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 This article explores some of the current 
issues facing technology companies on the 
forefront of biomarker development and 
personalized medicine.  ‘ Personalized medicine ’  
refers to the use of information about an 
individual patient to select or optimize 
prophylaxis or therapy for that patient. 
Biomarkers are substances, such as a genetic 
alleles, proteins, carbohydrates, lipids, 
metabolites and combinations thereof that can 
be measured in the patient to provide the 
information needed for effective personalized 
medicine. For example, glucose and / or 
HbA1c are traditional biomarkers for diabetes 
monitoring. Personalized medicine 
applications for biomarkers include predicting 
an individual ’ s predisposition for disease 
and / or the timing of disease onset; predicting 
or measuring disease progression; selecting 
therapeutics for the individual to help prevent 
or treat a disease or slow its progression; and 
optimizing dosage of therapeutics for the 
individual. In addition to the promise of 
improving care for individual patients, 
biomarkers offer the possibility of reducing 
health-care cost for society, for example, by 
identifying patients for whom expensive 
medicines will be ineffective or harmful, 
before time and money are spent prescribing 
the medicines to such patients. For the 
purposes of this discussion, the term 
 ‘ biomarker diagnostics ’  will be used to 
describe these types of technologies. 
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 The identifi cation and validation of 
biomarker diagnostics are time-consuming and 
expensive processes. Useful biomarkers or 
biomarker combinations are sometimes only 
revealed through empirical studies that measure, 
track and analyze large numbers of biomarkers, 
in hope of identifying meaningful markers or 
combinations of markers through complex 
statistical analysis. When promising biomarkers 
are identifi ed in preliminary studies, the markers 
usually are not accepted immediately by the 
medical community and implemented into 
clinical practice. First, the markers are usually 
re-tested in further studies with large cohorts of 
human patients, to scientifi cally and statistically 
validate their diagnostic or prognostic value. 
Where biomarkers with prognostic value are 
sought, it may be necessary to conduct 
longitudinal studies to track how measurements 
of the biomarker change over months or years 
in patients, and track which patients develop a 
disease and which patients do not, in order to 
validate the prognostic value of the markers for 
that disease. These processes all require 
investments of time and capital. 

 Although identifying and validating useful 
biomarkers can be laborious and expensive for 
innovators, the cost of copying an innovator ’ s 
biomarker diagnostic often is not. Patent 
protection offers a potential barrier to entry 
for innovators against copiers, and an 
incentive to invest capital in biomarker 
research and development. 
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 Notwithstanding the importance of patent 
protection for promoting and recouping 
investment in biomarker diagnostics, the 
patent-eligibility for diagnostic processes has 
recently received scrutiny in the courts. By 
 ‘ patent eligibility ’  is meant whether an 
invention is the type of invention that can 
qualify for a patent under 35 USC  § 101, if 
other patentability criteria (for example, novelty 
and non-obviousness under  §  §  102 – 103) are 
met. In the highly publicized  Myriad  
decision,  1   a federal district court in New 
York ruled that patent claims directed to 
processes for diagnosing genetic predisposition 
to breast cancer (BRCA1 and BRCA2 tests), 
were invalid because they were directed to a 
type of invention that was not patent-eligible. 
The district court relied on the Federal 
Circuit ’ s 2008 holding in  In re Bilski , 545 
F.3d 943, 88 U.S.P.Q.2d 1385 (Fed. Cir. 
2008)( en banc ).  2   Under the Federal Circuit ’ s 
test, not all  ‘ ties to machines ’  or 
transformations are suffi cient: the use of the 
specifi c machine, or the transformation of an 
article, must impose  ‘ meaningful limits ’  on the 
scope of the claim, and not merely be an 
 ‘ insignifi cant extra-solution activity ’ . In 
 Myriad , the district court found that no 
machine / transformation existed, and that 
 ‘ Even if the  …  claims were read to include 
the transformations associated with isolating 
and sequencing human DNA, these 
transformations would constitute no more 
than  ‘ data-gathering step[s] ’  that are  ‘ not 
central to the purpose of the claimed process ’ . 
The  Myriad  case is currently before the 
Federal Circuit on appeal.  3   

 The Federal Circuit has recently applied 
the  ‘ machine or transformation ’  test to 
biomarker technologies in  Classen 
Immunotherapies, Inc.  v.  Biogen IDEC , 304 
Fed. Appx. 866 (Fed. Cir. 2008); and  Mayo 
Collaborative Servs.  v . Prometheus Labs., Inc. , 
581 F.3d 1336 (Fed. Cir. 2009). These two 
cases had some factual similarities in that the 
patent claims at issue in both cases included 
administration of agents to a subject, and data 
analysis steps related to the administration. 

However, the cases resulted in inconsistent 
holdings, with the Federal Circuit invalidating 
patent claims in  Classen  yet sustaining the 
validity of the patent claims in  Prometheus , 
applying its  ‘ machine or transformation ’  test 
in each case. 

 The Supreme Court then added further 
complexity to the question of patent-eligible 
processes on 28 June 2010, when it issued its 
long-awaited decision in  Bilski  v.  Kappos ,  4   an 
appeal from the Federal Circuit ’ s  In re Bilski  
holding. The nine justices unanimously 
agreed that Bilski  et al  ’ s patent application 
(relating to commodities trading and hedging) 
was not patent-eligible under  § 101 of the 
patent statute. In an opinion written by 
Justice Kennedy, fi ve justices agreed that the 
Federal Circuit ’ s  ‘ machine or transformation ’  
test was  an important test  for evaluating 
whether process inventions are patent-eligible, 
but refused to hold that it was the exclusive 
test, as the Federal Circuit had held. In a 
lengthy concurring opinion written by 
retiring Justice Stevens, four justices agreed 
that Bilski  et al  ’ s invention was not patent-
eligible, and opined that business methods  as 
a class  were not entitled to patent protection. 
Justice Stevens ’  opinion reiterated that the 
 ‘ machine or transformation test ’  should not be 
considered the exclusive test of what 
constitutes a patent-eligible process. 

 However, the Supreme Court failed to 
articulate criteria, other than the  ‘ machine or 
transformation ’  test, by which a process patent 
would be adjudged patent-eligible. Citing its 
own precedents, the Court confi rmed that 
laws of nature, physical phenomena and 
abstract ideas are  ‘ three specifi c exceptions to 
 § 101 ’ s broad patent-eligibility principles ’ , but 
its  Bilski  opinion did not shed much 
additional light on the scope and breadth of 
these exceptions. Although there was 
unanimity that the  ‘ machine or transformation ’  
test should not be viewed as an  exclusive  test 
for evaluating patent-eligibility of process 
claims, there was no clear statement of what 
processes that fail this test would, nonetheless, 
be patent-eligible under  § 101. 
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 On 29 June 2010, one day after issuing its 
 Bilski  opinion, the Supreme Court granted 
petitions for writ of certiorari in both the 
 Classen  and  Prometheus  cases. However, rather 
than agreeing to review these cases, the 
Supreme Court vacated the Federal Circuit ’ s 
judgments and remanded  both  cases for further 
consideration by the Federal Circuit in light 
of the Supreme Court ’ s  Bilski  opinion.  5   The 
decision to vacate  both  Federal Circuit 
decisions, without comment, gives little 
insight into the Supreme Court ’ s leanings on 
patent eligibility in this area, except perhaps 
that the Supreme Court thinks that the 
Federal Circuit should develop a consistent 
jurisprudence of its own before the Supreme 
Court hears an appeal. 

 What does all of this mean for patent-
eligibility of biomarker diagnostic inventions? 
It may be some time before the Supreme 
Court provides greater clarity on the issue of 
patent-eligible processes. However, the 
Federal Circuit can be expected to provide 
further appellate level guidance when it 
reconsiders the  Classen  and  Prometheus  cases, 
as well as when it considers the  Myriad  appeal 
for the fi rst time. On 17 December 2010, the 
Federal Circuit again held that Prometheus’s 
method claims were directed to patent-
eligible subject matter, reversing the district 
court’s fi nding of invalidity. Presumably, 
Mayo Collaborative Services will again seek 
review by the Supreme Court. 

 Although the  Bilski  decision left open 
the possibility that a patent claim may be 
patent-eligible even if it fails the  ‘ machine 
or transformation ’  test, claims that fail this test 
may be met with initial skepticism by the US 
PTO, and / or challenged by competitors in 
court. The US Patent and Trademark Offi ce 
noted in its guidelines to examiners for 
interpreting 35 USC  § 101 after  Bilski   6   that 
 ‘ To date, no court, presented with a subject 
matter eligibility issue, has ever ruled that a 
method claim that lacked a machine or a 
transformation was patent-eligible ’ .  7   This 
uncertainty that currently exists with the 
interpretation of  § 101 will cause many patent 

applicants to include additional steps or 
limitations in process claims, to satisfy the 
 ‘ machine or transformation ’  test. Although it 
is possible to claim some biomarker diagnostic 
processes in a wholly abstract way  –  inputting 
biomarker measurement information and 
outputting a medical decision  –  it also is 
possible for patent practitioners to craft patent 
claims for new biomarker diagnostic processes 
that include steps designed to satisfy the 
 ‘ machine or transformation ’  test. 

 If a  ‘ machine or transformation ’  step is 
included in a patent claim, there remains 
uncertainty how or when courts will deem 
such steps to be  ‘ insignifi cant extra-solution 
activity ’ . Such assessment on how  ‘ signifi cant ’  
certain steps of a method are to the invention 
is inherently subjective, and the Federal 
Circuit ’ s recent opinion in  King Pharmaceutical  
v.  Eon Labs   8   may hint at a move away from 
the notion that claims can, or should, be 
dissected and analyzed in this way.  King  
involved a claim directed to a method of 
increasing the oral bioavailability of a drug 
(metaxalone) to a patient, the method 
comprising steps of administering an effective 
amount of the drug with food, and informing 
the patient that administering with food 
increases bioavailability of the drug. The 
lower court had held that such patent claims 
were invalid, in part because they failed the 
 ‘ machine or transformation ’  test. The district 
court opinion focused on the  ‘ informing ’  step 
of the method, and the Federal Circuit 
disagreed with the district court on this aspect 
of the opinion.  ‘ The Supreme Court has 
stated that a  § 101 patentability analysis is 
directed to the claim as a whole, not 
individual limitations ’ . The Federal Circuit 
observed that the claim included a treatment 
step, and that medical treatment methods are 
transformative. Interestingly, the Federal 
Circuit cited its own vacated opinion in 
 Prometheus  for this proposition. The Federal 
Circuit sustained the district court ’ s holding 
of invalidity for lack of novelty under 35 
USC  § 102, explaining that the  ‘ informing ’  
limitation of the claim did not add novelty 



 Legal and Regulatory Update 

© 2011 Macmillan Publishers Ltd. 1462-8732 Journal of  Commercial  Biotechnology Vol. 17, 2, 191–194194

    Disclaimer      This article is intended to be informative and should not be construed as legal 
advice for any specifi c fact situation. Opinions expressed herein are those of the author and not 
necessarily the opinions of Marshall, Gerstein  &  Borun LLP or any of its clients. Readers should 
not act upon the information presented without consulting professional legal counsel.          

over an otherwise anticipated method.  9   Thus, 
the  King  decision may signal that the Court ’ s 
willingness to move away from the 
 ‘ insignifi cant extra-solution activity ’  doctrine 
and rely on more traditional criteria of novelty 
and unobviousness for assessing patentability, as 
long as a claim includes one or more steps that 
tie the invention to a particular machine or 
transform matter into a different state. 

 Of course, the inclusion of extra steps in a 
claim to a patented process comes at a penalty, 
because each additional step is a further limitation 
on claim scope, increasing the possibility that a 
competitor can design a non-infringing 
alternative. This penalty is somewhat enhanced in 
the context of process patents in view of the 
Federal Circuit ’ s restrictive view of what activities 
by multiple parties will constitute joint 
infringement of a patent claim.  ‘ Where the 
combined actions of multiple parties are alleged 
to infringe process claims, the patent holder must 
prove that one party exercised  “ control or 
direction ”  over the entire process such that all 
steps of the process can be attributed to the 
controlling party, that is, the  “ mastermind ”     ’ .  10   If 
the patentee cannot prove this relationship 
between two or more parties, each of whom are 
practicing a portion of a patented process, then 
the patentee may fail to carry his burden of 
proving infringement, even though all of the 
steps of his patented process are being performed 
owing to the combined actions of the parties. 

 Until the courts provide greater clarity with 
respect to patent-eligible processes, the safest 
course for trying to protect biomarker diagnostic 
inventions may be to draft a variety of different 
types of claims, including both product claims 
and process claims with a variety of different 
steps, to provide fl exibility for navigating the 
Patent Offi ce examination process when the law 
is more settled. By using this fl exible approach, 
patent practitioners will maximize the ability of 
innovator biomarker diagnostic companies to 

obtain meaningful patent protection for their 
products and services, providing incentives to 
bring them to the marketplace.     
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