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How to get a patent for computer-implemented
inventions in biotechnology and healthcare
Agenda
§ Definition of computer-implemented inventions (CII)
§ How to get a patent for CII at the EPO exemplified by
bioinformatics claims:
− Ensuring claims are directed to patentable subject-matter
− Ensuring that all features of the claims will be taken into
account for the assessment of inventive step
§ Conclusion
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Definition of computer-implemented
inventions (CII)
Computer-implemented inventions
1.

Use
of …

2. The features of the
inventions are realised
wholly or partly by
means of a computer
programme.

Examples: A programme-controlled ...
§ fault tolerance scheme
§ washing machine cycle
§ car braking system
European Patent Office
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How to get a patent for CII at the EPO
Art. 52 EPC
Art. 56 EPC

Two (main) hurdles
§ First hurdle:
Exclusion from Patentability (Art. 52 EPC)
§ Second hurdle:
Inventive step (Art. 56 EPC)
§ Pitfalls: Insufficient detail
− in the claims
− in the original application
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How to get a patent for CII at the EPO

Key concepts
Technical vs. non-technical features in isolation
Technical vs. non-technical purpose in the context
of an invention
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How to get a patent for CII at the EPO

"Technical" vs. "non-technical" subject-matter
Excluded from patentability:
Inventions which are not in a technical field
a) discoveries, scientific theories and mathematical methods
b) aesthetic creations
c) schemes, rules and methods for performing mental acts,
playing games or doing business, and programs for
computers
d) presentations of information

European Patent Office

8

How to get a patent for computer-implemented
inventions in biotechnology and healthcare
Agenda
§ Definition of computer-implemented inventions (CII)
§ How to get a patent for CII at the EPO exemplified by
bioinformatics claims:
− Ensuring claims are directed to patentable subject-matter
− Ensuring that all features of the claims will be taken into
account for the assessment of inventive step
§ Conclusion

European Patent Office

9

The first hurdle
1st hurdle

Exclusion from patentability (eligibility)
Only excluded from patentability if application or patent relates
to such subject-matter or activities as such (Art. 52(3) EPC).
§ The claims are assessed independently from any prior art
§ If at least one feature of a claim is technical, the claim is
not excluded from patentability (for computer program claims
another provision applies).
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The first hurdle
1st hurdle

Claim example 1.1

Technical features?

A method for clustering data curves
comprising mathematical steps a) ... , b)... and c) ... .

Non-technical features when taken in isolation
Technical features

None

} Claim is excluded from patentability (Art. 52(2) EPC)
European Patent Office
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The first hurdle
1st hurdle

Claim example 1.2

Technical features?

A method for clustering data curves
comprising mathematical steps a) ... , b)... and c)....,
wherein the data curves represent
DNA melting curves
Non-technical features when taken in isolation
Technical features

None

Merely specifying the technical nature of the data is not
sufficient on its own (see the Guidelines for Examination in the
EPO, G-II, 3.3).

} Claim is excluded from patentability (Art. 52(2) EPC)
European Patent Office
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The first hurdle
1st hurdle

Claim example 1.3

Technical features?

A computer-implemented method for clustering data curves
comprising mathematical steps a) ... , b)... and c)....,
wherein the data curves represent
DNA melting curves
Non-technical features when taken in isolation
Technical features

Any involvement of a physical step or technical entity (e.g. a
computer) is sufficient to overcome an exclusion from patentability

} Claim is not excluded from patentability (Art. 52(2) EPC) –
first hurdle is cleared!
European Patent Office
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The first hurdle
1st hurdle

The "two hurdles" approach
Claim features
Technical feature?
(in isolation)
(none)

YES

NO

Mathematical step
Classification step

1st hurdle
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The first hurdle
1st hurdle

The "two hurdles" approach
Claim features
Technical feature?
(in isolation)
Computer
Memory

YES

NO

Mathematical step
Classification step

1st hurdle
} Therefore, include at least one technical feature in the claim,
e.g. a "computer-implemented step" or a "measuring step"!
European Patent Office
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Questions

Questions
now

European Patent Office

via chat
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account for the assessment of inventive step
§ Conclusion

European Patent Office

17

The second hurdle
2nd hurdle

Substantive requirements
§ As with all applications, CII claims also have to fulfil the
requirements of novelty and inventive step
§ For the assessment of novelty, all features – whether
technical or non-technical – are taken into account
§ Inventive step is assessed by the well-established
"problem-solution approach"
§ For CII, special considerations with respect to the features
to be considered in the problem-solution approach apply
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The second hurdle
2nd hurdle
See Guidelines for Examination
in the EPO, G-VII, 5.4

Inventive Step
§ When assessing the inventive step of
mixed type inventions, all those
features which contribute to the
technical character of the invention
are taken into account.
§ These also include the features which,
when taken in isolation, are nontechnical, but do, in the context of
the invention, contribute to producing
a technical effect serving a technical
purpose, thereby contributing to the
technical character of the invention.
European Patent Office
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The second hurdle
2nd hurdle

Inventive Step
§ This means that even if the only
differing feature vs. the prior art lies in
a mathematical step or in a particular
presentation of information, …
§ … this step may render your claim
inventive …
§ … as long as it serves, in the context
of the claim, a technical purpose.
Whether a technical purpose is served
is primarily determined by the direct
technical relevance of the results.
European Patent Office
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The second hurdle

The "two hurdles" approach
Claim features
Technical feature?
(in isolation)
YES

NO

Mathematical step
Classification step

Computer
Memory
1st hurdle
YES

NO

contributing to
technical character?
(Features producing a
technical effect serving
a technical purpose)

2nd hurdle problem-solution approach
European Patent Office
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The second hurdle
See Guidelines for Examination
in the EPO, G-II, 3.3

Well-established examples of "technical purpose"
Controlling an X-ray apparatus
Optimising load distribution in a computer network
Denoising of signal data
Compression of audio, image, video or sensor data
Encrypting/decrypting or signing electronic
communications
European Patent Office
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The second hurdle
See Guidelines for Examination
in the EPO, G-II, 3.3

Further examples of "technical purpose"
Providing a genotype estimate based on an analysis of
DNA samples; as well as providing a confidence interval
for this estimate so as to quantify its reliability
Providing a medical diagnosis by an automated system
processing physiological measurements
Determining the energy expenditure of a subject by
processing data obtained from physiological sensors
Deriving the body temperature of a subject from data
obtained from an ear temperature detector
European Patent Office
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The second hurdle
2nd hurdle

Claim example 2.1
Do the mathematical steps
serve a technical purpose?

A computer-implemented method for
clustering
clustering data
datacurves
curves comprising
mathematical steps a) ... , b)... and c) ....,
wherein the data curves represent DNA melting curves.

features taken into
consideration for inventive step

Weak position for 2nd hurdle:
} Only one feature ("computer-implemented") is assessed
with regard to prior art
European Patent Office
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The second hurdle
2nd hurdle

Claim example 2.2
A computer-implemented method for
genotype
genotype determination
determination comprising
mathematical steps a) ..., b)... and c) ....
to cluster the melting curves, and
further steps d) ... and e) ... to derive
derive genotypes
genotypes
from the clusters.

Strong position for 2nd hurdle:
} All features are assessed with regard to prior art
European Patent Office

Do the mathematical steps
serve a technical purpose?

features taken into
consideration for inventive step

Questions
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The second hurdle

Quiz Example Claims
"The treatment of the following examples reflects the personal
opinion of the authors and by no means prejudices any
Examining Division or Opposition Division working on
related applications."
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The second hurdle

Quiz Example 1

Technical purpose?

A computer-implemented method to
determine a fetal genetic abnormality which is a chromosomal
aneuploidy,
comprising
a) obtaining sequence information ...;
b) assigning fragments to chromosomes based on said sequence
information ...;
c) determining coverage depth and GC content of a chromosome ...;
d) determining fitted coverage depth of said chromosome ...;
e) comparing said fitted coverage depth to the coverage depth of said
chromosome determined in step (c), wherein a difference between
them indicates fetal chromosomal aneuploidy.
European Patent Office
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The second hurdle

Quiz Example 2

Technical purpose?

A computer-implemented statistical genetics analysis
system for
performing a statistical genetics analysis with a collection of
multi-loci genotype data of individuals,
the statistical genetics analysis system
comprising
§ a means for generating multi-loci data ...;
§ a means for performing a process for computing maximum likelihood
estimates of haplotype frequencies of the multiple loci ...;
§ a means for estimating haplotype frequencies between the two
specific loci based on two-loci haplotype frequencies stored for each
of the possible multiple loci including the two specific loci.
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The second hurdle

Quiz Example 3

Technical purpose?

A computer-implemented method for
identifying a phylogenetic tree
for a plurality of biological sequences, each biological
sequence being associated with a time stamp,
the method comprising
§ obtaining distances between biological sequences of the plurality of
biological sequences;
§ generating a graph representation of the plurality of biological
sequences ...;
§ identifying a minimum spanning tree, MST, of the generated
graph as the phylogenetic tree.
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The second hurdle

Quiz Example 4

Technical purpose?

A computer-implemented method for
identifying a vaccine candidate
based on a phylogenetic tree, the method comprising:
§ computing a minimum spanning tree, MST [as in quiz example 3];
§ outputting a phylogenetic tree based on the minimum spanning tree;
§ inferring a gene predominance plot in the analyzed viral population
over time from the phylogenetic tree; and
§ identifying a vaccine candidate as the isolate having the
steepest slope in the gene predominance plot in comparison to
the previous year.

European Patent Office

31

The second hurdle

The pitfalls: Insufficient detail in the claim
However, the mere fact that a mathematical method or a
particular presentation of information (POI) may serve a
technical purpose is not sufficient:
The claim has to be functionally limited to the technical
purpose, either explicitly or implicitly, i.e. there must be a
sufficient link between the mathematical method/POI and the
technical purpose, so that they are causally linked (see the
Guidelines for Examination in the EPO, G-II, 3.3 and 3.7).
Thus, if essential steps are omitted or are defined in vague or
overly generalised terms, these steps may not be taken into
account when assessing inventive step with regard to prior-art.
European Patent Office
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The second hurdle
2nd hurdle

Claim example 2.3
Do the mathematical steps
serve a technical purpose?

A computer-implemented method for
genotype determination comprising
mathematical steps a) ..., b)... and c) ....
to cluster the melting curves, and
further steps d) ... and e) ...
to derive genotypes from the clusters.

Insufficient detail

features taken into
consideration for inventive step

} Insufficiently detailed mathematical steps
are not considered in the assessment of inventive step
European Patent Office
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The second hurdle

§§

2nd hurdle

Case law decision T 784/06

"A method of determining the genotype at a locus within
genetic material obtained from a biological sample,
the method comprising:
(A) reacting the material at the locus to produce a first reaction value
indicative of the presence of a given allele at the locus;
(B) forming a data set including the first reaction value;
(C) establishing a distribution set of probability distributions, including at
least one distribution, associating hypothetical reaction values with
corresponding probabilities for each genotype of interest at the locus;
(D) applying the first reaction value to each pertinent probability
distribution to determine a measure of the conditional probability of
each genotype of interest at the locus; and
(E) determining the genotype based on the data obtained from step (D)."
European Patent Office
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The second hurdle

§§

Case law decision T 2050/07

"A method of analysing a DNA sample that contains genetic material from at least two individuals to
determine a probability distribution of genotype likelihood or weight in the sample, comprising the steps:
(A) amplifying the DNA sample to produce an amplification product comprising DNA fragments,
and wherein the amplification product produces a signal comprising signal peaks from each allele, the
amounts of which are proportional to the relative amounts of the alleles;
(B) detecting signal peak amounts in the signal and quantifying the amounts
using quantifying means that include a computing device with memory
to produce DNA length and concentration estimates from the sample;
(C) resolving the estimates into one or more component genotypes using automated resolving means,
said resolution into one or more genotypes including solving the coupled linear equations d = Gw+e
for the relevant loci (i), individuals (j) and alleles (k), in which d is a column vector which describes the
peak quantitation data of a DNA sample from the signal, G is a matrix that represents the genotypes
in the DNA sample, with a column j giving the alleles for individual j, w is a weight column vector that
represents relative proportions of template DNA in the sample and e is an error vector, wherein the
solution includes calculation of data variance σ2 from the linear model d = Gw+e together with the
global minimal solution Pd = Gw0, where Pd is the perpendicular projection point which is the closest
point to d in mixture space C(G) and w0 is the minimum weight vector, using linear regression
methods, and calculating a probability distribution of the data assuming a normal distribution and that
the error is unbiased, so that E(e) = 0, but has a dispersion D[e] = σ2V in which V is the covariance
matrix of the data; and
(D) determining, using the probability distribution of the data, a probability distribution of genotype
likelihood or weight in the DNA sample.”
European Patent Office
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The second hurdle

§§

Case law decision T 2050/07

"A method of analysing a DNA sample that contains genetic material from at least two individuals to
determine a probability distribution of genotype likelihood or weight in the sample, comprising the steps:
(A) amplifying the DNA sample to produce an amplification product comprising DNA fragments,
and wherein the amplification product produces a signal comprising signal peaks from each allele, the
amounts of which are proportional to the relative amounts of the alleles;
(B) detecting signal peak amounts in the signal and quantifying the amounts
using quantifying means that include a computing device with memory
to produce DNA length and concentration estimates from the sample;
(C) resolving the estimates into one or more component genotypes using automated resolving means,
said resolution into one or more genotypes including solving the coupled linear equations d = Gw+e
for the relevant loci (i), individuals (j) and alleles (k), in which d is a column vector which describes the
peak quantitation data of a DNA sample from the signal, G is a matrix that represents the genotypes
in the DNA sample, with a column j giving the alleles for individual j, w is a weight column vector that
represents relative proportions of template DNA in the sample and e is an error vector, wherein the
solution includes calculation of data variance σ2 from the linear model d = Gw+e together with the
global minimal solution Pd = Gw0, where Pd is the perpendicular projection point which is the closest
point to d in mixture space C(G) and w0 is the minimum weight vector, using linear regression
methods, and calculating a probability distribution of the data assuming a normal distribution and that
the error is unbiased, so that E(e) = 0, but has a dispersion D[e] = σ2V in which V is the covariance
matrix of the data; and
(D) determining, using the probability distribution of the data, a probability distribution of genotype
likelihood or weight in the DNA sample.
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2nd hurdle

The second hurdle
2nd hurdle

How to overcome the second hurdle?
Ensure that mathematical/algorithmic steps causally
contribute to producing a technical effect serving a
technical purpose in the context of the claimed invention with
regard to prior art.
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The second hurdle

The pitfalls: Insufficient detail in the application
§ Insufficient detail in the claims may be overcome by
amendment to specify more detailed steps
(i.e. fallback positions)
§ However, any amendments must be clearly and
unambiguously derivable from the application as
originally filed (Art. 123(2) EPC).
§ This means that any further clarification of terms, or
sufficient detail required to define the invention must be
included when drafting the application
§ Failure to do so may result in unresolvable objections under
Art. 123(2) EPC
European Patent Office
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Conclusion

How to get a patent for CII at the EPO
§ The claims must contain at least one
technical feature such as technical means
§ (In isolation) non-technical claim features
such as mathematical/algorithmic steps,
or presentation of information must serve
a technical purpose in the context of the invention
§ These features must be sufficiently detailed to actually
serve the technical purpose with regard to prior art
§ A basis for any amendment must be in the application
as originally filed
European Patent Office
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Questions

Questions
now

via chat

later

via mail è academy@epo.org
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