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New Rules, Different Risks

The past couple of years have brought substantial innovations
and changes in genomic science and the relevant patent law.
Combined, these shifts will globally change the risk analysis of
those in the personalized medicine space.

The business decisions raised as we march inevitably toward the
$1,000 genome are beyond this article’s scope.! However, this
article does attempt to show how recent changes in the patent laws
will protect and affect those business decisions. This paper outlines
how recent Federal Circuit and Supreme Court rulings change the
freedom to operate analysis—the ease in which to bring in outside
innovation, and its corollary, the ability to defend in-house intel-
lectual property from outside threats. These legal changes will serve
both to broaden and weaken patents in the personalized medicine
field and should inform companies as to how to optimally develop,
prosecute, and litigate their intellectual property.

The Science of Personalized Medicine

Personalized medicine promises to transform the way healthcare
is delivered. Although definitions vary, this term often refers to the
method whereby a therapeutic product or service is prescribed
and/or titrated (or potentially even developed) to a particular
patient subset as determined by the molecular features (genetic
make-up, gene or protein expression pattern) of the individual.

Currently, most drugs are selected or dosed based on the patient’s
age, weight, and presence or absence of various co-morbid condi-
tions, such as kidney or liver disease. These relatively gross levels
of distinction unfortunately fail to take into account many highly
relevant biological features specific to the individual patient such
as patient pharmacokinetics, including the absorption, distribu-
tion, metabolism, and excretion of drugs that affect their safety
and effectiveness in each individual.

Personalized medicine provides added value to the healthcare
system. Taking advantage of the growing expanse of genomic
data, medical product companies and treating doctors can make
more refined patient distinctions that will enhance a therapy’s
efficacy and limit adverse reactions. For example, reasonably
large percentages of patients who are treated with the antidepres-
sant paroxetine and the hormonal therapy tamoxifen cannot

activate the pro-drugs because of mutations in the CYP2C19 and
CYD2D6 genes respectively; as a result, they have substantially
poorer clinical outcomes.?

Personalized medicine also may radically change the way clinical
trials are conducted by enabling the stratification of patients into
subgroups representing those who are expected to experience a
greater or lesser effect from the treatment based on their genetic
make-up or gene or protein expression profiles. Using this
information to stratify patient subgroups, the industry is looking
to make clinical trials more successful and presumably less

costly. Further, personalized medicine may be used to identify in
otherwise unsuccessful drugs that failed to show efficacy among
a broad group of patients a particular subset of patients where the
drug was effective (e.g., Nitromed’s BiDil).? These “rescued” drugs
could perhaps minimize the lost sunk costs of failed drugs—costs
that are factored into and account for a significant portion of
successful drug pricing.

Stagnation in the Development of Personalized
Medicine?

It is unclear how many biotech companies currently are taking
advantage of the targeted therapy business model, reviving drugs
from failed phase-two drug trials. The cost of the data analysis
and directed trial follow-up should be relatively low compared to
industry’s sunk costs in these failed drugs.

Notwithstanding Food and Drug Administration (FDA) encour-
agement,* personalized medicine is far from being broadly
adopted among products under development within the industry.
Currently, only .5% of the $550 billion annual pharmaceutical
industry reflects the knowledge provided by these and/or other
genes in prescribing and dosing medications.

Key components of the personalized medicine revolution are

the genetic/biochemical assays, biomarkers, and diagnostic tests
that can be used to stratify the patient population and estab-

lish optimal usage of a particular drug. The tests often rely on
knowledge of a particular gene and its disease-related mutations,
and the correlations between the different mutations and disease
phenotype. Alternatively, the gene may be related to drug metab-
olism, and a correlation may be known between the different
alleles and the metabolism of the drug. Other models compare
gene or protein expression with the biological behavior of disease,
such as recurrence of cancers or benefit from therapy. Personal-
ized genomics patents in this context may protect the sequence
of the gene and its mutations, the correlations between the
genetic mutations or alleles with the disease or drug metabolism,
methods for treating the disease or delivering the drug based on
this knowledge, or any combination of these innovations.

Genetic diagnostic technologies are unusual within the context
of intellectual property in that unlike other fields, it may be
difficult to invent around the patented gene-drug-disease rela-
tionship, leaving the patentee able to control access to that gene’s
diagnostic powers. As this market grows and opportunities to
monetize genetic information becomes clearer, we can assume
that more genetic diagnostic tests will be licensed or litigated.
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But, current case law suggests that these diagnostics may face
risks under patent law. Without the protection of intellectual
property rights, there are concerns that among other impedi-
ments to research, valuable venture capital funding will dry up
and effectively impede innovation in these fields.

Do Personalized Medicine Innovations Fall
Under Patentable Subject Matter?

Patentable Subject Matter

Under current patent doctrine, “anything under the sun made by
man” is patentable but patents are excluded from laws of nature,
natural phenomena, abstract ideas, and mental processes.” The
Supreme Court reiterated this broad stance on patentable subject
matter in J.E.M. Ag supply Inc.®

Business Method Patents

The Federal Circuits decision in State Street further expanded the
Supreme Court’s scope of patentable subject matter by allowing
for business method patents when those innovations “produce

a useful, concrete and tangible result.” In State Street, Signature
Financial Group’s patented method that transformed data was
patentable under this new doctrine.”

Subsequently, many processes and methods, including methods
for correlating genetic information with disease states or drug
metabolism, became patentable subject matter if they could
produce a “useful, concrete and tangible result.”

Reversing the Trend?

Notwithstanding the decades of general expansion, there now
have been a number of recent cases that attempt to refine and
narrow patentable subject matter. Whether or not there is patent-
able subject matter is a question of law—a threshold criterion
making the use of this lever all the more powerful in limiting
patentability.’

Justice Stephen Breyer’s dissent in the Supreme Court’s reversal in
the Lab Corp case arguably set off this recent focus on patentable
subject matter.'® Lab Corp, which raised the issue of patentable
subject matter de novo and generated twenty amici briefs on that
topic, involved a process patent for helping to diagnose vitamin
deficiency through correlating the patient’s homocysteine level
with the deficiency.

Breyer noted the strong policy reasons for limiting these types of
process patents, as they threaten “to leave the medical profession
subject to the restrictions [ . . . that] may force doctors to spend
unnecessary time and energy to enter into license agreements . . .
[that] may raise the cost of health care while inhibiting its effec-
tive delivery.”"!

Bilski—A New Test for Patentable Subject Matter

Although Breyers dissent is not law, the Federal Circuit’ Bilski
decision currently is law.'* And, Bilski may have effectively
accomplished what Breyer’s dissent in Lab Corp advanced, over-
ruling State Street.*’

In Bilski, the patentee’s process patent on a method of arbitrage was
found to fall outside of the realm of patentable subject matter. In
outlining the boundaries of the subject matter clause of the Patent
Act," the court ruled (en banc) that a patentable method claim
must be either tied to a particular machine, or must transform an
article. Further, a specific machine’s use and/or an article’s trans-
formation must impose meaningful limits on the claim’s scope

to impart patent-eligibility; i.e., involvement of the machine or
transformation in the claimed process must not merely be insignifi-
cant extra-solution activity. The prior State Street and ATET tests
requiring only a useful, concrete, and tangible result were consid-
ered too vague and potentially too broad according to the current
courts understanding of patentable subject mater.

Opverall, Bilski has created substantial uncertainty and concern
within many industries, including the personalized medicine
industry. It is hoped that the Supreme Court, in granting certio-
rari, can reinstate some certainty and create law that is supportive
of the current direction of biotechnology in general and personal
genomics in particular.

Bilski and Biotech

To this end, amici have generated more than forty briefs, including
many from the diagnostics and therapeutics industry, generally
opposing the Federal Circuits position in Bilski or taking a neutral
stance but supporting the patentability of personalized diagnostics.
In suggesting that the Federal Circuit misquotes and misunder-
stands the Supreme Court precedence, many amici—noting the
importance and centrality of Bilski-like tests for the pharmaceu-
tical industry—suggest that the court create a broader rule that
will acknowledge the practical application of scientific principles
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represented in most diagnostic patents. This would allow for broad
reading of the subject matter section of the Patent Act, 35 U.S.C.
§ 101, maintaining only the very narrow historical exceptions.

Until Bilski is decided, however, the Federal Circuit, district
courts, and the United States Patent and Trademark Office
(USPTO) (92% affirmation rate by the Board of Patent Appeals
and Interferences of § 101 rejections) continue to apply the Bilski
machine or transformation test.*

Applying the new Bilski test, the Federal Circuit affirmed, without
an opinion, the district court’s Classen decision.'® Channeling
Diamond v. Diehr,'" the court found Classen’s patented methods
for evaluating and improving the safety of immunization sched-
ules through examining the correlation between vaccination
schedules and the risk of developing chronic immune-mediated
disorders to be simply a discovery of natural phenomenon and
unpatentable. The correlation process described and patented
was found to be indistinguishable from the idea itself.

Prometheus: Bilski Applied to Personalized Medicine

Most recently, the Federal Circuit applied Bilski in Prometheus Labs.,
Inc. v. Mayo Collaborative Services.'® Prometheus is the exclusive
licensee of patents that claim a process of measuring metabolized
azathioprine and other thiopurine drugs to determine an optimal
patient dosage. The Federal Circuit reversed the district court ruling
that struck down a method claim for “optimizing therapeutic efficacy
for treatment of an immunomediated gastrointestinal disorder”:

(1) administering synthetic thiopurine drugs to a patient;

(2) determining the levels of certain metabolites from a bodily
sample, such as blood; and (3) based on the metabolite levels,
adjusting the dosage up or down. In applying Bilski, the Federal
Circuit found that the method of treatment was an application of a
natural process by way of a series of transformative steps of both the
pro-drug and the body. The Court noted that tying the correlative
step to a therapeutic treatment protocol made steps (1) and (2) not
insignificant under Bilski and, as such, patentable subject matter.

Prometheus points to a potential work-around for genomic
diagnostics fearful of losing protection: tying the claims to an
actual treatment method. Prometheus shows that the courts will
acknowledge drug metabolism that occurs naturally in the body
as transformative events within the Bilski model.

Notwithstanding Prometheus’ win, in the words of Judge Randall
Rader, Bilski may prove to have a substantial negative impact

on biotechnology research and development as it “inadvertently
advises investors that they should divert their unprotectable
investments away from discovery of scientific relationships within
the body to diagnose breast cancer, or Lou Gehrigs disease or
Parkinson’s or whatever.”"”

Other Hurdles to Patenting Personalized
Medicine Innovations

Subject matter is only one of the bars to patentability, and the
personalized genomics industry currently is being challenged with
respect to other parts of the Patent Act as well, including novelty,
non-obviousness,* and the written description requirement.*

If Bilski potentially prevents the patenting of a procedure to find
actionable genomic correlations, the recent Federal Circuit rulings
in Kubin®® and Gleave** (discussed below) may further limit the
patentability of the underlying genes that are being correlated.

Kubin: Non-Obviousness

Many have viewed the Federal Circuit’s Kubin decision as a
significant change in the law of obviousness regarding biotech-
nology. Kubin’s patent application dealt with the isolation and
sequencing of a human gene that encoded a known protein. The
Board of Patent Appeals had rejected the application as obvious
under the new standard, from KSR Intl. Co. v. Teleflex, Inc. (KSR)
as one skilled in the art would be motivated to use conventional
methodologies to isolate the gene.?” The public owns the innova-
tion, but the inventor of the prior art in Kubin could not.

In upholding the Board’s decision, which found that the deter-
mination of the gene encoding the relevant protein was routine,
the Federal Circuit focused on the methodology of acquiring

the claimed compound and not on the compound’s novelty

itself, affirming that the determination of the gene was obvious
under the KSR standards. Kubin effectively overruled the Federal
Circuit’s 1995 In re Duel decision?® and broadened KSR to include
the unpredictable science of biotechnology. Fortunately, Kubin’s
facts make it easy to distinguish most cases, hopefully leaving
many gene patents as still non-obvious.

Gleave: Novelty/Anticipation

The Federal Circuit put further constraints on biotechnological
innovations’ patentability in In re Gleave. Decided only days apart
from Kubin, Gleave held that anticipation of a oligonucleotide
may occur when the sequence merely exists in the prior art,
even without any disclosed usefulness. Gleave’s antisense oligos,
designed to specifically bind to insulin dependent growth factor
proteins, were found to be anticipated given a prior art listing of
every fifteen base pair oligonucleotide string of that particular
gene. Thus, although the sequences in the prior art could not
be enabled without any usefulness characterization, the same
sequences could anticipate Gleave’s innovation.

Although the court did leave open the possibility of patenting a
method of use for Gleave’s antisense sequences, with the human
genome fully sequenced and new genomes coming online daily,
gene sequence composition patents may become more difficult to
obtain.

Ariad: Written Description Requirement

Biotechnology has had a relatively heightened written description
requirement compared with other technologies. This require-
ment, however, has been fairly consistent and reliable since the
Federal Circuit’s decision in 1997 when Judge Lourie set out his
bright-line rule requiring a “precise definition . . . by structure,
formula, chemical name or physical properties . . . ,” separate
and distinct from 35 U.S.C. § 112’ relatively weaker enablement
requirement.?’
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The written description requirement as currently applied to
biotechnology also makes it difficult to sufficiently describe a
subset of species to claim the entire genus. Most recently in Carn-
egie Melon and subsequently in In re Alonso,*® the Federal Circuit
emphasized a per se, formulaic approach to the written descrip-
tion requirement in biotechnology, requiring the recitation of all
the known sequences in order to afford protection for the entire

genus.

Whereas the enablement requirement mandates only that the
patent shows how one of ordinary skill in the art could go
about acquiring the sequence, as it stands, the high bar set for a
biotechnology written description makes it easier to invalidate
patents on summary judgment.

Until now, the alternative for biotechnology inventors was to
narrow their claims to a subset of a genus, something often easy
to design around and hard to protect. The Federal Circuit in

its upcoming en banc review of its April Ariad decision, which
invalidated Ariad’s patent for failing to adequately disclose the
sequences of the molecules that inhibited NF-«B activity (nuclear
factor kappa-light-chain-enhancer of activated B cells)—the
claimed invention—will examine whether the statute supports
both a written description and enablement requirement, poten-
tially changing substantially how gene patents are prosecuted and
litigated.

ACLU v. Myriad: Targeted Attack on Gene
Patents

Finally and perhaps of most significant concern to those devel-
oping personalized genomic inventions is ACLU v. Myriad.*® The
ACLU, in conjunction with several research associations and
other interested parties, filed a lawsuit against Myriad Genetics
arguing that Myriad’s intellectual property rights over the BRCA
genes for predicting genetic predispositions to breast and ovarian
cancer violates both the Constitution and the Patent Act. Myriad’s
patents claim the gene coding for the BRCA2 peptide, methods
for detecting mutations in the BRCA gene, and methods for
detecting changes in the BRCA gene.

The American Civil Libertities Union (ACLU) argues that both
the genes and asserted correlations exist in nature and should
be outside the scope of patentable subject matter. The ACLU
further argues that the USPTO’ position on gene patents—in
that purified genes do not exist in nature and as such are patent-
able, supported by nearly of century of case law*>—violates the
constitution; as a First Amendment issue, patenting genes also
undermines the free flow of information and scientific informa-
tion, notwithstanding evidence to the contrary.

Many amici have already stepped up to comment on this case,
which could decide the future of gene patenting.

IP Protection of Personalized Medicine—Is It All
Moot?

Even if diagnostic tests are protectable subject matter, the Federal
Circuit may have provided a viable work-around, further weak-

ening the intellectual property protection that can be provided

to the developers of personalized medicine genomic diagnostics.
U.S. patent laws only protect patentees from domestic infringe-
ments. 35 U.S.C. § 271(g) extended this protection, allowing a
patentee to sue for infringement against parties importing and
selling products made by U.S. patented processes outside the
United States. But recently in Bayer v. Housey, the Federal Circuit
limited this reach of Section 271(g) and effectively sanctioned the
offshoring of United States patent-protected diagnostic testing by
allowing the transmission of the results of those protected tests
back into the United States without fear of civil liability.** With
the limited and relatively mobile infrastructure necessary to set
up diagnostic testing, patentees would have to obtain patents in
every country to foreclose the possibility of offshoring entirely.

Back to the Science

Ironically, as this perfect legal storm continues to grow and swirl
around personalized medicine, the underlying science continues
to thrive. Computational power, as per Moore’s Law, continues to
march forward, doubling every eighteen months. Concurrently,
the cost of computational storage has been constantly dropping.
At the same time, the Human Genome Project has opened up
much of the human genome. And, outpacing even Moore’s law,
DNA sequencing technology has substantially brought down the
cost of genomic sequencing. Finally, genome-wide association
studies (GWAS) take advantage of gene chip technology that
allow practitioners to test hundreds of thousands of gene and
gene fragments simultaneously. Combined, these technologies
allow therapeutic product developers to determine what genomic
complements are most relevant for a particular therapeutic
product. The net effect of all of these technological innovations
working in concert has been a boom in relatively cheap action-
able genetic information that can now be mined for pharmaceu-
tical innovation.

Risk Analysis: What Should I do?

Personalized medicine with its promises of lowering health-

care costs and reducing adverse drug reactions is clearly in the
best interest of the public health. At the same time, personal-
ized medicine provides an opportunity for a business model for
therapeutics and diagnostics that can be profitable. However, the
changing patent protection regime, particularly as it applies to
biotechnology, can support or hamper development of personal-
ized medicine. In-licensing innovations may become easier as the
courts work to narrow the ability to patent genes and globally
weaken biotech patents under Bilski, Gleave, Kubin, and Housey.
At the same time intra-circuit disagreements could do away with
the written description requirement entirely, leaving only an
enablement requirement effectively making it harder to invali-
date biotechnology patents while at the same time granting those
patents broader protection over larger areas of technology may
better protect in-house innovation.

In the end, independent of the actual protection afforded to
personalized medicine patents, those who grasp how these laws
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will affect their particular portfolios will be best positioned to
take advantage of these changes.
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