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Many patents have been granted in genetics 
in recent years. For example, up to the end 
of 2004, the European Patent Office granted 
2,913 patents containing the term ‘nucleic 
acid’ in the claims, and 549 of these were 
granted in 2004 alone. The omnipresence of 
genetic patents has raised serious concerns 
about access to and use of genome-related 
inventions, as the expansion of genetic patents 
might result in a patent thicket. As it is unlikely 
that patents for genetic inventions will be 
carved out from patent law, it is extremely 
important to develop alternative strategies 
to maximize access to and use of genetic 
inventions. Some models already exist for 
facilitating access to patented gene technol-
ogy. Research exemptions create access for 
research purposes, and licensing agreements 
and compulsory licences are well-known tools 
for encouraging access. Other models that 
could render proprietary genetic inventions 
accessible for further use are under discus-
sion, such as patent pools and clearing-house 
mechanisms. Patent pools and clearing-house 
mechanisms have been suggested by vari-
ous governmental and non-governmental 
organizations as useful mechanisms to deal 
with the specific problems of access and use 
of patented genes, diagnostic methods, tech-
nologies and tools that are used in genetics.

We briefly describe research exemptions, 
licensing agreements and compulsory licens-
ing, and extensively examine patent pools 
and clearing-house mechanisms. We explore 

to what extent the last two mechanisms could 
become leading models for enhancing access 
to and use of patented genetic inventions.

Exemptions
A first possibility for guaranteeing the 
freedom to use patented technology is to 
exempt certain activities from infringement. 
An example of this is the research or experi-
mental-use exemption that qualifies scientific 
research for immunity from infringement. 

In Europe, the research exemption is 
part of patent law. The original provision, 
which was laid down in the Community Patent 
Convention, states that the rights that are 
conferred by a patent shall not extend to “acts 
done for experimental purposes relating to 
the subject-matter of the patented invention”. 
The equivalent provisions in the European 
member-states mirror but sometimes also 
deviate from this wording. Because different 
national legislations and court rulings exist, 
the exact scope of the exemption differs 
from country to country. There seems to be a 
general consensus that the exemption applies 
irrespective of the way the patented subject 
matter has been put into operation and the 

place of the experiment, be it a public labora-
tory, hospital or private company. But doubts 
arise about the scale, nature (experiments 
‘on’ versus experiments ‘with’ the patented 
subject matter) and final purpose of the 
experiment (commercial versus non-com-
mercial goal), and whether these fall within 
the exemption1–4. At present, it is unclear 
to what extent the research exemption can 
shield diagnostic testing. On the one hand, 
one could argue that diagnostic testing falls 
within the research exemption, because 
patient blood or tissue sampling is often nec-
essary to do research. On the other hand, one 
could claim that diagnostic testing cannot fall 
within the exemption because once a diag-
nostic test is established, the act of diagnosis 
could be defined as and/or confined to the 
act of providing the referring medical doctor 
with an opinion as to whether or not the 
patient carries a deleterious mutation. 

In the United States the research exemp-
tion is not part of the patent act but exists 
as a judicially created theory. The theory has 
a very narrow scope of application. In the 
landmark case Madey v. Duke University5 
— which in fact involved electron laser tech-
nology, not genetics — it was recalled that: 
“Regardless of whether a particular institution 
or entity is engaged in an endeavour for 
commercial gain, so long as the act is in fur-
therance of the alleged infringer’s legitimate 
business and is not solely for amusement, to 
satisfy idle curiosity, or for strict philosophical 
inquiry, the act does not qualify for the very 
narrow and strictly limited experimental use 
defence.” Furthermore, the profit or non-
profit status of the user is not decisive for the 
applicability of the doctrine. Research projects 
that are financed by major research universi-
ties but that have no prospect of commer-
cialization further the institution’s legitimate 
business objectives, including: “educating and 
enlightening students and faculty participat-
ing in these projects”, and  “serve to increase 
the status of the institution and lure lucrative 
research grants, students and faculty”5. This 
means that, after the Madey v. Duke University 
case, universities can no longer invoke 
experimental use in their defence. Concerns 
have been raised about this extremely limited 
interpretation by the US Federal Circuit of 
the experimental-use theory6,7. In practice, 
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however, the research exemption is adminis-
tered more flexibly because companies hardly 
ever sue universities8.

In 1984 US Congress enacted an exemp-
tion from patent infringement “solely for uses 
reasonably related to the development and 
submission of information under a Federal 
law which regulated the manufacture, use, or 
sale of drugs” use in the so-called the Hatch–
Waxman act9. Recently, the Supreme Court 
held in Merck v. Integra — a case about the 
use of the Arg–Gly–Asp (or RGD) tripeptide 
in cell-adhesion experiments — that the use 
of patented inventions in preclinical research, 
the results of which are not ultimately 
included in a submission to the Food and 
Drug Administration (FDA), also falls within 
the scope of this exemption10. This interpreta-
tion of the exemption that is defined in the 
Hatch–Waxman act seems to be broad when 
compared with the limited interpretation of 
the common law experimental-use exemp-
tion in the Madey v. Duke University case. 
However, one should take into consideration 
the limited scope of application of this statu-
tory exemption: it only applies to research 
that is related to drug development. It remains 
to be seen to what extent this case will influ-
ence the interpretation of the common law 
experimental-use exemption.

The research exemption is a powerful 
model for accommodating further research, 
but it suffers from legal uncertainty. The 
situation in the United States could be 
improved by introducing an explicit and 
clear-cut experimental-use exception in 
patent law, whereas the situation in Europe 
could be remedied by clarifying existing 
research exemptions and carefully defining 
the delicate borderline between commercial 
and non-commercial research in biotechnol-
ogy and biomedicine. The optimal solution 
would be to adopt a clear and well-balanced 
exemption at the international level.

Licensing agreements
For activities that seem not to be covered 
by the research exemption, licensing is proba-
bly the instrument that is used most regularly 
for gaining access to patented technology. 
The licensor and licensee have considerable 
freedom to choose the appropriate contract 
modalities and clauses as long as they do not 
have an anti-competitive effect. Royalties 
and transaction costs might be reduced to a 
minimum by negotiating cross licences. Cross 
licensing might be attractive in various set-
tings, including cases of complementary 
patents and blocking patents. The exchange 
might concern more than two patents, or in 
some cases even entire portfolios. Moreover, 

royalty stacking might be alleviated to a certain 
extent by bargaining a reduced royalty provi-
sion or a cap on royalties by using ‘(anti) 
royalty stacking clauses’11,12.

The use of licensing agreements is routine 
practice in genetics. Roughly speaking, four 
approaches towards exploiting and licensing 
patents are known in the diagnostic field.

The first approach, which is universally 
accepted, has been followed by major research 
institutes that have granted free access to gene 
sequences for diagnostic testing using com-
monly available technologies for mutation 
analysis, but have collected royalties on gene-
based commercial test kits. The best-known 
example relates to the cystic fibrosis trans-
membrane conductance regulator (CFTR) 
gene that was cloned in 1989 and patented by 
the Hospital for Sick Children of Toronto and 
the University of Michigan (WO 91/02796).

The second approach has been taken 
by Bio-Rad, the company that acquired the 
patent on the hereditary haemochromatosis 
(HFE) gene after Mercator Genetics went out 
of business13 (WO 96/35802, WO 96/35803, 
WO 97/38137 and WO 98/14466). The 
company offers to license laboratories to carry 
out testing, but at a cost that makes Bio-Rad’s 
own, commercial test kit more economically 
attractive owing to their requirement of 
up-front payments and a per-test fee of US$20 
(for 2 mutations).

The third approach has been put into 
practice by Myriad Genetics for the screen-
ing of the breast cancer 1 and 2, early onset 
(BRCA1 and BRCA2) genes (BRCA1: WO 
96/05306, WO 96/05307 and WO 96/05308; 
and BRCA2: WO 97/22689). They licensed 
the test exclusively to a limited number of 
commercial genetic laboratories within 
specific geographical regions. However, 
these laboratories are apparently allowed 
to carry out testing of only a limited set of 
BRCA1 and BRCA2 mutations, while the 
complete sequence analysis is still carried 
out only by Myriad Genetic Laboratories in 
Salt Lake City, USA14. This highly restric-
tive licensing policy has given rise to a 
strong and worldwide reaction15,16.

Recently, a fourth and unique type of 
licensing agreement has emerged — the 

so-called BiOS (Biological Innovation for 
Open Society) licence. BiOS is an initiative 
of the Centre for Applications of Molecular 
Biology in Agriculture (CAMBIA) and aims 
to develop new means for cooperative inven-
tion, improvement and delivery of technolo-
gies for life sciences. Research tools that have 
resulted from the BiOS initiative are made 
available on the basis of a BiOS licence. 
Instead of paying royalties, BiOS licensees 
should, in order to obtain a licence, agree to 
the legally binding conditions that improve-
ments to the patented technology are shared, 
and that licensees will not “appropriate the 
fundamental ‘kernel’ of the technology and 
improvements exclusively for themselves”. In 
this way, a BiOS licence not only guarantees 
access to the basic technology, but also to 
downstream improvements.

The variety of licensing agreements 
currently in place demonstrates that the 
one-to-one licensing mechanism is a flexible 
model that offers a wide opportunity to 
tailor access and use to specific needs and 
circumstances. However, users who do not 
have any assets to offer in return might find 
themselves in a weak bargaining position 
when entering into licence negotiations.

Patent pools
When access and use are hindered by 
the existence of multiple patents, held by 
multiple patent owners, patent pools might 
be a useful model to gain access to patented 
technology. A patent pool is an agreement 
between two or more patent owners to 
license one or more of their patents to one 
another, or to license them as a package 
to third parties who are willing to pay the 
royalties that are associated with the licence. 
Licences are provided to the licensee, 
either directly by the patentee, or indirectly 
through a new entity that is specifically set 
up for the administration of the pool17–19. 
Therefore, a patent pool is formed by the 
patent holders, acting as shareholders of 
the pool and as financiers of the licensing 
entity. Consequently, patent holders retain 
authority over the licensing conditions.

Patent pools might have significant 
benefits: elimination of stacking licences17; 
reduction of licensing transaction costs 
through the introduction of a system of ‘one-
stop licensing’ for non-member licensees; 
decrease in patent litigation; and institution-
alized exchange of technical information 
that is not covered by patents, through a 
mechanism for sharing technical informa-
tion relating to the patented technology, 
which would otherwise be kept as a trade 
secret17,19,20. Furthermore, patent pools offer 
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an interesting instrument for government 
policy: it is better to encourage companies 
to establish patent pools than to force them 
into a compulsory licensing scheme19 (see 
below). Such a suggestion seems to ignore 
the fact that the main prerequisite for 
establishing patent pools is the voluntary 
participation of all patent holders, whereas 
the compulsory licensing mechanism is the 
last-resort instrument for patent holders 
who do not voluntarily wish to enter into 
(reasonable) licensing negotiations.

Patent pools might also carry some risks: 
they might shield invalid patents20 and entail 
the risk of inequitable remunerations, although 
expert valuation could settle disagreements on 
the value of the patents18. Additionally, patent 
pools might cover for a cartel and, subse-
quently, have anti-competitive effects19–23.

The establishment of patent pools in 
genetics was suggested by the Organisation 
for Economic Co-operation and 
Development (OECD). The OECD consi-
ders the patent-pool concept to be interest-
ing for biotechnology, but calls for further 
study12. It fears that the fact that biotech-
nological companies rely heavily on their 
intellectual property (IP) and foster what has 
been called a ‘bunker mentality’ might cause 
difficulties in the process of creating a pool.

Nevertheless, there are already some 
patent pools in genetics. A first, instructive 
genetic patent pool, which gained wide 
attention, is the Golden Rice pool. Potrykus 
succeeded in genetically enriching rice grains 
with β-carotene24 and wanted to transfer 
the Golden Rice materials to developing 
countries for further breeding in order to 
introduce the trait into local varieties that are 
consumed in these countries. Six key patent 
holders were approached and an agreement 
was reached that allowed Potrykus to grant 
licences, free of charge, to developing coun-
tries, with the right to sub-license25–27. This 
agreement is an example of how private and 
public organizations, in a combined effort, 
dealt with the surrounding patents to create 
a non-profit humanitarian (and therefore 
probably atypical) patent pool in the form of 
a single licensing authority 28–30.

Another genetic pool, supported by 
the World Health Organization (WHO), 
is under way — the SARS (Severe Acute 
Respiratory Syndrome) corona virus pool. 
The relevant patent holders have been 
identified and agreement has officially been 
gained by the signing of a letter of intent 
(J. Simon, personal communication). The 
SARS pool highlights the opportunities that 
are offered by the patent-pool concept for 
biomedical genetic inventions. 

Patent pools that comprise sequence data 
for genetic testing purposes are also worth 
investigating. Most prone to the patent-pool 
concept are cases where a disease is caused 
by various mutations in one gene, or by one 
or more mutations in any one of several 
possible genes, as such cases are more likely 
to give rise to patent thickets20,40. However, 
it remains to be seen whether a gene patent 
pool that covers only one disease syndrome 
will reach a fair balance between the costs of 
creating a pool and adequate revenue, and 
whether small pools prove to be viable.

As well as providing a possible solution 
to the problem of patent thickets, the crea-
tion of a patent pool might also stimulate 
funding for research and development, 
benefiting all partners in the pool. As has 
been demonstrated in the electronics and 
telecommunications sector21,22, the main 
incentive to setting up a patent pool is the 
generation of an internationally accepted 
technical standard. It has been claimed that 
such a standard is missing in genetics12. 
However, in the context of genetic testing, 
standards could be defined by establishing 
a set of mutations that are recognized by 
the international scientific community, or 
by reflecting national or international best-
practice guidelines relating to genetic testing 
for a particular disease31.

Clearing houses
Clearing-house models might be another 
approach to facilitate access when many pat-
ents are present. The term ‘clearing house’ 
is derived from banking institutions and 
refers to the mechanism by which cheques 
and bills are exchanged among member 
banks to transfer only the net balances in 
cash. Nowadays the concept has acquired a 
broader meaning that refers to any mecha-
nism by which providers and users of goods, 
services and/or information are matched32.

Based on this contemporary interpreta-
tion, several clearing-house models can 
be distinguished. The first model is the 
information clearing house, which provides 
a mechanism for exchanging technical 
information and/or information that is 
related to the IP status of that information. 
Information mechanisms are relatively easy 
to set up but require constant maintenance 

and updating28,32. They include general patent 
search sites, which can be either freely acces-
sible — such as the European Patent Office 
(EPO) esp@cenet web site — or fee-based. In 
addition, there are specific search platforms 
for biotechnological patents, such as Patent 
Lens. Patent Lens is established in the frame-
work of the BiOS initiative and offers a fully 
text-searchable database of US, European, 
Australian and international agricultural and 
life-science patents, and is complemented by 
advisory and educational services.

The second model, the technology-
exchange clearing house, is inspired by 
the internet-based business-to-business 
(B2B) model. This model provides an 
information service that lists the available 
technologies to allow technology owners 
and/or buyers to initiate negotiations for a 
licence. Additionally, it may provide more 
comprehensive mediating and manag-
ing services28,32. An example of a global 
technology-exchange model is BirchBob, 
which is an internet-based platform that 
brings together offers and demands for 
innovations, and provides services dedi-
cated to finding and facilitating contacts 
between technology holders and technology 
seekers. More than 25,000 innovations from 
1,900 organizations worldwide are currently 
searchable on BirchBob by investors, entre-
preneurs and scientists who are looking for 
new business or scientific opportunities. 
Specific health-care technology platforms 
include Pharmalicensing and TechEx, which 
provide online support for partnering 
and licensing in the biopharmaceutical and 
biomedical industry. Specific biotechnology 
platforms include the Public Intellectual 
Property Resource for Agriculture (PIPRA) 
— a collaboration among universities, 
foundations and non-profit research 
institutions that aims to make agricultural 
technologies more easily available.

An example of an upcoming, worldwide 
technology-exchange model is Science 
Commons. Science Commons aims to 
encourage technology transfer and intel-
lectual property licensing by stimulating 
stakeholders to adopt standardized licences 
to create transparency in the use of patented 
technology in science, as Creative Commons 
does for copyright issues in the use of copy-
righted material. Science Commons is there-
fore a more advanced technology-exchange 
model, as it does not merely link offers to 
demands, but its main objective is to provide 
standardized licences worldwide.

The technology-exchange clearing-house 
model is generally cheap to maintain and 
generates only low operating costs. However, 

…the one-to-one licensing 
mechanism is a flexible model 
that offers a wide opportunity to 
tailor access and use to specific 
needs and circumstances.
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it might be difficult to bring together the 
critical mass of genetic patents that would 
be needed to turn platforms of this type into 
useful tools. At present, most of the platforms 
offer only a small proportion of the market 
and a low density of patents, and one has to 
search various web sites (sometimes paying 
considerable registration fees). Moreover, this 
model might only be suitable for technolo-
gies that can be easily defined and valued. 
Therefore, it might be limited as a model for 
general-purpose research methods, such as 
PCR, and for patents that protect specific 
and well-defined improvements to familiar 
downstream products or processes28,32.

The third model is the royalty-collection 
clearing house, which would comprise major 
aspects of the technology-exchange scheme. 
On top of this, royalty-collection clearing 
houses would cash licence fees from users on 
behalf of the patent holder in return for the 
use of certain technologies or services33. The 
patent holder would be reimbursed by the 
clearing house pursuant to a set allocation 
formula. Classical examples of such clearing 
houses in other sectors include copyright 
societies for playing music on air and during 
public performances, such as the American 
Society of Composers, Authors and 
Publishers (ASCAP), the Authors Licensing 
and Collecting Society (ALCS) in the United 
Kingdom, the Japanese Society for Rights 
of Authors, Composers and Publishers 
(JASRAC), and other national agencies.

It has been suggested that royalty-
collection clearing houses should be set 
up in the field of patents and genetic 
inventions12,28,32,34–38. At present, there 
are no working examples in this field. A 
praiseworthy attempt to design a royalty-
collection clearing-house model in the 
life sciences — the Global Bio-Collecting 
Society (GBS)39 — did not materialize, 
probably because no consensus could 
be reached among the stakeholders and 
because the necessary political support was 
missing. The GBS was designed to be an 
efficient, fair and equitable model for the 
exchange of indigenous knowledge between 
knowledge holders (indigenous groups) 
and knowledge users (the life-science 
industry) in the commerce of biodiversity. 
Although the GBS model was constructed 
to encourage arrangements between merely 
non-IP holders (indigenous groups) and IP 
holders, the concept could be applied to the 
more classical IP holder (patentee) and IP 
user (licensee) situation.

A royalty-collection clearing house would 
be more complicated to set up in com-
parison to the previous two clearing-house 

models; however, once established, it could 
facilitate the collection of royalties. Although 
the concerns of the authorities overseeing 
free competition might vary according to the 
actual legal structure chosen for the clearing 
house (for example, a private entity that 
comprises patent holders as its members, or a 
neutral, independent, public clearing institu-
tion), one should always be aware of potential 
anti-competitive effects. Furthermore, this 
type of clearing house would only be useful 
if there was a recurring need to transact in 
the patents that were included, and if many 
patent holders or an entire branch of industry 
would participate.

A fourth and unique model is the open-
source clearing house that fosters the free 
exchange of technology. A good example 
in the life sciences is the SNP Consortium. 
The goal of the SNP Consortium, which is 
a non-profit entity, is to identify and collect 
SNPs, and create and make publicly available 
a map of all catalogued SNPs of the human 
genome without any proprietary rights being 
retained by the members of the consortium 
to allow further drug discovery.

Open-source clearing houses might be 
a readily available model for sharing and 
exchanging unpatented technology. However, 
most genetic inventions are the outcome of 
long-lasting research that requires high levels 
of investment. Both private enterprises and 
universities wish to recover those invest-
ments and so do apply for patent protection. 
Therefore, the scope of application for this 
model might be limited in the area of genetic 
inventions, at least in the near future.

A clearing house in genetics might 
combine various clearing-house models and 
fulfil different functions such as: identify-
ing all essential claims that are related to a 
specific technology and indicating the scope 
of availability for licensing (information 
clearing house); matching licensees with 
licensors (technology-exchange clearing 
house) on the basis of standardized yet 
flexible royalties and licensing agreements; 
providing a royalty disbursement accounting 
system (royalty-collection clearing house); 
monitoring and enforcing agreements; and 
resolving disputes.

A clearing house in genetics might be 
set up by a public entity that would act as 
financier of the collection society, and could 
be implemented as a statutory framework on 
a mandatory basis. Alternatively, it could be 
set up by a not-for-profit or profit-making 
(private) organization as a voluntary scheme. 
Various clearing houses that deal with 
patent rights in different countries could 
be coordinated by regional clearing houses 
(for example, European, North American 
or Asian), or possibly even by a worldwide, 
‘umbrella’ clearing house. Such a global 
approach could increase the incentives for 
patent holders to participate voluntarily in 
the model by limiting the points of registra-
tion. Additionally, owing to the global char-
acter of the genetics market place, potential 
licensees would be better served by a global 
check-point for existing patent rights. The 
Human Genome Organization (HUGO) has 
already suggested that the clearing-house 
model could also lead to increased levels of 

Glossary

Blocking patents
Patents that block further development and 
commercialization of a product because they might 
be infringed when the product is used, manufactured 
or sold.

Community Patent Convention
A convention that was signed in Luxemburg on 
15 December 1975, with the aim of creating a 
community patent: a single patent that is legally valid 
throughout the European Community. The expected 
advantages of this system include a substantial 
reduction in patenting costs (particularly those relating 
to translation and filing), simplification of application 
procedure (one single application procedure) and 
harmonization of interpretation (thanks to the 
establishment of a single centralized system of 
litigation). The convention has never entered into force. 
The discussions were resumed in 1989, but the 
convention is still not in place.

Complementary patents
Two patents are complementary when they are both 
required to produce the product or carry out the methods 
to which they relate.

Cross licence
A cross licence is a bilateral mutual exchange of licences 
between unrelated parties.

Hatch–Waxman act
This is the Drug Price Competition and Patent Term 
Restoration Act of 1984, which provides incentives to 
support the development of generic versions of off-patent 
drugs and allows patent owners to recover time that is lost 
during the FDA procedure for approval.

Patent thicket
An overlapping set of patent rights, which requires those 
who seek to commercialize new technology to obtain 
licences from multiple patentees.

Royalty stacking
The accumulation of royalties that have to be paid when 
confronted with a patent thicket.

Standard
A norm or a measure that might be the result of a formal 
consensus-building procedure that is managed by a 
standardization body (de jure standards) or arise 
spontaneously owing to the degree of market penetration 
of a particular technical solution (de facto standards).
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licensing and to options for researchers to 
secure licences to sequences and genes at a 
reasonable cost, which might encourage the 
pursuit of research in areas from which they 
might have been deterred in the past38.

A genetic clearing-house mechanism 
might facilitate access to multiple patents 
and so help remove patent thickets. Being a 
multifaceted model, it could even become 
a pivotal platform, allowing a mixture of 
complementary functions and offering 
information exchange, technology partner-
ing, royalty collection, monitoring, enforce-
ment and dispute resolution simultaneously.

Compulsory licences
Under the compulsory licence mechanism 
the government or a court can compel a 
patent holder to license his rights. The 1994 
worldwide WTO (World Trade Organization) 
Agreement on Trade Related Aspects of 
Intellectual Property Rights affirms the 
right of member states to grant compulsory 
licences and implicitly confirms their current 
autonomy to determine the grounds on which 
such licences can be granted. 

In general, compulsory licences are 
provided in cases of dependency of a down-
stream patent holder on an upstream patent 
holder, and in cases in which the invention 
is not (or insufficiently) exploited. Recently, 
it has been suggested that the compulsory 
licensing mechanism can be invoked to 
address the potential hindering effects of 
patents in public health care41–43. Such an 
approach was formally recognized during 
the WTO Ministerial Conference in Doha, 
Qatar, confirming that the Agreement on 
Trade Related Aspects of Intellectual Property 
Rights and the compulsory licensing regime 
is part of the wider national and interna-
tional action that is being taken to address 
public-health problems43,44. In this regard, 
the European Union has not only taken 
the necessary steps to put the compulsory 
licence for public health to work for the 
benefit of developing countries45, but vari-
ous European countries have also designed 
specific public-health licences for domestic 
use. France has recently implemented an 
ex officio licence for national public-health 
reasons in its patent act46 and Belgium has 
accepted a special compulsory licensing 
regime for national health reasons47. 

Unlike most countries, the United States 
has no general compulsory licensing provi-
sion in its patent laws, but makes provision 
for only a number of specific instances 
in which such licences might be granted 
(for example, government use, 28 U. S. C. 
(United States Code) § 1498; Atomic Energy 

Act, 42 U.S.C. § 2183, Clean Air Act, 42 U.
S.C. § 7608; Plant Variety Protection Act, 
7 U.S.C. § 2404; and March in Right, 
Bayh–Dole Act, 35 U.S.C. § 203).

Although various international treaties 
offer a firm legal basis for the introduction of 
a compulsory licence in the member states, 
no apparent use of the compulsory licensing 
mechanism has been made by potential 
licensees in genetics so far. This could indi-
cate a need to re-assess the conditions and 
procedures for granting compulsory licences.

The compulsory licence regulatory scheme 
was conceived to resolve a bilateral problem 
of access between a patent holder and a 
downstream user. One can well imagine that 
the compulsory licensing mechanism can also 
be applied in public health care and genetics 
to settle access problems between multiple 
patent holders and multiple technology 
users. A ‘compulsory patent pool’, in which a 
patent-pool entity seeks a compulsory licence 
from a patent holder of an essential technol-
ogy who does not voluntarily engage in the 
pool, should be further explored. A statutory, 
mandatory clearing house should also be 
investigated more closely.

Conclusions
Patents considerably limit the freedom 
to use protected inventions in genetics. 
Various measures can facilitate access to 
patented technology and render proprietary 
genetic and genomic inventions acces-
sible for further use. One possibility for 
guaranteeing the freedom to operate is to 
exempt certain activities from infringement. 
Examples include exemptions for scientific 
research or submission of information. For 
activities that do not fall under the research 
exemption, licensing is probably used most 
regularly to gain access to patented technol-
ogy, at least when not too many patent 
holders are concerned. Patent-pool schemes 
and clearing-house models might be helpful 
to settle the presence of multiple patents 
and multiple patent holders and offer a solu-
tion for inventors who wish to gain access 
to a patent thicket. Nevertheless, parties 
to licensing agreements should always be 
aware of the potentially anti-competitive 
restrictions in their agreement that might 
lead to a violation of competition law. When 
patent holders do not voluntarily wish to 
enter into (reasonable) licensing negotia-
tions, the compulsory licensing mechanism 
might be a last-resort instrument.

Various governmental and non-
governmental institutions, such as the 
WHO, OECD, HUGO or the US NIH 
(National Institutes of Health) have 

suggested the creation of patent pools 
and clearing-house mechanisms to tackle 
problems of access and use in genetics. If 
they wish these models to break through, 
they might have to promote patent pools by 
funding the set-up costs for genetic pools, or 
to take the lead as initiators and co-founders 
of clearing-house mechanisms by triggering 
the creation of a mixed information, tech-
nology exchange and a royalty-collection 
clearing house in genetics.
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Decoding the research exemption
Jordan Paradise and Christopher Janson

Abstract | While debate continues as to whether genetic sequences, which many 
argue represent natural phenomena rather than inventions, should be subject to 
standard patent protections, issuance of patents that claim DNA sequences 
remains common practice. In an attempt to insulate researchers from patent 
claims that could hinder scientific progress, many countries have provided general 
exemptions for scientific research. However, there is no international consensus 
about the extent of required protections, and even existing exemptions vary 
widely in clarity and are limited in practical application. We believe that gene 
patents raise several unique issues that are inadequately handled by the current 
research exemptions.

Despite serious concerns by many research-
ers and the public, patents are currently 
awarded that directly claim physical and 
computer-readable human gene sequences, 
which represent both the tangible and 

abstract informational content of DNA 
molecules. A fundamental question remains 
about whether DNA should even be eligible 
for patent protection, and legal challenges to 
the existing policy that allows gene patents 

are imminent. Critics of gene patents argue 
that DNA and its implicit informational 
basis represents an irreducible constituent or 
law of nature, which, under existing United 
States (US) and European Union (EU) law, 
is not statutory subject matter. Some have 
highlighted as especially problematic gene 
patents that stake claims to basic genetic 
research, genetic testing and gene therapy 1–3. 
This interpretation of the law contrasts with 
the permissive practices of the US Patent and 
Trademark Office and European Patent 
Office, which currently allow broad patents 
on partial and complete genes, genomes and 
even social or ethnic classifications of DNA, 
such as Ashkenazi-specific gene sequences4,5.

Increasingly, medical research institutes, 
hospitals, physicians, scientists and patients 
are questioning the purpose and scope 
of gene patents, arguing that allowing 
exclusive rights to the information that is 
contained in specific manifestations of the 
universal genetic code has restricted 
scientific research and health-care delivery, 
while adding to its overall cost6,7. 
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