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Synthetic biology and intellectual property rights: 
Six recommendations

Report from the IP Expert Meeting at the Danish Agency for Science, Technology & Innovation

In September 2014 the European
Commission’s Scientific Committees
published a Final Opinion, which de-
fines synthetic biology (SB) as follows:
“SynBio is the application of science,
technology and engineering to facili-
tate and accelerate the design, manu-
facture and/or modification of genetic
materials in living organisms” (http://
ec.europa.eu/health/scientific_com-
mittees/consultations/public_consul-
tations/scenihr_consultation_21_en.
htm). This operational definition of-
fered by the Scientific Committees is
derived from a working understand-
ing of SynBio as a collection of con-
ceptual and technological advances.
It is sufficiently broad to include new
developments in the field and also ad-
dresses the need for a definition that
enables risk assessment.

In order to promote an adequate
development of SB that will secure in-
novation and cooperation and prevent
fragmentation, it is important to iden-
tify and assess new risks and other is-
sues early on and from a broad per-
spective. Only then scientists, indus-
try, funding agencies and other stake-
holders will be enabled to discuss and
agree on the best approach to tackle
the large variety of challenges associ-
ated with this rapidly evolving disci-
pline. SB combines many overlapping
disciplines and is based on a culture
advocating the free exchange of re-
search results. Thus one of the main
challenges can be found in the grow-
ing debates over the role of intellectu-
al property rights (IPRs) in stimulating
or hindering research and develop-
ment (R&D) and – ultimately – innova-
tion [1].

On 26th November 2013, the Dan-
ish Agency for Science, Technology
and Innovation organized an expert
meeting on “SB & IPRs” in Copen-
hagen sponsored by the European
 Research Area Network (ERA-NET) 
in SB (ERASynBio). The meeting
brought together ten experts from dif-
ferent countries with a variety of pro-
fessional backgrounds1. It consisted of
a series of presentations followed by
discussions in smaller groups that fo-
cused on the following questions:
What is the impact of the current IP
framework on innovation in SB? Is

there any empirical evidence for a
negative/positive impact? If there is a
negative impact, are there particular
solutions or models employed in other
sectors that could support the robust
development of SB?

The aim of the current publication
is to provide an unbiased overview of
the major issues and recommenda-
tions discussed during the expert
meeting. Although SB may involve
many different IPRs, the discussions
focused in particular on patents and
patent-related rights. It should be em-
phasized, that the authors of the cur-
rent document do not necessarily
share all the views expressed in this
publication.

Recommendations
During the workshop, considerable at-
tention was devoted to the particular
role and responsibilities of govern-
ment funding agencies, academic in-
stitutions and patent offices. As pub-
lic organizations their mission goes
beyond mere commercial interests
and their activities should consider
the impact of research activities on
global justice, fundamental societal
values and social responsibility. By
providing funds and setting strategic
directions, government funding agen-
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cies, together with universities, the
SB scientific community and patent
offices, can take the lead in educating
and informing the general public and
the stakeholders concerned. Further-
more, they could play a key role in pro-
viding more transparency by dis-
cussing the “patent landscape”, patent
quality, freedom-to-operate (FTO) and
best practices for licensing.

There is currently not enough em-
pirical evidence about the effect of in-
tellectual property on SB and most of it
seems anecdotal [2, 3, 4]. Still it can
certainly be said that the patent land-
scape in SB is already rather complex
and likely to become more complex
over time [5]. In that sense it appears
better to pro-actively and pre-cau-
tiously address foreseeable problems
rather than to wait for them to occur.
Academic researchers are generally
not accustomed to investigating the
patent status of the technologies they
select for their work. Empowering the
SB scientific community to select un-
patented tools for development of
foundational technologies could con-
tribute to limiting the complexity and
fragmentation of the field.

In view of the important roles that
these actors may play in the debate on
patenting and licensing practices in
SB, the different recommendations
are divided into different “perspec-
tives” indicating the potential respon-
sibilities and tasks that these actors
could adopt.

RECOMMENDATION 1 – Empiri-
cal Evidence and Open Source
Software Tools
Develop cheap, easy-to-use open
source software tools to map the
patent landscape and provide
FTO analysis tailored to the par-
ticular needs of the SB communi-
ty in order to properly determine
the actual impact of IPRs on SB.2

Funding Agencies:
• Provide financial support for the

development of software tools and
for making available patent land-
scapes and FTO analysis tailored
to the particular needs of the SB
community.

Patent Offices:
• Provide technical support for the

development of software tools and
for making available patent land-
scapes and FTO analysis tailored
to the particular needs of the SB
community.

SB Community:
• Identify ontologies to integrate

multiple information domains in
the patent system (e.g. issued
patents, patent file wrapper, court
documents) and the scientific lit-
erature (e.g. genetically encoded
functions);

• Develop software tools for patent
landscapes and FTO analysis tai-
lored to the particular needs of the
SB community;

• Conduct large-scale empirical
studies to investigate the patent
landscape and FTO and make the
analysis widely available within
the SB community.

RECOMMENDATION 2 – Use of
Public Domain Tools
Encourage and enable scientists
to employ tools unencumbered
by IPRs for developing founda-
tional technologies in SB (sup-
ported by the tools listed under
Recommendation 1).
Funding Agencies:
• Provide financial support and cre-

ate incentives to encourage scien-
tists to employ tools unencum-
bered by IPRs for developing foun-
dational technologies in SB.

Patent Offices:
• Provide technical support to en-

able scientists to employ tools un-
encumbered by IPRs for develop-

ing foundational technologies in
SB.

SB Community:
• Employ tools unencumbered by

IPRs for developing foundational
technologies in SB.

RECOMMENDATION 3 – Patent
Quality and Transparency
Establish collaborations between
the SB community, patent offices
and other government agencies
to improve the quality of issued
patents and increase transparen-
cy of patent ownership.
Funding Agencies:
• Provide financial support and cre-

ate incentives to encourage scien-
tists to engage in debates about
patent quality and transparency
and to become more actively in-
volved in the patent system and
prior art searches.

Patent Offices:
• Recruit researchers trained in SB

to join the patent office as examin-
ers;

• Provide a classification for SB
patents consistent with the on-
tologies developed by the SB com-
munity (which can support Rec-
ommendations 1 and 2);

• Require applicants to notify the
patent office of the current owner-

2 Such an analysis may go beyond the examina-
tion of patents, as in the area of SB not only
patents are important, but also copyright and
database protection could play a role. In the
 remainder of the document, we will however
 focus on the role of patenting and patent
 licensing.

Figure 1. The ERASyn-

Bio consortium consists

of 16 governmental

funding bodies from 

12 EU Member States

(Austria, Denmark, Fin-

land, France, Germany,

Greece, Latvia, Nether-

lands, Portugal, Spain,

Slovenia, and UK) and

two Associated Coun-

tries (Norway and

Switzerland).
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ship status of granted and pending
patents and monitor compliance.3

• Explore further possibilities for sci-
entists to become involved in prior
art searches and improve the tech-
nical and organizational set-up for
peer-to-patent and crowd sourcing
models [6];

• Conduct surveys and public con-
sultations on prior art searches,
such as on the use of crowdsourc-
ing to identify relevant prior art;

• Improve the technical set-up for
prior art searches.

SB Community:
• Create educational materials to in-

form courts and policy makers of
the specificity of SB and potential
problems with respect to IPRs;

• Employ different mechanisms al-
ready available within various
patent systems to get involved in
prior art searches (i.e. peer-to-
patent model adopted or tested in
several countries, such as US,
Japan) or by submitting evidence
as a “third party observation” (e.g.
EPO, US, PCT);

• Submit amicus curiae briefs to
courts in order to inform them
about the specificity of SB and po-
tential problems with respect to
IPRs.

RECOMMENDATION 4 – Best Li-
censing Practices
Adopt and promote guidelines
and best practices in licensing SB
inventions for foundational tech-
nologies.
Funding Agencies:
• Provide financial support for the

adoption and promotion of guide-
lines and best practices in licens-
ing SB inventions for foundational
technologies;

• Use guidelines and best practice
documents in ‘other’ fields of
 (biological) research (i.e. research
tools, genomic inventions) as a

source of inspiration (e.g. NIH,
AUTM, ESHG, OECD);

• Make the guidelines and best
practices easily available within
the SB community;

• Create incentives or impose an ob-
ligation to make public research
funding conditional upon the em-
ployment of less restrictive licens-
ing conditions (e.g. inventions
must be either placed in the public
domain or made available on rea-
sonable and nondiscriminatory
terms to all interested parties, no
exclusive licensing for foundation-
al technologies, or only exclusive
licensing for a very specific field of
use).

Patent Offices:
• Engage in the debate on post-

grant issues, such as patent li-
censing and the potential implica-
tions of the utilization of particular
licensing practices in SB.

SB Community:
• Commit to the utilization of public

domain tools and/or less restric-
tive licensing conditions for foun-
dational technologies in SB.

RECOMMENDATION 5 – Private
Ordering Mechanisms
Explore opportunities for private
ordering mechanisms to improve
transparency of ownership and
facilitate licensing (e.g. open
source SB, patent pools and clear-
inghouses [7]).
Funding Agencies:
• Provide financial support to exam-

ine the pros and cons of open
source SB, patent pools and clear-
inghouses in SB;

• If the examination of the pros and
cons turns out in favor of promot-
ing such private ordering mecha-
nisms, provide financial support
for initiating such mechanisms,
which could then be taken forward
by a national or international or-
ganization, the scientific commu-
nity and/or an independent (public
or private) licensing entity.

Patent Offices:
• Engage in the debate on post-

grant issues, such as the pros and

cons of open source SB, patent
pools and clearinghouses in SB.

SB Community:
• Examine and actively engage in

the debate about the pros and
cons of open source SB, patent
pools and clearinghouses in SB;

• Encourage their organizations to
adopt an open source approach to-
wards foundational technologies
in SB and collaborate with initia-
tives for the establishment of
patent pools or clearinghouses to
facilitate access to and use of tech-
nologies encumbered by IPRs.

RECOMMENDATION 6 – Legisla-
tive and Regulatory Changes
Explore the need/options for fur-
ther legislative and regulatory
changes in order to facilitate R&D
and innovation in SB, while at
the same time protecting the en-
forceability of well-defined patent
claims on the use of genetically
encoded functions and concrete
applications in industry, health
care and agriculture.4

Legislator and Regulator:
• Consider to adopt a new or

 optimized regime for utility
model protection that would
be applicable to SB related
technology.
This particular form of protection
is considered particularly suited
for small and medium-sized enter-
prises (SMEs) that make “minor”
improvements to, and adaptations
of existing products. Originally de-
veloped for mechanical inventions
it can be described as: “an exclu-
sive right granted for an invention,
which allows the right holder to
prevent others from commercially
using the protected invention,
without his authorization, for a
limited period of time.” (http://
www.wipo.int/sme/en/ip_busi-
ness/utility_models/utility_mod-

4 In considering the need for regulatory changes
it is important to examine to what extent any
pursued regulatory changes should be of a gen-
eral nature or more technology-specific.

3 In Europe, after grant, this is regulated by
 national law. In the future, this notification
 requirement could also be included in the regu-
latory framework for unitary patent protection.



© 2015 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim 239

B
TJ-FO

R
U

M
www.biotecvisions.comwww.biotechnology-journal.com

Biotechnology
Journal Biotechnol. J. 2015, 10, 236–241

els.htm). The main differences be-
tween utility models and patents
are the following: (1) the require-
ments for acquiring a utility model
are generally less stringent than
for patents; (2) the term of protec-
tion for utility models is shorter
than for patents (between 7 and 
10 years); (3) the registration
process is often significantly sim-
pler and faster; (4) utility models
are much cheaper to obtain and to
maintain; and (5) in some coun-
tries, utility model protection can
only be obtained for certain fields
of technology and only for prod-
ucts but not for processes. Herein
lies the challenge: in Germany, for
example, § 1 (2) and § 2 (3) of the
 German Utility Model Act, (http://
www.wipo.int/wipolex/en/text.jsp
?file_id=229677) provide that bio -
technological inventions and proc -
esses in general are excluded from
utility model protection. The ex-
plicit exclusion of such inventions
from protection stems from the as-
sumption that biotechnological in-
ventions are too complex to be pro-
tected by utility models. In partic-
ular the fact that no substantial ex-
amination is conducted during the
registration procedure provided
the basis for the legislator’s deci-
sion that the protection conferred
by utility models would be inap-
propriate for biotechnological in-
ventions [9].
SB applies the principles of engi-
neering – abstraction, decoupling
and standardization – to biological
studies and recent advances indi-
cate that many products and tech-
niques developed and used within
SB are likely to be high volume 
and relatively predictable low-tech
tools. The question is then, if this
provides enough reason to re-eval-
uate restrictive approaches with
regard to utility model protection.
Evaluating the suitability of utility
model protection for SB related
 inventions would therefore require
further studies. Moreover, such
studies would need to address the
risk that an increase of utility mod-

el rights in the field of SB could also
result in utility model thickets and
increased litigation. Last but not
least, while some European coun-
tries already provide for utility
model protection, such as Denmark
and Germany, most do not. Thus it
is important to further discuss the
need for an EU Regulation or Direc-
tive on this type of protection.

• Clarify and amend the Euro-
pean statutory regimes for re-
search exemptions, in particu-
lar in areas that are specifical-
ly (but not only) relevant to
SB.
This could encompass clarifica-
tions with regard to patent-pro-
tected research tools in the pursuit
of research or education or addi-
tional stipulations on the applica-
bility of these exemptions vis-à-vis
third parties. Although national
patent legislations in Europe gen-
erally provide for research exemp-
tions and clinical-trials specific
(Bolar-type) exemptions from patent
infringement, there is consider-
able uncertainty about the scope
and correct interpretation of these
exemptions5.

• Devise rules that would sup-
port Recommendation 5 by
specifically exempting inter-
mediaries, which meet certain
conditions, from liability for
patent infringement of claims
on SB tools and genetically
encoded functions.
Such an exemption could encom-
pass different types of intermedi-
aries, including (1) foundries pro-
viding services by producing func-
tional devises with genetic materi-
al and following the instructions of
third parties; or (2) patent pools or
clearinghouses offering for sale,
selling or licensing tangible SB
tools and material provided by
third parties.

• Exempt users who purchase or
receive SB tools from private
ordering mechanisms from IP
liability provided certain con-
ditions are fulfilled.
To support Recommendation 5 it
could be desirable to provide a
“safe harbor” from IP infringement
for users that are encouraged to
utilize private ordering mecha-
nisms, such as patent pools or
clearinghouses. However, the pan-
el agreed that it would be impor-
tant to explore the adoption of cer-
tain conditions, for instance that a
“safe harbor” provision should only
apply if the users have studied the
database of IP ownership informa-
tion provided by intermediaries
and if they – based on the search –
could not detect any IP rights di-
rected to a relevant tool. The “safe
harbor” provision should, hence,
not apply if the respective user
acted irresponsibly, if he did not
search the database made avail-
able by the intermediary at all or if
he searched it without due dili-
gence. A willful infringement of
claims included in the database
with the knowledge of the user,
should result in severe damages
for patent infringement.

Funding Agencies, Patent Offices &
SB Community:
• Many of the above recommenda-

tions remain exploratory and/or
controversial and have been de-
bated vigorously during the work-
shop. Thus they do not necessari-
ly reflect in every detail the inter-
ests of all the stakeholders neither
do they reveal the opinion of the
authors or of all panel members.
The public pressure towards re-
forming the current IP-based inno-
vation system, however, is consid-
erable. The implications of any
new legislation could be more far-
reaching than it would seem at
first sight. It is therefore utterly im-
portant for stakeholders in SB, in-
cluding funding agencies, patent
offices and the SB community, to
get involved in the process and to
make their voices heard in order to

5 It remains to be seen how Art. 27 UPC agree-
ment (“Limitations of the effects of a patent”)
will impact on the harmonisation of these
 issues in Europe.
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Glossary
Amicus curiae:
Literally a “friend of the court” is someone
who is not a party to the case concerned but
still offers information that bears on the
case in order to assist the judges. It is a way
to introduce correct scientific information
or important concerns to ensure that the
possibly broad legal effects of a court deci-
sion will not depend solely on information
provided by the parties directly involved in
the case. The decision on whether to admit
the information by the amicus curiae is at
the discretion of the court.

ERASynBio:
The European Research Area Network
(ERA-NET) in SB (ERASynBio) brings to-
gether 16 funding and policy agencies 
from 12 EU Member States and two asso-
ciated countries (Austria, Denmark, Fin-
land, France, Germany, Greece, Latvia, The
Netherlands, Norway, Portugal, Slovenia,
Spain, Switzerland and the UK) with the key
objective to promote the robust develop-
ment of SB by structuring and coordinating
national initiatives and investments. An im-
portant aim of ERASynBio is to address eth-
ical, legal, economic and societal issues
raised by the particular nature of SB.

European patent:
After grant by the European Patent Office
under the European Patent Convention the
European patent turns into a “bundle” of
national patents. Depending on which
member states of the European Patent
Convention (currently 38) have been cho-
sen for validation, the patent will be trans-
formed into the respective national patent
rights subject to national patent law which
may require translations and the payment
of fees. National law also regulates post-
grant issues such as licensing or infringe-
ment.

Freedom-to-operate (FTO):
An FTO analysis is an analysis performed
by patent professionals (e.g. patent attor-
ney, paralegal) of issued patents and/or
pending patent applications to determine
whether a product or process infringes
upon the claims of the issued patents or
pending patent applications. The analysis
may also include a search for expired
patents in the public domain that may act
as a ‘safe harbor’. The analysis may consist
of different components, including an

opinion regarding the risk of infringement,
the validity of the patents concerned, their
enforceability and potentially also the avail-
ability of licenses.

Licensing guidelines:
In some research fields particular national
funding organizations, national interest
groups, European scientific associations
and international organizations have issued
guidelines and/or listed best practices re-
garding patenting and licensing (see e.g.
http://www.autm.net/AM/Template.cfm?
Section=Nine_Points_to_Consider, http://
www.oecd.org/dataoecd/39/38/36198812.
pdf [9, 10, 11, 12, 13]).

Limitations of the effects of a patent:
The protection conferred by a patent can be
limited by research exemptions, clinical tri-
als exemptions (also “Bolar-exemption”)
or breeders’ exemptions. Further limitation
is brought about by compulsory licenses
(e.g. on research tools). These exemptions
are dealt with by national law within the
boundaries of international (e.g. TRIPS)
and EU (e.g. Enforcement Directive, Bio -
patent Directive) legal provisions. In the fu-
ture, the Unitary Patent Protection (UPP)
and the Unified Patent Court (UPC) could
provide a framework for a harmonized Eu-
ropean approach on exemptions.

Open source:
Developed with respect to software, but
gradually extended to other fields. With re-
spect to software it means that an open de-
velopment process has been used and that
it is available for modification and enhance-
ment by anyone. The BioBricks Foundation
borrowed elements from the open-source
software movement to develop a public
agreement for designers of synthetic-biolo-
gy parts (https://biobricks.org/bpa/).

Patent mapping (also patent landscaping):
Provides a graphical overview of granted
patents/patent applications in a particular
technological field. These activities enable
companies and other actors to identify rel-
evant patents and the relationship between
them, to verify the strength and value of
these patents and to explore the risks of
patent infringement. 

Patent quality:
No uniform definition of patent quality ex-
ists: economists use a variety of indicators
to measure patent quality, including patent

family size, number of claims, generality,
breakthrough nature invention, grant lag,
forward citations, and backward citations.
Ultimately the validity of a patent can only
be tested in court.

Patent pools and clearinghouses:
One-stop-licensing mechanisms that facili-
tate access and use of technologies encum-
bered by IPRs. Whereas in a patent pool
model the patent owners agree on the li-
censing conditions for licensees, the clear-
inghouse model can be compared to a su-
permarket model. Although patent pools
and clearinghouses have typically been em-
ployed in other sectors, such as ICT, con-
sumer electronics, and copyright collective
licensing management, the application of
these models are increasingly considered
in the biomedical sector, including SB [7].

Research exemption:
Limited exception to the rights conferred by
a patent allowing third parties to perform
purely research-based activities with no
commercial implications with regard to the
subject matter of a patented invention. In
some European countries, such as Bel-
gium, the research exemption has a broad-
er scope than in other countries [14].

Unified Patent Court (UPC):
A specialised patent court with exclusive ju-
risdiction for litigation relating to ‘classical’
European patents and European patents
with unitary effect (unitary patents). The
Agreement on the UPC was signed by 
25 EU Member States on 19 February 2013.
It will need to be ratified by at least 
13 states, including France, Germany and
the United Kingdom to enter into force
(http://www.unified-patent-court.org).

Unitary Patent Protection (UPP):
An arrangement between 25 EU member
states to establish a patent with unitary ef-
fect for their respective territories. It will en-
ter into force once the agreement on the
Unified Patent Court which is created in
parallel is ratified by a sufficient number of
member states. A unitary patent will be a
European patent granted by the EPO under
the provisions of the European Patent
 Convention to which unitary effect for the
territory of the 25 participating states is
 given after grant, at the patentee’s request
(http://www.epo.org/law-practice/unitary/
unitary-patent.html).
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influence the outcome and – ideal-
ly – to avoid unintended adverse
effects. It will therefore be crucial
to constantly monitor all legislative
activities and to take an active
part in commenting on any legisla-
tive proposals and preparatory
works. Moreover, it appears highly
likely that some substantial
changes will occur in the wake of
the current debates on open inno-
vation models in general, and SB
in particular.

Concluding remarks
In the above we have summarized in 
a simplified form the most relevant
recommendations discussed during
the workshop. It should be noted that
the actual discussion addressed fur-
ther controversial issues, such as the
adoption of an exemption from liabili-
ty for infringement of patent claims on
DNA sequences that are used, made
or sold as carriers of information rather
than as a tangible product for specific
uses. However, a large fraction of the
panel regarded the lines between the
use of the informational and tangible
value of DNA as being too blurred and
thus not appropriate to be used in leg-
islation due to a high risk for legal un-
certainty and subsequent litigation.
We therefore decided not to include
such controversial topics in the rec-
ommendations.

Moreover, the panel has recog-
nized that an optimization of the cur-
rent patent system and a better gover-
nance of granted patent rights are
necessary to unleash the full potential
of SB. Although in theory patenting
research results does not limit access
to the actual information (i.e. disclo-
sure is actually an important require-
ment of patent law), solutions that
could facilitate transparency, access
and use of the patented technology
could contribute to stimulating R&D
and innovation in SB. In proposing
creative and innovative solutions, the
interests of the different stakeholders
involved in SB should be taken into
consideration. While patents will re-

main a crucial aspect of SB, policy-
makers, legislators and the SB com-
munity should also re-consider the
governance and legal framework for
other IPRs that will become increas-
ingly significant for SB, such as trade-
marks, copyrights and trade secrets.
Moreover, it is important to recognize
that the wide array of potential devel-
opments and applications of SB also
poses enormous challenges to other
areas of law, such as for control and
safety regulations or ethical frame-
works. There is perhaps an even more
pressing need to develop recommen-
dations and best-practice guidelines
for these aspects of SB.

The complete report of the workshop
can be found at

https://www.erasynbio.eu/ 
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