickly, Dr. Grodman. The red light is about to illu-
minate.

Dr. GRODMAN. It is already on there.

Mr. CoBLE. It has illuminated.

Dr. GRODMAN. One point about it: As you mentioned in your
opening comments, the cost of getting a new drug to market may
well be a billion dollars. What we are talking about, what I am
really addressing are diagnostic genetic tests, the cost of which
could take from the association between the clinical rendition of
this sequence that is done in the university and then licensed out.
To have a laboratory to bring up that test, that might be anywhere
from $25,000 to $50,000 to, at most with new technologies, may be
a quarter of a million dollars. It is not the same investment that
we are talking about with therapeutics. It is very, very different.

Mr. CoBLE. I yield back, Mr. Chairman. Thank you.

Mr. BERMAN. Thank you.

We will have a chance to explore that specific subject you are
raising later in the third and fifth rounds of questioning.

Mr. Issa?

Mr. IssA. Thank you.

The fifth round is where I get my really tough questions in.

You know, I looked for something that was akin to this subject.
You know, when did we discover something and grant it a patent?
And, oddly enough, I found something that was a little bit close,
and that was when the product now known as Botox took some-
thing that was commonly understood and said, “But you can do it
for this. Do what it does, and you can do it for this reason,” and
it was granted a patent and continues to be an ever more broadly
successful product, including for people with migraine headaches
now. I think Congress should figure out that Botox is the antidote
for what we do.
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So, I mean, I see the importance of it, and I guess I will ask two
major questions.

Dr. Grodman, this is Coca-Cola. It is a secret. Nobody knows
what it is. And I understand that you support the patents, but just
because you support it and yet have a problem with the exclusion,
if we were to not grant patents in this area, would it be a little
bit like this, except we would not see it in the marketplace?

People would discover and then continue to keep it a secret so
that they could do the follow-on work. Isn’t that a risk we take
when we do not patent something which we want discovered, but
it could be discovered and kept a secret and, for example, diag-
nostic centers could preclude you from knowing what you need to
know while they know what they need to know and say, “Just send
it to us, and we will tell you whether you have this fatal disease.”

Dr. GRoODMAN. Well, I would probably be scarcely the last one on
this panel who would be championing patents. I think that in the
medical arena, we do know what the formula, if you will, of Coca-
Cola is. It has been well researched and referenced in medical jour-
nals. The question is whether or not we are able to go in and have
access to that different information.

So I am by no means, for my purpose today, supporting or not
supporting patents. What I am supporting is the fact that there
needs to be competition that when we have certain information
about diagnostics that people can compete over producing a better
test.

My own preference is that the information is open and that peo-
ple do benefit. In a system of what I am addressing, that license
for Coke is the best one there is and everyone knows what it is,
I am saying, fine, but pay them a license if you want to be able
to do it, but be able to allow everyone to be able to enjoy Coke no
matter what the outside

Mr. IssA. So, essentially, you have to make the argument for a
patent. Otherwise, there would be nothing to license. It would just
be a secret.

Dr. GRODMAN. I am not making the case for or against patents.
My concern is the ultimate amount of patient care and creating the
competition for the exclusionary idea that people cannot perform a
test.

Mr. Issa. Mr. Sung, I guess I will switch to you just to see if 1
can get a dissenting opinion.

If we, in fact, deny patents in this field, don’t we induce univer-
sities, perhaps the private sector because universities might choose
to publish regardless, don’t we induce people to cloak discoveries in
a way that allow them to further their business practices without
ever releasing them? Couldn’t you end up with five or ten or 20 dif-
ferent research facilities discovering the same thing, but keeping it
to themselves because if they cannot enjoy a period of patent pro-
tection, they might as well enjoy a period of exclusivity through
nondisclosure?

Mr. SUNG. No, I agree with those comments. I think that what
you are risking if you were to deny patent exclusivity in a par-
ticular area is to risk that, without that encouragement for disclo-
sure, that there may be, I guess, more of a motivation, if you will,
toward keeping something secret for a business purpose, but that
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would depend in a particular industry on the various market and
business approaches. But I do agree that you would be removing
the encouragement for disclosure that the patent system was de-
signed to protect.

Mr. IssA. And, Dr. Grodman, I will go back to you. I will get off
Coca-Cola for a moment.

I was an electronics manufacturer with now hundreds, but in
those days 37 of my own patents, and I made it a practice not to
license anybody. I made it a practice to produce my own products
and to provide a superior product based on my patent.

Why is it, you think, that a medical diagnostic company, whether
or not they invented it or they licensed it, should not have that
same ability to do it, and why do you think that it, per se, causes
them not to want innovation? Isn’t their clock ticking, and that if
there is not an encouragement by the licensee to get the inventor
to invent more and to continue, if that encouragement is not there
by the large dollars and the ticking clock on the patent, why
wouldn’t that, in fact, induce good development and good products?

Dr. GRODMAN. I would argue that that is not necessarily the case
when it comes to medical diagnostic and genetic diagnostics, that
when you go in and have an area which has a clinical association,
what you are really doing is not having a product or something
that you are going to sell. You are patenting an association, wheth-
er it be for a type of arrhythmia in three or four different genes,
and if you go in and you will do that test, if you do it without com-
petition, you will perform that test, and if people have that, they
will have nowhere else to go for that answer.

Let us say someone else goes in and says, “You know what?
There are three or four other genes that we can discover that will
make the answer clearer, better for those who are at risk, maybe
with medicines they need to be on or not. There is no possible way
that a test could be done on those without getting the permission
or a license on the original genes. As a result, innovation in that
case, gets to be stifled and patient care is affected.

If the second group of people had a license to perform those tests,
they can go in and make the ultimate test better. That would be
lost if only one person had the innovation.

The example in the testimony that we gave about where there
were certain genes about breast cancer that were done, it took 10
years of time for the one company that had the exclusive license
to include those other genes to help make the test clearer for risk
of breast disease. In a competitive framework, that would not be
the case.

I would argue that the genes on products or patents on products
or drugs is different than in this case of the diagnostic association
between a clinical condition and a sequence. There are funda-
mental differences which makes it important for multiple people to
do the test.

Mr. IssA. Thank you. I yield back.

Mr. BERMAN. I think we will do a second round.

I have a couple of questions, but let me just make sure I under-
stand. You are not arguing to nullify gene patents? Is there some-
thing different between a patent on a gene segment and a patent
on a genetic diagnostic test? Are those two different?
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Dr. Soderstrom?

Mr. SODERSTROM. No, sir. They are essentially the same. In fact,
were we as universities to have that competition on the front end
where there are multiple companies that are interested in commer-
cializing these products, that would be a great thing. That is not
often the case. In fact, it is seldom the case with universities, and
this is another misconception.

We often think of it as there is a patent, and there is a product,
and, as you know from your experience, those two things are not
necessarily equal and, in fact, oftentimes, we are in the business
of aggregating technology so that we can create the product, and
that is one of the misconceptions.

So, while I admit that there have been some examples where we
probably as universities could have done licenses differently in
hindsight, oftentimes we are not in that admirable position. We are
looking toward trying to induce somebody to invest in the tech-
nology and trying to bring it into a product form as quickly as pos-
sible.

So we do take a nuanced view. We do not necessarily always
grant across-the-board licenses. We divide it up into fields of use,
for example.

Mr. BERMAN. For me, I want to really get it down to something
so simple that I can pretend to understand it. I think of a medicine,
and biotechnology produces medicines, and then I think of tests,
which determine whether or not you have something, or you have
a predisposition to something or a genetic makeup that might
mean a higher likelihood of getting something. Should I be think-
ing about patents in the context of these different things, or does
it all blur into one?

Mr. SODERSTROM. Ultimately, they are the same. They are prod-
ucts that embody claims to a patented invention, and to the extent
that you deliver that in a pill bottle or to the extent that you de-
liver that in a set of reagents that are going to be mixed with a
patient’s blood and then spotted on a slide, they are no different.

Mr. BERMAN. In other words, they may have different goals,
treating versus diagnosing, but——

Mr. SODERSTROM. When we are presented with a discovery of a
new gene that affects a disease category, there are usually four dif-
ferent sets of claims that you write for it. One is the use of the pro-
tein that is expressed as a therapeutic, the gene itself as a poten-
tial diagnostic, the gene potentially as an antigen that would be
used in a vaccine or other prophylactic, and then the third is as
a research reagent for the discovery of other things. Those are the
four major claims that are on all DNA-based sequences that we
typically use. How they——

Mr. BERMAN. You mean it is sort of boilerplate?

Mr. SODERSTROM. It is pretty close nowadays, yes. It is fairly
routine. It is still expensive, but it has become much more routine.

Mr. BERMAN. All right. Then I will ask at least one other ques-
tion that I wanted to ask before I went down this road.

Mr. Kushan, why wouldn’t BIO support the use of march-in
rights in the kind of case that Dr. Grodman is talking about, where
the need to have others provide genetic tests is great? Again, I
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guess some of that depends on how I understand the questions I
was asking you.

Can you have march-in rights for this? I guess march-in rights
exist. They are just never utilized. But can we encourage the use
of march-in rights in this sort of subset of an area where the in-
vestment is not billions, it is thousands, tens of thousands, hun-
dreds of thousands to achieve the kinds of purposes that Dr.
Grodman was talking about?

Mr. KUsHAN. Well, I think your earlier question is getting to the
challenge that is at the root of this problem. The patents that issue
are going to have claims on nucleic acids corresponding to a gene
that, you know, you discovered. That single patent is going to pro-
tect many different potential applications.

One might be development of a method of making the protein
which then becomes a drug. Another might be using this clinical
diagnostic setting where you are going to be screening and trying
to determine if that gene is present in a sample. I do not know
what another application might be, but for the purposes of this
process, you are talking about the single patent.

Putting a condition through march-in rights on limiting the use
of that patent right is the thing that cause concern within the
biotech sector. The idea that at the back end of the process, once
you have reached the market, there is going to be a Government-
mediated decision to limit those patent rights, that is, I think, the
chilling effect that I was trying to describe before.

Mr. BERMAN. My

Mr. KusHAN. I think——

Mr. BERMAN. I am sorry.

Mr. KUsHAN. No, I think one of the other questions that I want-
ed to address is just can you address the concerns that have been
raised in these settings of clinical diagnostic use versus patent
rights and product development. I do not think you can do that
cleanly through the patent system or by limiting patent rights.

One of the things we always like to point out is that the patent
rights are rights over the invention, and if there is conduct or other
types of conditions that are seen in the market regarding the be-
havior of these companies, there are other ways of addressing that,
other than through the patent system, and I guess that is one
question to tackle, is whether that is something that is worth look-
ing into.

Mr. BERMAN. Mr. Coble?

Mr. CoBLE. Thank you, Mr. Chairman.

Because this issue is firing away, I will come back at you with
a two-part question. What is your opinion of the biotech examiners
at PTO, A, and, B, are they approving overly broad biotech patents
similar to what occurred with business method patents in the late
1990’s?

Mr. KusHAN. Well, I was at one point in my life a biotech exam-
iner, and I think for that sector of the Patent Office, I feel like
those patent examiners probably are on the higher end of the scale
of experience and training of most patent examiners. Many of them
have Ph.D.s. They are probably the best of the group over at the
Patent Office based on their training, experience, et cetera.
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I think the Patent Office is doing the best job I have seen of real-
ly tying down our patent claims. I think anybody that works in the
area of getting patents out of that group can share my pain of say-
ing that the claims that you emerge with are often viewed to be
exceedingly narrow, driven by both the strictness of the examiner’s
perspective and how the Patent Office uses these significant cases
that have come down.

That goes to one of my comments in my testimony. This is one
area where you are not talking about a patent that should not have
issued. These are patents that are meritorious. They are narrow.
They match the contribution in the patent application, and so that
is why we are looking at these rights with great interest. They are
very strong patent rights that should be respected.

Mr. CoBLE. Thank you, sir.

To either of the other three witnesses, gentleman, to what extent
are patent pools used today and should the Congress do anything
to encourage their use?

Mr. SODERSTROM. Congressman, the use of pooling of patents has
become much more routine on universities’ parts, but probably the
most impressive one is the pharmaceutical industry’s patent pool-
ing on snips, the small repeated segments, unique segments in
genes that we find.

It has become a reality for most of us in licensing technologies
that we only own a small part, in part because of what Mr. Kushan
just said, which is our claims have become significantly narrowed,
and that is a significant reality in the last 6 or 7 years, that it has
become much more difficult to get broad claims in the Patent Of-
fice.

In my case at my university, it is very frequent, probably 10 to
20 percent of the time, we are putting together intellectual prop-
erty, not just from Yale, but from other university colleagues to try
to put together a package which then could be licensed.

It is not difficult to do. It has become relatively routine, and I
do not see it as being a significant barrier to entry for a product.

Mr. CoBLE. Yes, sir?

Dr. GRODMAN. I cannot comment on what it is like in the aca-
demic environment. In the commercial environment, you know, it
is a noble attempt to be able to overcome a problem, but it is some-
thing which has not taken hold. I mean, there are many cases in
which we can talk about where some genes will diagnose a condi-
tion and three other genes may diagnose it better or differently,
and in those cases, there is very little camaraderie or ability to be
able to share information, often, when that happens, causing con-
flict. It is a noble attempt, but it has not helped the diagnostic
arena in a commercial environment.

Mr. COBLE. Dr. Sung, do you want to weigh in before my time
expires?

Mr. SUNG. Only to say that what we have here as a result for
looking at patent pools is that DNA is a de facto industry standard
for biological sciences. You cannot wake up tomorrow and say, “I
will not use DNA for these purposes,” and so for that reason, the
ability to design around in this field is very different than you
might see in other mechanic or electrical technologies where patent
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pools first grew up. So I think there is a need for this in many in-
stances that are more heavily

Mr. CoBLE. Thank you.

Thank you, gentlemen.

I yield back, Mr. Chairman.

Mr. BERMAN. Mr. Issa, here is my problem.

Mr. IssA. Yes, sir.

Mr. BERMAN. I have to go to the DOD Authorization Conference
Committee to push language that the Foreign Affairs and Judiciary
Committees are both recommending on the issue of Iraqi refugees.
They want me there now for this Conference Committee. My incli-
nation would be to give either of you the gavel to let you keep
going, but I am told I am not allowed to do that.

Mr. IssA. Yes, the Senate has gotten in trouble for doing that,
too.

Mr. BERMAN. To give it to a Republican?

Mr. IssA. Giving it to me. [Laughter.]

Mr. IssA. And I did not even abuse it. Okay. You want me to
wrap up?

Mr. BERMAN. So, I mean, the fact is I have five or eight more
questions I want to ask all of you, but I am not going to be able
to do it during this process. I would hope you would allow us to
be in touch with you to pursue some of these things because we
have in some cases just touched the surface, and we intend no com-
mercial use of our research. [Laughter.]

Mr. IssA. Thank you, Mr. Chairman. I will be quick.

Dr. Soderstrom, there was an earlier statement that somehow
patents were barring people from doing follow-on research to dis-
cover new genes. In your experience, is that incorrect?

Mr. SODERSTROM. That is incorrect.

Mr. Issa. Okay. So Yale University does not feel that even if
somebody over here has an exclusive license, that you read the pat-
ent, that it allows you to take what they have done and look at it
for your follow-on work. You just cannot incorporate it in your later
release. Would that be fair?

Mr. SODERSTROM. Two points: One, is there is no tendency to
look at patents prior to conducting research. At Yale, university
faculty members are free to pick any area of inquiry. Second, in
terms of the discovery that they ultimately make, we do do novelty
searches to see if there is other intellectual property——

Mr. ISsA. Sure.

Mr. SODERSTROM [continuing]. And in those cases, we may
choose not to patent simply because we do not see the point, and
we would just encourage publication as soon as possible. If we do
think that it would be a significant improvement, we usually would
approach whoever has the exclusive rights.

Mr. Issa. Okay. Now this is an academic question, but, for me,
it was not academic. My experience has been that exclusivity, being
excluded from somebody’s invention, caused me to, in fact, figure
out a way to skin the cat differently.

I am not in your industry. I am not in your academic endeavors,
but isn’t it somewhat true in all areas of endeavor that what you
do not have access to—and, Dr. Sung, Larry, I saw you perk up on
this, so you get first thing—isn’t it true that in a sense there is a
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benefit to exclusivity which is it causes people to go elsewhere and
discover other things or around it? Isn’t that an experience that
even in medicine goes on?

Mr. SuNG. Well, I do think as a generality the patent system is
designed to encourage design-around efforts and forward progress
as a result of those efforts. I do think that in certain instances,
again, because we are talking about genomic information here, the
ability to do so may be somewhat stricter and harder to do. So I
think there are instances where there may be blocking patents that
might issue to this that are impossible as a technological matter
to design around.

Mr. IssA. Okay.

Mr. SUNG. But I think your general proposition is correct.

Mr. IssA. And isn’t the pooling that has gone on, to a certain ex-
tent, the result of those blocks causing people to go to other areas,
create, if you will, block backs that then lead to the pooling being
a necessity so that you have an ability to invent in an area in
which very little is known?

Doctor?

Mr. SODERSTROM. That has certainly been our experience. That
is what we have recognized, because people see it as a utility, as
aﬁl opportunity to get around some of the things that are blocking
them.

Mr. IssA. Same? Same?

Dr. GRODMAN. No, I would disagree with that.

Mr. Issa. So we only have three out of four. Okay. Well, you
know that we can get a suspension pass with that here. Time is
limited for the Chairman, too, so I appreciate that we sort of have
a disagreement, but at least we got that out, as to what the value
of exclusivity is potentially.

Thank you, Mr. Chairman.

Mr. BERMAN. All right.

With great regret, I have to adjourn because of the way this
place works, but I do appreciate you coming, all your efforts, par-
ticularly the effort some of you made coming a ways to testify, and
we will be following up individually and perhaps with questions.

Thank you very much.

[Whereupon, at 3:28 p.m., the Subcommittee was adjourned.]
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intelicetus] property (1P in the felds of genomics, the sudy of sa organism's grsome and
the functicss of gencs, and protecssics, the birge-scabe stedy of projan sructes asd
fenctsons. Palenis are sought by scicntists in all soctors for roscarch in ihese arcas. The
freedom of others io conduct rescarch on a gene or protein amd (heir ablity to wse them |
healbcare could be consiraingd by the existence of & pateni

In rocenl voars, the LS. Palentl and Trademark Office (USPFTO) has boon mundated with
requests: for paienis on genes, gene (ragments, protomms, aad methods o siudy or prodece
them. Because thousands of gones or proicins can sow be cxamimed simuliancossly, there is
the possibility that & sumber of resincticas could impeds scientific progress by Blocking
scceas bo preveous Nindimga. Im light of this changing environment, the MNational Enslitwics of
Health (NIH) mded the MNational Rescarch Council (NEC)H &0 study the granting and
licessing of 1P nights on dsscoverics relating 1o genomics and proicomics, and ike efiects of
these peactices on research s innovation

The pateni Landscaps could bossme conssderabhy mors complex. and burdessome aver ime
Several steps may be taken io anticipaic aad prevest problesss for rescarch in gemomics and
proteosnics in the nesr feture, i more knowlodge s created, more patenl applications e
liled, and more restncisons are placed on sccess 10 informalios snd reoarces. The nation's
pobicy-makers, cowris, and hoalth aad patent oifscuals should lake the sicps cuthned below 15
prevent the mcroasinghy complex web of [P protections from geiting im the way of posenisal
breakihroughs in g mnd prot rescarch
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Figmre &1 Numbsr of DN A-based US Patests (w5 of Jume J, 3085 205 Propecnson ia based on md-yoar ot
Sowrea: (roorgetown Universty Dutabass

BEST PRACTICES

Mamy of the p ial o g ica, and |F can be o oided il scientisis and
mrmmmmmmwm NRC, s others 10 Euzilitse the free
wxchamge of maserials and data

Faster Free Evchange of Data, Isformasthen, and Masterials

KIH should contins: 1o encommge the freg exchange of maicnal and dats among its gramoes and
J‘m Mb.ﬂmwmwmumﬁmmhm:ﬂuum
e i

I.l_ullnd.nnuprnﬂ i lhndd- dardere and i Mp'nomﬂl'nrmhm
biological matenal or dats

KIH also should adapt ssd exiend the "Bormuda Rubes,” which wers created i 1996 by sciontists
imvolved in the publicly funded Heman Genome Project. The neles mstruct genomics researchers 1o
whase thear data in 8 free public daishase called GeaBasl They shoubd be evieaded 1o inclede proicin-
wiructare dats that NIH-funded cemers generaie for lange projocis m pesomics mnmm
pubilic asd private scctors should maka this information frocly availabls m the Worldwide Proten Data
Bank. a projoct by a of i omal h groups.

Faster Responsihle Pateotiag and Livondag Siraeghes

NIH has I:mdmopuﬂm ﬁm#mmwnmm.mm
Camtracts o (biintmg omd g B ! Rinrarch H and oot Proctices for the
£ i of Cremowic i that provide gesdance to NIH-landed instriuiices on balancing the
wadmmll’ﬁﬂu with ihe need 1o broadly disseminste new disgonenss and 1o maimize he
public benefit whesever wechnalogics owned or Funded by the Public Heath Service ano translerred 1o the
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commercial secior. NIH should require recipsenis of all rescarch grants and avands, cooperative
sgreements, contracis, and intramural rescarch stndies to follow these pedince documents. Other
Fﬂhmmﬂ'm' (wuch as otber foderal agencics, nonprofit and for-profil sposson) should adopi
anindar gudchoss,

I additson, patent recipicnis should analyvee whether further rescarch, development, and privaic
invesment are needed b realize the uselalness of their rescanch results and that propricieny or exclusine
means of disseminataon whould only be purvued when there s o compelling nesd. Alsa, whenever
possible, loomics should ba limised 1o relatively narrow and specific commenzaal application rather than
& blmkot exchesive bicenses for uses thal cannol be anticipaied at the moment.

ADAPTING THE PATENT SYSTEM TO GENOMICS AND PROTEOMICS
Some of this research has the potontial 1o blur the boundancs betwoen abstract ideas and applicatsom.
L'SPTC should creaie & formal mechanism, such as an advisery board of leading scholars m these Dickds,

o infonm examiners of new devilop and rescanch d and b improve the underissding of
comples and rapedly cvelving wchnologpion.
Nunobi lousmsess

To qualafy for & paient, an investion mis be uselful sed represend & crealive lesg, il cannol be obios 10
a person af cedimary dlall in & grven area. YWhen spphving the "nonobyicusseis” standard 10 genomic aad
protomas menisom, USFTO and the courts should comader whether a sewentn of ondmary akill wosld
hanve been sble to creaie a gives smvenison with reasonable expeciations of sscocss ai the iime the
investion wes made

Utility Standard

The Supreme Court esiabl dard in its 1964 decision i Bremver v Mansss requining thal a
plnntlppln-ihnwﬁ---wmhu'!p:ﬁcbmﬁt-mmrn However, this standard
Tt mot bcen spplicd in o consistent masser. |mvesingaton and ther institations should avoid sccking
s for peses of p whens i) are unk Thes include proscens tha s uscful for
rescarch ket do nol have terapeutic of disgmontic Mumctions

FACILITATE RESEARCH ACCESS THROUGH LICENSING AND SHIELDING
FROM LIABILITY FOR INFRINGEMENT

Experimental Use Exemnjition

A federal mppellaie coen rocemly repeciod the claim that the so-called “exporsmentsl use™ legal delense
whickls academas roscarch. From patent infringemaont Tiability. bn the futere, scademi: and other noaprolil
resgarch instibetions may Feel compelled to protoct themaelves from liability by tnving io regulate
investigaions’ behavior. This may bander rescarch sad fail o prevent legal problems becanse rescarchers
i oflen unable 1o determing how exmting patents spply 10 their wiork. 11 ia ahio possible tha patess
halders, kiowing that wniveriitio o nod cwrrently have kegal protection from such liabiley, coubd
incrrass domands for pascni-lcensing Foos or dictate other lonms that would burden the rescarch
enterprese. The sitsation could worsen over lime as [oesming restnciiom imposed by palest holders
increase, Comgress should consider leginlation ikai would albew sciemists 1o condnct rescarch on
patenied inventions e ander 1o discover povel uses of improvemsents withoul Fear of labelity for patent
mnfnmgement.

Fatent Poolieg

A patent pool r an agreement between Iwo of mon: padesl oumery 10 ense ons of mone of their patenls
o ona another of thind pariics. Fﬁmmﬁqn-wﬂlﬁl-ﬂlﬁmmlmﬂ'mm
patenicd upstrcam technology and ils p = ; -l rescarch and development. One
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issue that may be smpartant in the bealih ficld is the willingness of academic sowntists 1o have thoir
mvesmions pooled if thal would redece thesr share of novaliies pronided by emiversies. Thereffore, NIH
whould stady potcatial wniversaty, government, and industey arrangesseais for the pooling and croms-
licensang af genomis and probeonss palcnts, o8 well s rescarch iooks

Emsuring the Public’s Health

A few cames of refinaly to license practices by some hxe g wed contraversy because of
the prosensial adverse effoets on public health. In the United Sutu.mimcdﬁndwmwrdld'm
cascs whene health and safcty arc an sue. Should the rare case arise m whach rostnciod acoos works
againsi the isberesis n{pt.l:lrchlﬁ.mu“fnﬂmx legal precedenis and allow ibe provision of

muxmmﬁdhwﬂwmnh& g Comp 1o particular investors for ihe
use: of paricmted material

Gene-Bascd Dingnesiic Testing

There i comcern shoul isds deni validaises of g based iexi resslts. Paieni

wmmymﬂmmmm-umﬂudﬁm:mmﬂhmwmmm
using U patenbod wochmologics 1o validate the results of clinfeal wts. This say cawie problems and
mmnq.np-mlwmmuwmbmmﬂumllp:mnmmmmwwhh

ul' T I g, e results of & diagnosic test. Orvwners of paleses th comtrol
scess o disg sests should establisk dures that prenvede for independent venilication of 1cs
results, Congress should consides whether i@ 1 in the inberest of the public's healsh o create an cxemplion
o pascnt infmegement labsdity 1o deal with situatsons where palent cvners provent i
verificatson of their tesis
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THE COLLEGE OF AMERICAN PATHOLOGISTS

The College of American Pathologists, representing more than 16,000 physicians who practice
clinical and/or anatomic pathology appreciates the opportunity to submit comments to the House
Judiciary Subcommittee on Courts, the Internet, and Intellectual Property regarding an issue of
critical importance to pathologists and the patients they serve—access to genetic testing.

Our member pathologists practice in community hospitals, independent clinical laboratories,
academic medical centers and federal and state health facilities.

Pathologists play an integral role in health care as physicians who obtain and interpret data as the
result of examination of tissues, blood, and other body fluids for diagnosis and patient care. The
mission of the College is to represent the interests of patients, the public, and pathologists by
fostering excellence in the practice of pathology and laboratory medicine worldwide.

IMPACT OF GENE PATENTS ON MEDICINE AND HEALTH CARE

The current scientific revolution in genetics promises extraordinary advances in clinical
medicine. As the medical specialists in the diagnosis of disease, pathologists recognize that
genetic testing is an area of growth and change for pathology and medical practice now and in
the decades to come. The research, development, and practice of genetic testing in academic and
other medical centers is essential to medical progress, the training of physicians, researchers and
health-care professionals, and the continued improvement of the quality of medical care. Most
discoveries of human or pathogen genes can be effectively translated into gene-based diagnostic
test services without the incentives provided by patents or exclusive license agreements.
Pathologists therefore have a keen interest in cnsuring that gene patents do not restrict the ability
of physicians to provide quality diagnostic services to the patients they serve.

Gene patents pose a serious threat to medical advancement, medical education, and patient care.
When patents are granted, subsequent exclusive license agreements, excessive licensing fees, and
other restrictive licensing conditions prevent physicians and laboratories from providing genetic-
based clinical testing services. As a consequence, patient access to care is limited, quality of
patient care is jcopardized, clinical observations as the basis for new discoveries are
compromised, and training of health care providers is restricted.

Throughout history, medical discoveries have progressed from the discovery of basic anatomy to
histology and cytology—none of which are patented—to the more recent discovery of genes.
The trend of using patents to monopolize gene-based testing services is a radical departure from
historical precedent in clinical laboratories, and it works against the goal of making these
procedures widely accessible and affordable for the public. Especially troubling is the fact that
under patent protection, the increasing understanding of the utility of the test, as well as the
underlying disease processes, also becomes proprietary, thereby imposing a profound change in
how the profession and the public acquire knowledge about these rapidly evolving tests, the
diseases diagnosed by the tests and their clinical utility.
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The patent systemn in the United States generally encourages entrepreneurs to make new
discoveries and to benefit directly from making their efforts broadly accessible. Limitations in
how this patent system is applied to patents of genes compromises medical progress and access
to new gene-based tests. The patent system should be rccxamined to ensure the public intcrest in
improving healthcare decisions based on gene-based tests and access to those tests.

Physicians and scientists can easily and rapidly translate the fundamental genetic information
derived from sequencing the human genome into diagnostic genetic tests and use these tests for
patient care. Because information about gene sequences is so fundamental to understanding
specific diseases, patent holders can esscntially gain ownership of diseases through patents.
Exclusive or restrictive license agreements on gene-based tests have been used to prevent
physicians and clinical laboratories from performing genetic tests as diagnostic medical
procedures. Patients suffer because diagnostic test services are less readily and affordably
accessible.

Medical education and research related to laboratory testing also are threatened. The National
Academy of Sciences Committee on Intellectual Property Rights in Genomic and Protein
Research and Innovation last year recommended in a report that policy-makers take appropriate
steps to prevent the increasingly complex web of intellectual property protections from impeding
potential breakthroughs in genomic and proteomic rescarch. The report suggests several
approaches to improving public access to patented inventions. Specifically, it recommends that
Congress consider legislation to exempt research on certain aspects of patented technologies or
inventions from patent-infringement liability, with the goal of promoting scientific discovery.
The report also recommends that owners of the patented technology behind certain gene-based
diagnostic tests should establish procedures that allow other clinicians to validate test results. If
these patent holders do not take this step voluntarily, the report suggests that Congress consider,
in the interest of public health, whether work to validate such results should be shielded from
liability. This sole clinically-focused recommendation falls short, however, in recommending
specific protections for physicians and other providers of clinical laboratory services against
gene patent infringement enforcement. The College has supported policy recommendations and
advocated for legislation in Congress that would extend certain protections to laboratory
physicians.

In 1996, Congress recognized that medical procedure patents might impede the advancement of
medicine, curtail academic access, place unreasonable limits on the research community, and
interfere with medical education and the quality of care provided to the patient. As a result, in
October 1996, legislation was signed into law (Frist-Ganske Amendment, 35 USC Sec. 287) that
permanently precludes the filing of infringement suits against physicians and other medical
practitioners for the performance of “medical activities™ that would otherwise violate patents on
medical or surgical procedures. A “medical activity” is broadly defined to include the
performance of a medical or surgical procedure on a human body, organ or cadaver or on an
animal used in medical research. However, the Act does not explicitly affect enforcement of
biotechnology patents or extend to clinical laboratory services. With the advent of new and
innovative approaches to gene based diagnostic testing, and the promise of enhanced and
expanded diagnostic testing, laboratory services and clinicians should have the same protection
from patent infringement as other medical providers and procedures.
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Because of this oversight, medical practitioners who perform tests to diagnose genetic disease
have received “cease and desist” notification letters from gene patent holder’s indicating that
continued patient testing would be a patent infringement. Examplcs of diseases where testing
has been halted due to patent enforcement include breast cancer, Alzheimer disease, Canavan
disease, and Charcot-Marie-Tooth disease. To address this issue, the Frist-Ganske law should
be amended to protect clinical laboratory medical practitioners from patent infringement - just
as other medical providers are protected. This would ensure that gene based diagnostic test
services, which are part of medical practice and increasingly important, can be performed
without fear of reprisal for the benefit of patient care, medical training, and medical research.
Additionally, the College supports H.R. 977, the Genomic Research and Accessibility Act,
introduced by Congressman Xavier Becerra (D-CA) and Congressman Dave Weldon (R-FL)
that would prohibit patents from being obtained for a nucleotide sequence, or its functions or
correlations, or the naturally occurring products it specifies.

In summary, we are facing the unprecedcntcd situation in which a single patent owner can
prevent physicians throughout the country from performing diagnostic procedures that use
certain gene-based tests. This sets an extraordinary and dangerous precedent for patients and all
of medicine, and strays from the constitutional and social purpose of the patent system to
promote progress. Therefore, the College believes that current practices in the patenting and
licensing of genetic sequences must be reexamined to ensure that gene based diagnostic tests are
widely available and affordable for the greatest public benefit.
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