The Use of Examples in Patent Applications

By Bratislav Stankovic

For although education may furnish, and, as it
were engraft upon a limited understanding of rules
borrowed from other minds, yet the power of em-
ploying these rules correctly must belong to the
pupil himself; and no rule which we can prescribe
to him with this purpose is, in the absence or de-
ficiency of this gift of nature, secure from misuse.
A physician therefore, a judge or a statesman, may
have in his head many admirable pathological, ju-
ridical, or political rules, in a degree that may en-
able him to be a profound teacher in his particular
science, and yet in the application of these rules
he may very possibly blunder-either because he is
wanting in natural judgment (though not in un-
derstanding) and, whilst he can comprehend the
general in abstracto, cannot distinguish whether
a particular case in concreto ought to rank under
the former; or because his faculty of judgment has
not been sufficiently exercised by example and
real practice. Indeed, the grand and only use of
examples is to sharpen the judgment.!

Examples are useful in clarifying, reinforcing, or per-
sonalizing ideas. People typically learn by examples
and often seek examples to help clarify a concept.? In
patent applications, well integrated use of examples in the
specification can be an effective way of communicating
and 1illustrating a prototype for a class, a point, concept,
or procedure of the invention. The number of examples
given in a specification may aftect the issue of how broad-
ly the inventor may claim his or her invention.

Patent applications do not always contain examples.
Some practitioners frequently use examples when
drafting patent applications; for others, providing ex-
amples in support of the disclosure is unheard of. The
use of examples is particularly practiced in the area of
biotechnological and chemical inventions.3
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The history and the evolution of the rationale be-
hind the unwritten requirement for the use of examples
in patent applications are highlighted here. Seminal
cases are used to identify reference points for determin-
ing when an examiner would typically require the ap-
plicant to provide examples of the invention and when
might a patent be held invalid for want of examples.
When should the patent attorney advise the client to go
back to the drawing board or to the lab and conduct a
few experiments, generating examples that will support
the claimed invention?

Legal Framework

Inventors will obtain a patent from the US Patent
and Trademark Office (PTO) if their invention is
useful, novel, nonobvious, sufficiently described, and
enabled in the patent application.# An applicant for a
patent must “particularly point out and distinctly claim”
the invention.5 Three separate requirements under 35
U.S.C. § 112 exist: the specification needs to (1) contain
a written description of the invention, (2) enable the in-
vention through description of the manner and process
for making and using it, and (3) set forth the best mode
contemplated by the inventor of carrying out the in-
vention. These patentability requirements have evolved
unique properties in different technological areas.6 Use
of illustrative examples in the specification can help
meet some or all of these requirements, teaching one
skilled in the art how to make and use the invention
as broadly as it is claimed.” However, interpretation of
a patent claim is not limited to the examples that are
described in the specification; rather, the scope of the
patented invention is defined by the words in the claims
that are supported by the specification.8

The US patent system matured in parallel with the
industrial technologies. The first US patent that used an
example to illustrate a claimed invention was issued in
1839. An example was used to illustrate the teachings
of the invention? in a patent for a method of construct-
ing flues of stoves. The ensuing increase in emphasis on
technical disclosure, which occurred in the late 18th
century, was manifested in the increasingly stringent
requirement that the patent applicants describe their in-
ventions clearly and completely. Toward the end of the
20th century, the increased complexity of inventions
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in the fields of biotechnology and chemistry created
a problem of unpredictability of disclosures in patent
applications. This resulted in increased demand by the
PTO for disclosure of specific, working examples. In
many instances, the question became whether a speci-
fication that set forth a single or a limited number of
examples could enable broad claims when the subject
matter concerns biological materials or chemical reac-
tions, which are generally considered to be unpredict-
able.’0 Recognizing that on this issue the examiners
in this area did not appear to practice uniformly, in
1982 the PTO Board of Appeals dealt for the first time
with the issue of need for examples in patent applica-
tions.!! Since then, decisions by both the PTO Board
of Appeals and the US Court of Appeals for the Federal
Circuit (CAFC) have attempted to clarify when work-
ing examples are required to satisfy the requirements of
35 US.C.§ 1129 1.12

In patent applications, working examples typically
correspond to work actually performed; the examples
may describe experimental results, tests that have
been conducted, and results that have been achieved.
Additionally allowed is the use of prophetic examples
and simulated or predicted test results.!3> The use of
examples that are a combination of actual experiments
is also allowed.!# Not every example disclosed needs to
be operative, nor does it have to give every detail of a
necessary procedure to be followed; certain details may
be left to the judgment of the skilled worker.!5 No for-
mulae exist for determining the number of examples
necessary to satisty the disclosure requirement. Rather,
the necessity for examples as part of the disclosure
depends on the claims’ breadth and on the degree of
predictability in the pertinent art. The broader the claim
and the less predictable the technological area (e.g.,
chemistry or biotechnology as opposed to the more
predictable mechanics or electronics), the greater the
disclosure must be.16 The need for examples increases in
unusual instances when the disclosed device is of such
nature that it cannot be tested by any known scientific
principles. Then it is incumbent on the applicant to
demonstrate the workability and utility of the device.!”
For example, 19 examples were not enough to sup-
port a claim “embracing many thousands of chemical
compounds.”18 When a specification contained detailed
analysis of preparation of the product, but none of the
examples (powders created) satisfied the claim limita-
tions, the patent was found to be invalid.!® In another
case, when patentability was predicated upon a catalytic
phenomenon, the disclosure was necessarily limited to
the single example that was disclosed in the specifica-
tion.20 Such a disclosure was deemed to be unsupport-
ive of the broad terminology of the claims.2!

If the mode of operation can be readily understood
and conforms to the known laws of physics and chem-
istry, operativeness is not questioned and no further
evidence is required.2? This paramount principle holds
true even when the disclosed invention can be practiced
only on the moon. Indeed, the PTO Board of Appeals
held that the gravity differences between the earth and
the moon cannot be viewed as significant, when man
was aware of them, and when known engineering prin-
ciples could be applied and used in establishing an op-
erative system on the moon.23 Back on earth, to claim
a genus, representative examples, together with a state-
ment applicable to the genus as a whole, are ordinarily
deemed sufficient, so long as a skilled artisan could be
using the invention without undue experimentation.24

Problems related to the standards for use of examples
in patent applications arise due to the heterogeneity of
patent law in different jurisdictions. Certain countries
issue patents for a “process only”; other countries do
not. For process-only applications, inclusion of specific
working examples frequently determines patent protec-
tion.25 An applicant filing in multiple countries should
be aware of possible obstacles to his patent application.

Use of Examples to Enable an Invention
Providing specific, working examples in a patent
application facilitates, if not ensures, enablement of an
invention.26 Patent draftsmen are not loath to provide
actual or constructive examples, with details, concern-
ing what they wish to claim.2” This is true particularly
in applications involving unpredictable and undevel-
oped art.28 However, compliance with the enablement
requirement of 35 U.S.C. § 112 does not turn on
whether an example is disclosed.?” Even in the unpre-
dictable arts, there is no mandatory need for any num-
ber of specific working examples in order to comply
with the enablement requirement of 35 U.S.C. § 112.30
The specification need not contain an example, if the
invention is otherwise disclosed in such manner that a
skilled artisan would be able to practice the invention
without an undue amount of experimentation.3!

The number and variety of examples are irrelevant
if the disclosure is enabling.32 There is no legal require-
ment that all of the examples in the patent specification
actually be reduced to practice before the filing of the
application; it is only required that the specification
contain a disclosure that enables those skilled in the art
to practice the invention.3 If an invention pertains to
art involving mechanical or electrical elements, disclo-
sure, by a single example, of a way to make and use the
claimed invention, can enable a broad claim.3* In cases
involving unpredictable factors, such as most chemi-
cal reactions and biological activity, greater disclosure
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is required.3s In such cases, the scope of enablement
varies inversely with the degree of unpredictability of
the factors involved.3¢ To determine satisfaction of the
enablement requirement, courts analyze the nature and
the predictability of the art and examine the disclo-
sure through a field-specific lens. Presence of working
examples facilitates the satisfaction of the enablement
requirement. An applicant cannot broadly claim an
invention if only part of that invention is enabled. In
deciding patentability of inventions, the use of examples
has played a significant part.37

The complexities inherent in biotechnology patents
are illustrated through the famous Amgen erythropoi-
etin (EPO) case, where deficiency in the number of
examples precluded patentability of this invention.3
The applicant claimed all possible DNA sequences that
would encode for the protein and all of its analogs,
while only describing how to make a few of those. The
purpose of such a claim was to prevent a subsequent
party from subtly changing the DNA or amino acid
sequence in an attempt to invent around the disclosed
invention. That turned out to be a fatal mistake, as the
patent was found to be too broad and did not enable
one skilled in the art the ability to practice the full
scope of the invention.?® Similarly, broad claims to a
method for producing any desired mammalian peptide
in any plant cell were rejected when the applicant’s
specification gave only a single working example of
how to practice the method.4 That single example was
found not to enable a biotechnician of ordinary skill
to produce any type of mammalian protein in any type
of plant cell, as claimed.#! Claims were found invalid
for lack of enablement when a significant amount of
experimentation is needed to secure stable insertion of
a heterologous gene into a monocot plant cell.#2 The
absence of experimental data was evidence for lack of
enablement for an invention claiming the insertion of
an insect-resistant gene into a plant cell.43 Additionally,
an application that showed working examples in to-
bacco did not enable the method in other plant species,
including a closely related tomato species.# Since the
specification taught that transformation of other plant
species was not predictable, the claim was not allowed
under 35 US.C. § 112.45

When the claims were broadly drafted to encompass
the application of antisense technology in a wide range
of organisms, but the specification disclosed working
examples for controlling the expression of only three
genes in a single bacterium, the application could not
broadly enable the use of antisense technology in all
organisms.*6 The breadth of enablement in the patent
specification was not commensurate in scope with the
claims, as the quantity of experimentation required to

practice antisense in cells other than E. coli would have
been undue.#” When a patent application claimed pro-
cesses for producing live, nonpathogenic vaccines against
any pathogenic RINA virus and for using these vaccines
to protect all living organisms against that RNNA virus,
and yet the specification gave only a single working
example, it was deemed insufficient experimental or
documentary evidence to support utility or enable-
ment.® The single example and the general description
only invited experimentation to determine whether
other vaccines having in vivo immunoprotective ac-
tivity could be constructed for other RINA viruses.4
Similarly, claims involving preparation of vectors for
yeast transformations generally were not enabled by a
specification that disclosed the making of a vector repli-
cable in only one yeast species, Saccharomyces cerevisiae.50
Indeed, the term yeast as used in the claims included a
number of diverse fungi that are quite different, mor-
phologically and biochemically, from S. cerevisiae. The
rejection used the standard language indicating that a
single embodiment may provide broad enablement in
cases involving predictable factors, such as mechanical
or electrical elements, whereas in cases involving unpre-
dictable factors, including most chemical reactions and
physiological activity, more is required.5! Inadequacy of
the disclosed experimental data precluded patentability
of the biological invention.

A litany of examples in a patent application does not
automatically guarantee enablement. Even the inclusion
of examples in the written description of a patent on
nucleic acid tests was insufficient to enable a broadly
claimed method for nucleic acid diagnostic assays.52
When the disclosed examples are simply an invitation
to perform extensive experimentation to practice the
suggested method, they are insufficient to enable the
invention. In an unpredictable technology such as
chemistry, examples that are very similar to each other
do not suffice to enable a broadly claimed invention.54

Examples and Undue Experimentation

A specification need not contain a working example
if the invention is otherwise disclosed in such a man-
ner that one skilled in the art will be able to practice
it without an undue amount of experimentation.5
Absence of a working example, as such, is not the ul-
timate test.5 The lack of a working example is in itself
insufficient ground for rejection of a claim.’7 Moreover,
an applicant is not required to disclose a test using
every species covered by a claim.?8 Requiring such a
detailed and complete disclosure would require a pat-
ent application with thousands of examples, forcing an
inventor to carry out a prohibitive number of actual
experiments.® That would discourage inventors from
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filing patent applications in unpredictable areas since
the patent claims would be limited and easily avoided.
The proper question is whether, given the disclosure as
a whole, including operative examples and given the
unpredictability of the art, a skilled artisan must engage
in undue experimentation to determine which species
would work.60

The oft-cited Wands decision sets forth eight factors
that a court should consider in determining whether a
disclosure is enabling or undue experimentation is re-
quired to practice the claimed invention.é! One of these
factors is the presence or absence of working examples (em-
phasis supplied). As the Wands factors are illustrative, not
mandatory, the court is required to consider only those
factors that are relevant to the facts of each case.®2

The unpredictability of a particular art area may
alone provide a reasonable doubt as to the accuracy of
a broad statement made in support of the enablement
of a claim. In the unpredictable arts, although an inven-
tor may understand the theory behind an invention, the
inventor may not know or understand the subtle varia-
tions that practically enable the invention.

In the chemical arts, an overly broad claim to an
improved immunoassay method using catalysts gener-
ally was not allowed, when the specification disclosed
a single example in which the catalyst is an enzyme.63
The nature of the catalyst enzyme was critical to the
claimed method and the specification incorporated by
reference a patent disclosing a wide variety of non-
enzymatic catalysts. It turned out that, because the
enzyme and non-enzyme catalysts were so divergent, it
was not unreasonable to require a reasonable number of
examples in support of the broad claim.64

Overly broad or generic claims to biologicals, un-
supported by working examples, are not allowed. One
working example involving a single mature protein
was insufficient for broadly claiming a yeast expression
vehicle and a protein expression method.5 The ratio-
nale is sound: Such a broad claim would be open to
embodiments in which genes are inserted in positions
other than that those demonstrated by the working ex-
ample, thus a skilled artisan would not be able to deter-
mine the scope of practice of the claimed invention.66
Similarly, when an invention claims the application of
an unpredictable technology in the early stages of de-
velopment, an enabling description in the specification
must provide a specific and useful teaching, including
actual or constructive detailed examples. A specification
describing the production of a recombinant protein
with no leader sequence, without describing in any de-
tail whatsoever how to make it, was determined to be
insufficient.” Not every aspect of a generic claim needs
to have been carried out by an inventor or exempli-

fied in the specification; nonetheless, reasonable detail
must be provided in order to enable the invention.68 In
absence of reproducible working examples, a claim to
a generic class of hybrid vaccines was rejected as being
based on an insufficiently enabling disclosure.®® The
PTO Board of Appeals held that experiments in genetic
engineering produce, at best, unpredictable results.

Broad claims to genes and transformed cells are not
allowed when there is no correlation between the nar-
row disclosure in the specification and the broad scope
of protection sought. Thus, the disclosure of only two
working examples in a broadly claimed genetic engi-
neering application was deemed insufficient.”0 In sup-
port of generic claims in unpredictable art areas, there
must be sufficient disclosure (e.g., through illustrative
examples) to teach how to make and how to use the
invention as broadly as claimed.

Difficult questions arise when examples are dis-
closed, but certain experimental details are omitted.
When an example in a patent application was based on
an in situ hybridization experiment involving RNase,
but the inventor failed to disclose the RNase treat-
ment in the specification, the patent was invalidated.”!
Although it turned out that the inventor may have
eventually concluded that RNase was not necessary in
all cases for practicing the invention, it was unclear what
the inventor’ state of mind was at the time of the filing.
Because inventors typically use patent examples that are
representative of their work, the omission of any refer-
ence to RNase in the example might seem purposeful
and could have misled others to believe that RNase
treatment was not desirable in the application.”

Technical or factual errors in the examples do
not automatically constitute irreversible errors.
Experimentation that is otherwise reasonable is not
rendered unreasonable merely because there is a tech-
nical or factual error in the specification’s examples,
provided the error is easily detectable by one of ordi-
nary skill in the art.7? Further, one needs to look at the
disclosed examples in a laboratory setting.’ A patent is
considered to be a starting point; indeed, a patent dis-
closes basic information by which one could practice
the invention in a laboratory setting.”s

Use of Examples to Meet the Best
Mode Requirement

In the Patent Act of 1952, § 112 broadened the best
mode provision to cover all kinds of inventions, not
just machines.’ To meet the best mode requirement,
the written description part of the specification must
disclose the best way known to the inventor for prac-
ticing the invention. This is usually done by disclosing
examples of the invention.”’
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Specific, working examples are often included in
patent specifications because examples can be the best
method of teaching how to make and use the inven-
tion. These examples need not necessarily be based
on actual experiments; prophetic examples that are
described in the specification in present tense may suf-
fice.”® Moreover, the results shown may be of actual
experimental tests that are further modified to reflect
the most effective intended formulation.”

The standard of art (un) predictability is again ap-
plied. In a patent application describing a relatively sim-
ple mechanical invention, the best mode requirement
did not dictate the inclusion of a working example to
comply with the enablement requirement. The disclo-
sure, lacking a working example, was found in compli-
ance with the requirements of section § 112.80

The absence of a specific working example is not
necessarily evidence that the best mode has not been
disclosed; nor is the presence of example evidence that
it has.8! An inventor may represent his contemplated
best mode by a preferred range of conditions or a group
of reactants; alternatively, the contemplated best mode
may be presented by a working example that employs
unitary values of each variable involved.82

Examples and the Issue of Correlation

The concept of “correlation” in patent applications
relates to an aspect of the presence of working ex-
amples in the disclosure, in support of the claims of the
biological invention. Used in the context of a claimed
method, correlation refers to the relationship between
in vivo and in vitro model assays (typically assays with
animal model systems) disclosed in the application.83
An in vitro animal model example in the specification
may constitute a working example, if it correlates with
a disclosed in vivo method of the claimed method in-
vention. Patentability is not allowed when the in vitro
data do not support in vive applications; the examples
in the application are not deemed to constitute work-
ing examples.84

There is merit in applying the principle of cor-
relation, because, for a given compound or process
assayed, the in vitro test results do not always correlate
with the in vivo outcomes. At the same time, there is
difficulty in applying a rigid standard to non-linear,
biological compounds, methods and processes. The
PTO examiner must weigh the evidence and decide
whether a skilled artisan would accept the in vitro
model as reasonably correlating to the condition. Thus,
establishment of the level of correlation becomes a
factual determination. Rigorous or exact correlation
between in vitro test results and in vivo test results is
not required.8s

Conclusion

The US Patent and Trademark Office does not have
a requirement for experimental evidence to demon-
strate the utility or function of any invention. However,
there are instances when the use of specific (working)
examples might be the easiest or the only method to
adequately describe an invention. The technological
field will dictate the relative importance of inclusion of
examples in a patent application. There is a correlation
between the need for examples and the unpredictability,
complexity, and increase in the breadth of the invention,
which is particularly obvious in respect to meeting the
35 US.C.§ 112, 9 1 requirements.

As the unpredictable arts mature and become more
predictable, the pendulum might start to swing in the
other direction. The CAFC recently stated that a se-
quence need not appear in a patent specification to
support a DNA-based invention, provided that the state
of the scientific knowledge includes such structural in-
formation.86 While the PTO Board of Patent Appeals
and Interferences had opined that neither party’s speci-
fication satisfied the patent statutes’ written description
requirement as it relates to a sequence-based biological
invention, the CAFC concluded that the PTO Board had
erred in its application of the written description law.87

The overlapping technological interfaces between
the predictable and the unpredictable arts blur the line
delineating the need for use of examples in patent
applications. Nanotechnology epitomizes this quan-
dary. Patents in the newly created nanotechnology class
encompass both living and non-living inventions in
the atomic, molecular, or macromolecular levels. It is
unclear what standards the courts will apply when fac-
ing questions on the need for providing examples for
nanotechnology inventions. The existing principles of
(un)predictability in the art appear to currently influ-
ence the PTO.88

The above-referenced examples (no pun intended)
highlight the development of the requirement for
working examples. A driving force in the evolution
of this requirement appears to have been the progres-
sion of the biotechnological and chemical inventions
to a point where they were no longer unpredictable
because the specifications would enable overly broad
claims. The CAFC’s solution was to increase the level
of scrutiny and to use the disclosure of examples as a
tool to invalidate overly broad claims for want of spe-
cific, working examples.8? The very nature of chemical
compounds, nucleic acids, proteins, and physiological
processes makes claiming all possible aspects of the
invention nearly impossible, which reduces the pat-
ent protection and opens the door to a second party’s
misappropriating some aspects of the discovery. It is
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possible that many of the earlier issued biotechnology
patents will not withstand the current levels of scru-
tiny.%0 There is a reason for caution when attempting
to draft broad chemical and biological claims. Certainly,
there is an increased need for use of specific, work-
ing examples in patent applications, particularly in the
technological areas of biology and chemistry. Until the
unpredictable arts become more predictable, practitio-
ners should take note.
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