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Personalised Medicine Inventions
- Is Patent Protection Possible?

Innovation relating to personalised

medicine and diagnostics is
extremely important in the
prophylaxis and treatment of

patients for many different disease
conditions. Arguably, it should be
possible to protect such innovation
under the patent system. However,
a recent decision from the US
Supreme Court now questions

whether patent protection for
personalised medicine and
diagnostic inventions will be

available in the US. This article
looks at what this decision means
for the protection of innovation in
this field and contrasts this with
the situation in Europe, which may
be more positive.

Personalised medicine involves
the tailoring of a treatment regime
to an individual, by the selection of
appropriate drugs, at effective doses,
for a particular disease condition.
The measurement of biomarkers,
metabolites or drug levels in an
individual may be used to determine
the likely effectiveness of a treatment
regime or to diagnose a condition
or indicate the potential risk of a
condition occurring. The discovery of
biomarkers associated with particular
conditions and the relationship
between the metabolism of particular
drugs with the efficacy of the drug
in treating a condition in a patient,
are therefore important advances
in diagnostics and personalised
medicine. Many diagnostic/prognostic
methods thus involve the identification
of the presence or absence of one or
more biomarkers, or the measurement
of the level of one or more biomarkers
in a patient. Further, personalised
medicine can involve the detection of
a biomarker or the measurement of
metabolites/drug levels in a patient.
Such methods involve the detection
of an entity (e.g. a protein/peptide/
nucleic acid biomarker) which is
naturally occurring within a patient, or
the detection of a compound which
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has been subjected to a patient’s
metabolic system. Hence, innovations
in the personalised medicine/
diagnostic field generally identify
the product of a naturally occurring
process or a molecule which occurs in
nature, and link that natural process/
molecule with the treatment/diagnosis
of a particular condition. As explained
in detail below, methods involving
the identification or measurement
of a natural entity or process are
being found objectionable in the US,
and inventions based on such “laws
of nature” may in the future face
patenting difficulties.

Laws of nature and natural
phenomena per se have historically
been excluded from patentability
in the US (and also in many other

jurisdictions). Thus, the patenting
of, for example, a new mineral
found in the earth, a new plant

found in the rainforest, or scientific
theories, is specifically excluded
under US law (isolated elements
from naturally occurring entities
may however not be excluded
under such provisions). However,
an application of a law of nature or
natural phenomena, e.g. to a process,
was not previously immediately
considered as unpatentable. Thus,
the use of an identified law of
nature, e.g. in diagnostics, may
have previously been considered
to represent a transformation of the
natural phenomenon, which could
deserve patent protection (depending
on the specifics of the invention).
Unfortunately, for personalised
medicine and diagnostic inventions,
which concern the identification and
use of a “law of nature”, this situation
may have now changed in the US.
The decision having the potentially
negative impact on the patentability
of personalised medicine/
diagnostic inventions, namely Mayo
Collaborative Services v Prometheus
Laboratories, Inc, issued  from
the US Supreme Court in March
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2012. Prometheus Laboratories is
the exclusive licensee of two US
patents concerning the treatment of
autoimmune diseases with thiopurine
drugs, and specifically concerning
methods for optimising therapeutic
efficacy and  reducing toxicity
associated with the administration
of the drugs. One of the patents
(US 6,355,623) specifically described
the administration of 6-Mercaptopurine
(6-MP) (and AZA) for the treatment of
inflammatory bowel diseases such
as Crohn’s disease and ulcerative
colitis, where 6-MP is enzymatically
converted to various metabolites
including  6-methyl-mercaptopurine,
and 6-thioguanine (6-TG) and their
nucleotides. 6-TG nucleotides were
thought to be the active metabolite in
mediating the effects of 6-MP. Further,
thiopurine methyltransferase (TPMT),
a cytoplasmic enzyme, was known
to catalyse the S-methylation of
6-MP and 6-TG to form S-methylated
metabolites such as 6-MMP and
6-MTG. An inverse relationship was
known to exist between TPMT activity
and 6-TGN accumulation, where
patients with less active TPMT have
more extensive conversion to 6-TGN
and are more susceptible to the
toxic side effects of 6-MP therapy.
The invention therefore resolved to
address the toxicity (and efficacy)
problems associated with this type
of therapy, i.e. with using thiopurine
drugs such as 6-MP.

The inventors of the patent found a
correlation between metabolite levels
and the likely harm or ineffectiveness
of the drug for a particular patient.
The representative claim of the patent,
which was examined by the court (i.e.
which defined the scope of patent
protection), had a drug administration
step, a determining step (where the
levels of metabolites were measured)
and a final clause indicating that
metabolite levels less than a certain
amount indicated the need to increase
the drug dosage, and metabolite
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levels above a certain amount
indicated the need to decrease the
drug dosage. Thus, the inventors used
the relationship between metabolite
levels of the drug in the patient and
the efficacy and toxicity of the drug
to provide instructions regarding
how the dosage should be modified
depending on the metabolite levels.

Claim 1 of US Patent No. 6,355,623

states:

‘A method of optimizing therapeutic

efficacy for treatment of an immune-

mediated gastrointestinal  disorder,
comprising:

(a) administering a drug providing
6-thioguanine  to a  subject
having  said immune-mediated
gastrointestinal disorder; and

(b) determining the level of
6-thioguanine in said subject
having said immune-mediated
gastrointestinal disorder,

wherein the level of 6-thioguanine

less than about 230 pmol per 8x10°

red blood cells indicates a need to
increase the amount of said drug
subsequently administered to said
subject and wherein the level of
6-thioguanine greater than about

400 pmol per 8x10° red blood cells

indicates a need to decrease the

amount of said drug subsequently
administered to said subject”.

Mayo Collaborative Services and
Mayo Clinic Rochester (Mayo) bought
and used diagnostic tests based
on Prometheus’ above-described
patents. However, in 2004, Mayo
indicated that they were to produce
and sell their own diagnostic test.
Prometheus then subsequently
sued Mayo for patent infringement.
Whilst Mayo were found to infringe
the patents at the District Court, the
issue of the patentability of the patent
claims eventually reached the US
Supreme Court. The court indicated
that the relationship between the
metabolite levels, and the likelihood
that the drug dosage would cause
harm or would not be effective, was
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a law of nature and hence was not
patentable. Although the claimed
methods were applications of these
laws of nature, the court indicated that
they would not be patentable unless
they had further features that provided
practical assurance that the methods
were genuine applications of those
laws. The court indicated that a patent
could not simply recite a law of nature
and then add the instruction “apply
the law”.

In this case, the court indicated
that none of the method steps of the
claims met the required standard. The
administration step simply referred to
the intended audience, i.e. doctors
who treat patients with the drugs, and
doctors had been using the thiopurine
drugs for this treatment before the
Prometheus patents. The determining
step of the method claims told the
doctor to determine metabolite levels
in the blood, and thus only instructed
the doctor to engage in routine
activity. Finally, the “wherein” clause
of the claim was found to simply tell
the doctor about the law of nature that
occurred, with a suggestion to take
these laws into account. The patents
were therefore found to be directed
to unpatentable subject matter,
which unfortunately sets a worrying
precedent for further similar cases
in the US (whether already granted
or undergoing examination at the US
Patent and Trademark Office).

Indeed, since the Prometheus
decision issued from the US Supreme
Court, the US Patent and Trademark
Office (USPTO) has published some
guidance concerning the patentability
of personalised medicine and
diagnostic inventions in the US.
The USPTO have indicated that a
patent examiner should ask three
questions when determining whether
an invention in this area meets
the patentability criteria. Firstly, it
should be determined if the claimed
invention is directed to a process
or method defined as an act or as a

CLINICAL/ MEDICAL RESEARCH

series of acts or steps. If so, then the
examiner must secondly determine
if the claim focuses on the use of a
law of nature. If the law of nature is a
limiting feature on the claim (i.e. its
description imparts a specific step to
the claim), then the examiner should
thirdly determine if the claim includes
additional steps that integrate the
natural principle into the claimed
invention so that the law of nature is
practically applied, and are sufficient
to ensure that the claim amounts
to significantly more than a law of
nature. The USPTO has indicated that
inventions that concern a law of nature
and which only contain additional
steps relating to conventional activity
will likely not meet the patentability
criteria in the US.

Thus, the impact of the Prometheus
decision on the patentability of
diagnostic and personalised medicine
inventions in the US is likely to be
high. It seems from the decision and
the guidance from the USPTO that any
inventions based on the identification
of a law of nature (e.g. the existence
or expression levels of a biomarker
or the metabolism of a drug), will
be declared as unpatentable if the
method of use of the law of nature,
e.g. the use of the biomarker to detect
a particular disease condition, only
contains routine application steps,
such as obtaining a sample and
measuring the level of the biomarker.
Sadly, this limiting interpretation
of patentability has been recently
confirmed in another decision to issue
from the US (this time from the Federal
Circuit), namely PerkinElmer Inc and
NTD Laboratories Inc v Intema Ltd.
The patent at issue concerned non-
invasive diagnostic methods for the
risk of foetal Down Syndrome. Claim
1 of the patent defined a method
for determining whether a pregnant
woman is at an increased risk of
having a foetus with Down Syndrome
by (1) measuring at least one marker,
by assay or ultrasound, during the
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first trimester, (2) measuring at least
one marker, by assay or ultrasound,
during the second trimester, and
(3) determining the risk of Down
Syndrome by comparing the measured
levels of the markers with the relative
frequency distribution of marker levels
in Down Syndrome pregnancies and
in unaffected pregnancies. Another
similar claim (claim 20) defined
using the first screening marker
alone to compare relative frequency
distributions, to screen individuals
into positive or negative risk groups,
where individuals in negative groups
are then screened for a marker during
the second trimester.

The Court indicated that the
relationship between the screening
marker levels and the risk of Down
Syndrome was a law of nature. It
was then investigated whether the
data-gathering steps of the method
were sufficient to make the method
patentable. The Court indicated that
the patent simply instructs a user to
measure screening markers using
well-known methods, and that the
determining step of the method is
simply a mental act (which cannot
impart patentability). Thus, it was
decided that the method claims did
not represent patentable subject
matter. However, the court hinted
that the patent may have fared
differently had additional steps
been claimed which utilised the data
which had been gathered, but no
indication was provided as to what
form such additional steps could
have taken (particularly in this case
which concerned detecting a risk of
Down Syndrome). However, for other
diagnostic or personalised medicine
inventions, it may be prudent to
consider firstly whether it is possible
to define a so-called mental step of
“‘determining” in a physical manner
and whether there is any way of
further utilising the information that is
gathered. In the case of a diagnostic
method, this could, for example, be in
the use of the diagnosis to select and
provide a patient with an appropriate
treatment regime. Therefore, although
a simple diagnostic method may
be considered to be unpatentable
at the USPTO, it is possible that an
invention which defines how that
information is used could be viewed
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in a more positive light. Although the
Prometheus claims made an attempt
to define how to use the information
gathered, a definite further instruction
was not provided in the claims. Thus,
the claims in this case simply stated

that particular metabolite levels
“indicated a need” to increase or
decrease the drug dosage, rather

than stating that the drug dosage
should be increased or decreased.
Perhaps the Prometheus patents may
have been viewed more favourably
had they included a further positive
step of increasing or decreasing drug
dosage.

Although the situation in the
US is less than satisfactory for the
protection of personalised medicine
and diagnostic inventions, Europe
in contrast may provide a more
favourable forum for pursuing patent
protection for such inventions.
Although diagnostic methods
performed on the animal or human
body are specifically excluded from
patentability under European law,
methods which do not define a step of
interaction with the human or animal
body may be patentable. Thus, a
diagnostic method concerning the
identification of a biomarker in a
sample obtained from an animal may
be patentable, since there is no active
step defined of obtaining the sample
from the animal. Similarly, methods
which involve the administration of an
agent to an animal and subsequent
analysis of metabolite levels may
be patentable, if defined in an
appropriate format, e.g. a method
for determining a disease condition
comprising measuring the level of
a metabolite in a sample obtained
from an animal to which an agent has
previously been administered. Thus,
diagnostic methods are generally not
excluded from patentability in Europe,
where there is no direct active step on
the human or animal body. In cases
where such a step must be performed
and where it is not possible to define
such a step in a passive way, then the
diagnostic method is only excluded
if it includes all of the following
features: (1) the diagnosis for curative
purposes representing the deductive
medical or veterinary decision phase
as a purely intellectual exercise;
(2) the preceding steps which are

constitutive for making that diagnosis;
and (3) the specific interactions with
the human or animal body which
occur when carrying those out among
these preceding steps which are of
a technical nature. Hence, a claim
relates to a non-patentable diagnostic
method only if it contains all steps
necessary to make a diagnosis. If one
step is omitted, there is no diagnostic
method but merely an intermediate
finding of diagnostic relevance.
Therefore, a diagnostic method which
must carry out an active step on the
human or animal body can still be
patentable in Europe as long as it is
possible to omit a step relating to the
final diagnosis (although of course this
may not always be possible if such a
step is essential to the method).

Therefore, the patentability
situation in the US and Europe with
regard to personalised medicine
and diagnostic inventions is very
different. For the reasons discussed
above, it seems that at the present
time, such methods may have a
greater chance of obtaining patent
protection in Europe compared to
the US, particularly in cases where it
is not necessary to define an active
treatment step on the human or animal
body. The way in which the USPTO
applies the Prometheus decision and
views patent applications concerning
laws of nature is yet to be established
in practice, but from the guidance
published by the USPTO, it seems that
such inventions may face a difficult
path in the US.
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