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The patent system

2.1 Before turning to the question of patents involving genes, it is important to discuss the patent
system in general. In this chapter, we explain what patents are, consider the justification for
the patent system, and set out brief details about how the patent system works.

Box 2.1: About patenting 

What is a patent? 
Patents are exclusive rights granted for a limited period of time by states through their legal
systems to inventors to prevent others from exploiting the patent holder’s invention. Patent
applications contain claims which set out the precise nature of the protection. The commercial
exploitation of something within the scope of the claim of a patent that has been granted,
without the authorisation of the owner of the patent, is called infringement. Patent claims are
normally drafted to ensure that they cover more than exact duplication of the inventor’s work.

Owners of patents will often themselves exploit commercially the inventions they have
patented (for example, by manufacturing a medicine), but possession of a patent alone does not
require this. It is possible to have a patent but not to enforce or use it. Many patents are also
licensed by the owner to other parties for commercial use. A common misconception is that a
patent gives an inventor an absolute right to exploit the invention. It does not. Exploitation will
depend on whether others have patents which overlap with the subject matter of the invention,
and will be subject to other existing laws, such as those concerning health and safety.

What are the criteria for granting a patent?
For a patent to be granted, the followed criteria must be satisfied:
■ the claimed invention must be eligible for patenting;
■ it must be novel;
■ it must be inventive or non-obvious;
■ it must be useful or have industrial application;
■ it must be fully disclosed in the patent application.
In addition, to be eligible, the invention must not be contrary to morality or ordre public.

What is the process for granting a patent?
The process of granting a patent involves several steps (these are described in more detail in
Appendix 1). Firstly the patent is filed, i.e. the patent application is submitted to a patent
office. The next step is substantive examination in which a patent examiner determines
whether or not the patent application is allowable. If it is found to be allowable the applicant
is awarded the patent i.e. the patent is granted or issued. However, it is still possible for the
patent to be challenged or opposed by a third party, either in court or via a patent office. If
the opposition is found to be well-founded then the patent may be revoked, although this
decision may be appealed.

How are patents licensed?
Licensing of patents is in some ways similar to the leasing of physical property in that it allows
the granting to another party of the right to use the patented products or process on defined
terms. Licences may be exclusive or non-exclusive. The former gives the licencee the exclusive
right to use the licensed patent. A non-exclusive licence means that other licences can be
granted and that the owner of the patent can also use the invention.
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Intellectual property rights

2.2 Patents are a form of intellectual property (IP) which confer rights over an invention on its
inventor (see Boxes 2.1 and 2.2). These are privileges which enable inventors to capitalise on
their invention, subject to wider constraints such as public interest and the IP and rights of
others. Other forms of IP include copyright 1, registered designs and trademarks.

2.3 The overall goals of the patent system are to stimulate innovation for the public good and to
reward people for useful new inventions. The patent system aims to achieve this by allowing
inventors exclusive rights for a limited period to exploit their inventions, while at the same
time promoting competition and innovation by ensuring that such inventions are fully
disclosed to the public. The system is intended to balance the interests of the public with
those of the inventors. Inventors have an interest in being rewarded for their effort, for
example, by being able to recoup financial investments in research and development and to
profit from their invention.

2.4 The public interest is harder to specify, but it is primarily a matter of making it possible for
individuals to further their own interests as far as circumstances and the interests of others

Box 2.2: Property rights 

Since patents are a form of property, the rationale for their justification lies within the
justification of property rights in general. There are essentially two approaches to justifying
property rights. The first argues that there are no ‘natural’ property rights, but that such
rights are basically a matter of public convention. This leads to a utilitarian justification of
property rights as a system of public rules which provide security and incentives for
investment by individual owners of property, but which can and should be adapted wherever
the public interest is thereby served. The second approach, famously propounded by Locke,
holds that there is ‘natural’ right to that with which one has ‘mixed one’s labour’.1 This can be
understood most easily in the context of ownership of land: the idea is that by cultivating an
area of previously ‘unowned’ land, and thereby ‘mixing one’s labour’ with it, one can acquire
property rights over it. This second approach to justifying the ownership of land and other
‘natural’ resources is much disputed; but it may be said to be much more acceptable in the
context of IP, since it does seem right that someone who creates something new, for example
a novel, sculpture or painting, has rights such as copyright, over that which is created. In a
similar way, this approach can be applied in the context of industrial or technological
inventions to justify the patent system.

These two approaches are not exclusive; in particular the second approach can be readily
combined with the utilitarian considerations to yield the view that the rights of inventors may
be qualified and circumscribed in ways that contribute to the public interest.2 We accept this
combination of the two approaches to the justification of intellectual property rights.

1 Locke J. An essay concerning the true original extent and end of civil government. 1690.

2 For further reading, see Ryan A. Property and political theory. Oxford: Blackwells Publishers; 1984. Waldron J. The right
to private property. Oxford: Clarendon; 1988; Nozick R. Anarchy State & Utopia. Oxford: Blackwells Publishers; 1974;
Harris JW. Property and justice. Oxford; New York: Clarendon; 1996.

1 Copyright is an unregistered right that comes into effect as soon as something that can be protected is created and ‘fixed’ in
some way, for example on film, on paper or on the internet. Copyright is used to protect such things as novels, song lyrics,
original dramatic, musical and artistic works, sound recordings and films. Copyright protects the way an idea is expressed in a
piece of work, but does not protect the idea itself.
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permit; in the context of the present discussion, it is the interests of individuals in securing
access to new medicines and other products and services that are especially important. An
important aspect of the public interest thus understood is the provision of goods which are
essentially shared. Public roads and parks are familiar examples of goods of this kind: they
are goods which contribute to the interests of individuals, but because they are shared, they
are typically provided not by individuals for themselves but by public institutions. Other
examples, such as clean drinking water, reliable sewage systems and systems for disease
control involve public health institutions. But the main question which concerns us here
arises from the role of the patent system. It is in general in the public interest that there be
a patent system which promotes inventions such as new medicines and other medical
products by providing an incentive in the form of limited monopolies. What remains open
to debate, however, is how far the public interest is served when this patent system is
applied in such a way that it makes it possible for private companies and other institutions
to have an exclusive right to exploit the medical significance of genetic discoveries, albeit
for a limited period of time.

2.5 In light of the balance between public and private interests that must be achieved by the
patent system, it can be seen that the granting of patents might be judged unethical if it
would mean that inventors would enjoy a reward that is not commensurate with their
contribution, or if the return to society is not commensurate with the benefit enjoyed by
the patent owner. The question of the balance between public and private claims which will
best promote the public good is taxing; it is this question we address in the remainder of
this paper. Before doing so, however, we assess the economic importance of patents in
general, and set out briefly how the patent system works.

The economic importance of patents

2.6 Two key features of patents are that they stimulate invention and promote the disclosure
of inventions, which enables other inventors to learn about them and to develop
improvements and alternatives. Patents represent one of the most important incentives for
commercial enterprises to undertake research and development, by allowing them to enjoy
returns on the generation and application of knowledge. The patent system provides an
incentive to invest in the production and application of knowledge by allocating benefits
directly to those companies making the investments, and because it grants property rights
which recognise an inventor’s exclusive right to prevent others, for a fixed term, from
making, using or selling an invention based on that knowledge without licence. By contrast,
the inability or failure of companies to prevent others from making use of the new
developments they generate is an established cause of the failure of commercial
enterprises.2 Further, as most patents do not relate to major breakthroughs but to technical
advances of an incremental nature, patent protection is thought to support the coherent
planning of companies’ investments and to allow them to make incremental progress.
Moreover, because patents facilitate the dissemination of knowledge, they also serve to
prevent costly and wasteful duplication of the efforts of researchers.

2.7 While patents have been found to be significant in themselves as a component of the
market value of companies, it is also true that companies use a wide variety of mechanisms
to protect their IP. Indeed, in general, patents are ranked as less important in terms of value
to the company than other mechanisms such as secrecy. Patents do, however, have particular

2 Hirshhorn R and Langford J. Intellectual property rights in biotechnology: the economic argument. Prepared for the Canadian
Biotechnology Advisory Committee Project Steering Committee on Intellectual Property and the Patenting of Higher Life
Forms; 2001.
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importance in some sectors of commerce. A notable example is the pharmaceutical industry,
which is heavily reliant on strong IP protection for a number of reasons:

i) The costs of bringing a novel medicine to market are substantial and need to be
recouped. These costs include the cost of carrying out clinical trials of novel medicines
and the regulatory requirements regarding safety.3

ii) The industry is one which develops products which are easily copied. Without patent
protection, any producer could copy a medicine invented and developed by another,
and sell it, without having to invest in the necessary research and development. 

iii) Companies need to recoup the costs of investments in research and development which
do not succeed in producing a new product: only one out of every 5,000 compounds
discovered eventually reaches the market place as a novel medicine.4

2.8 This suggests that without patent protection, some novel medicines might never be
invented. It is often conceded that, while patents may not always increase innovation, when
they do, it is usually in the pharmaceutical and biotechnology sectors.5 However, it is also
worth observing that despite the economic importance of IP protection to the
pharmaceutical industry, the rewards it can accrue from the patent system are not as great
as may initially appear. A medicine enjoys 20 years of patent protection, but as most
pharmaceutical companies file and receive patent protection for the commercial use of a
compound during pre-clinical trials, several years before a medicine is finally marketed, its
effective patent life may be reduced by as much as 10-12 years.6,7 Moreover, companies
generally bring to the market only about one out of every hundred products for which they
have obtained patents.

2.9 Small companies engaged in biotechnology, particularly as it relates to healthcare, also rely
heavily on IP. The possession of patents helps to attract financing, especially support from
venture capital, and assists in the establishment of alliances, enabling companies to share
the costs of research and development, or in providing support when a product is put on
the market. Some biotechnology companies do not in fact manufacture products, but
engage in research with the aim of funding their work and of making profits by licensing
their patents and databases. This type of company is currently more common in the US.

2.10 We accept the general view that patents have promoted the public interest by encouraging
the development of new medicines and vaccines. This judgement relies on data about the
economic importance of patents which are hard to quantify and evaluate, but a thorough
economic analysis of the importance of patents in the pharmaceutical and biotechnology
sectors is outside the scope of this paper. However, both to do justice to the achievements

3 The Tufts Center for the study of Drug Development estimated the cost of developing a new prescription medicine at $802
million in a study in November 2001. However, the US national consumer group Public Citizen estimated in July 2001 that the
actual after-tax expenditure for developing a new medicine, and taking account of initiatives which fail, was £110 million
(see New study expected to significantly overstate drug industry R&D costs. Citizen.org. 28 Nov 2001.
http://www.citizen.org/pressroom/release.cfm?ID=942 (13 May 2002).)

4 Spilker BA. The drug development and approval process. PhRMA.
http://www.phrma.org/searchcures/newmeds/devapprovprocess.phtml (13 May 2002). 

5 See, for example Hall B. Testimony for the FTC/DOJ (Antitrust) hearings on competition and intellectual property law in the
knowledge-based economy. 26 Feb 2002. http://www.ftc.gov/opp/intellect/020226bronwynhhalltext.pdf (14 June 2002).

6 See, for example Bale HE Jr. Patents and public health: a good or bad mix? http://www.pfizerforum.com/english/bale2.shtml
(13 May 2002). 

7 However, a supplementary protection certificate which extends a patent for 5 years is often obtained for pharmaceutical
products.
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of inventors and because of the importance of stimulating innovation, particularly in the
pharmaceutical sector, we conclude that exclusive rights awarded for a limited
period are, in the main, defensible and that the patent system has in general
worked to the benefit of people. Nonetheless, we consider that in the particular
case of patents that assert property rights over DNA, consideration should be
given to whether the balance between public and private interests has been fairly
struck. We consider this issue further in Chapters 3-5.

How the patent system works

2.11 Within most jurisdictions, patents are granted by specialist patent offices. The offices that are
particularly relevant to this paper are the European Patent Office (EPO) and the US Patent
and Trademark Office (USPTO). Patent examiners in these offices are responsible for
establishing whether an application for a patent meets the criteria for patenting in the
relevant jurisdiction although their decisions may be, and often are, challenged. The US and
European patent regimes differ in a number of important ways, including the criteria for
deciding who is the first inventor of an invention, when a patent application can be filed,
and, until recently, when it is published.

2.12 The EPO is an international patent-granting authority established under the European
Patent Convention (EPC) in 1978 that grants European patents for the contracting states
to the EPC.8 The EPO is financed by the fees it charges for assessing patent applications
and has a large degree of administrative autonomy.9 It was established as a result of co-
operation in the field of IP between the states of Europe. The European Patent
Organisation, for which the EPO acts as the executive arm, currently has 24 member states
(at 1 July 2002): these members are the EPC contracting states.10 A patent in a European
country which is a member of the EPC can be obtained either by applying to the national
patent office in that country, or by filing an application at the EPO. The effect of a patent
awarded by the EPO is to create, for the European member states designated by the
applicant, a series of parallel national patents, which are treated as if they had been
granted by each national patent office of the designated states. These patents are valid
for 20 years, although extensions are possible for patents relating to pharmaceutical
inventions and plant products.11 The procedure of applying for and being granted a
patent takes an average period of 44 months but can be as long as ten years.12 In this
paper, when we refer to European law, or the patent system in Europe, we refer to those
countries that are members of the EPC.

2.13 The USPTO examines applications and issues patents, and examines and registers
trademarks. It is also funded by the fees it charges for examining patent applications. US
patents are valid for 20 years from the date of filing, although extensions of time are
possible for patents relating to pharmaceutical and plant protection products. The USPTO
has, in the past, been somewhat faster than the EPO in processing patent applications
although recently it appears to have slowed down.13 The speed at which patent applications

8 The majority of patents that assert property rights over DNA taking effect in Europe are granted by the EPO.

9 The EPO's operating and investment budgets are funded entirely from fees levied on applications.

10 These include all the EU countries plus Bulgaria, the Czech Republic, Cyprus, Estonia, Liechtenstein, Monaco, Slovakia,
Switzerland and Turkey.

11 Such extensions are authorised under Article 63(2) (b) of the EPC.

12 How to obtain a European patent. European-patent-office.org. 29 May 2001.
http://www.european-patent-office.org/epo/obtain.htm (21 May 2002).

13 1999 - 25.2 months, 1998 - 24.4 months, 1997 - 22.9 months, 1996 - 21.5 months (data from the Trilateral patent office website).
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14 An important difference between the US system and elsewhere has been that US patents were not published prior to being
granted. This led to many patent applications being ‘in the system’ for up to 10 years before being published. Moreover those
applications that were rejected were never published. However, this changed in November 2000 (as a result of the American
Inventors Protection Act 1999), and US patent applications are now published 18 months after the date of filing of the
application. This change has brought the US further into line with Europe and Japan which already publish patent applications.
However, there is a significant exception that can be invoked by those applying for patents in the US: those who declare that
they will not file patent applications for their invention in certain countries outside the US (including Japan, Canada, Australia
and many European countries) can avoid publication. This option may be useful when inventors need a strategic advantage over
their competitors or when there is some doubt about the patentability of the subject matter. In either circumstance, the inventor
can retain confidentiality until the patent is granted.

15 In August 2000 the European Commission formally proposed the creation of a Community Patent, which would allow patent
protection to be secured throughout the single market on the basis of a single patent application. Under the Commission’s
proposal, Community Patents would be issued by the EPO. National and European patents would coexist with the Community
Patent system, allowing inventors to choose which type of patent protection would best suit their needs. (Community Patents
would allow protection in all the member states, while European patents would cover only those states designated by the
applicant). The aim would be to make community-wide protection as simple and inexpensive to obtain and as comprehensive
in its scope as the protection granted to competitors in the US and Japan. Implementation of the Community Patent has been
stalled by specific points of contention, concerning the future role of national patent offices and their relationship with the
EPO, the different languages, and the establishment of a Community Patent jurisdiction. 

16 In general, much higher amounts of damages are permissible in the US. The levels in the UK are significantly lower but higher
than those generally prevailing in other European countries.

can be processed is limited by the availability of patent examiners and it is common for
patent offices to have substantial backlogs of unexamined patent applications.14

2.14 At present there are no supra-national or international patents, although there is
considerable political pressure to create an EU Patent, or ‘Community Patent.’15 Although
there are a number of international patent agreements and the criteria of patentability are
in outline harmonised throughout the world, the procedure for processing patent
applications varies according to the prevailing regulatory framework. The Patent Co-
operation Treaty (PCT), which is administered by the WIPO provides an international central
body that enables applicants to seek protection in about one hundred countries world-
wide. This procedure gives the applicant the option of obtaining an international
preliminary examination report about the patentability of an invention before any costs
associated with the procedure for applying for a patent are incurred. Through the PCT
procedure, inventors can apply for patents in different countries in one step. 

2.15 The processing of patent applications by the USPTO and the EPO tends to be lengthy. In the
EPO, there is a considerable period of uncertainty, during which the fate of an individual
patent is unknown. Between the time of the patent application being filed and the patent
being granted, the technology or product can be used, but those who do use it may be
subsequently required to pay damages for infringement if the patent is granted.16 In Europe,
once the patent has been granted, the patent holder has a claim against those who have
used the invention between the time of publication of the application and the time when
the patent was granted. In such circumstances, the patent holder can claim 'reasonable
compensation' in circumstances where the other party would be liable under national law
for infringement of a national patent (Article 67(2) of the EPC). Under German law the use
of an invention, which is covered by a published patent application carries no penalty until
the patent is granted. In the US, until recently, the owner of the patents, once granted, have
been able to recover compensation only from the date of the grant of the patent, because
only then was a patent published.

2.16 How do the patent offices decide whether to accept or reject a patent application? The roles
of patent examiners at the USPTO and the EPO are broadly similar (see Appendix 1). The
patent examiner undertakes a documentary search of the scientific and patent literature and
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examines the application to determine whether it meets the criteria for patentability, what
is the scope of the protection claimed by the inventor and whether the invention is
adequately described in the patent claims. As far as we are aware, under all patent law
jurisdictions, a patent office must give a reason why a patent is not granted and specify which
patentability requirement(s) was (were) not met. The examiner's role is to make a technical
assessment of the application in the light of the law relating to patents. The examiner is not
required to consider the social, ethical or economic implications of granting a particular
patent except in so far as these concerns are reflected in patent legislation. (See paragraphs
3.44 – 3.48 which consider the ‘contrary to morality’ or ‘ordre public’ clauses.) There are
various national and international laws, regulations and treaties that apply to the patent
system. A summary of relevant legislation and important legal cases is given in Appendix 2.

Challenging patents 

Europe

2.17 Patents granted by the EPO can be challenged by a third party by submitting what is termed
an ‘opposition’ to the EPO within 9 months of the patent being awarded. This can be on any
of three grounds: 

■ the subject-matter of the patent is not patentable according to the terms of Articles 52 to 57
of the EPC;

■ the invention is not disclosed in the patent in a sufficiently clear and complete way for it
to be reproduced by a person skilled in the art;

■ the breadth of the patent’s subject-matter exceeds the content of the application which
was originally filed.

The opposition procedure can last up to two and a half years. Once a decision is reached,
either party can then appeal against that decision. Such appeals can take up to four years to
be decided. They are heard by an Appeal Board within the EPO, selected to hear the specific
case. Questions may be referred for resolution to the Enlarged Board of Appeal. The decision
of the Appeal Board is final although the validity of granted patents can be challenged
through national courts in infringement disputes.17

US

2.18 In the US, patents can be challenged through litigation, or by a request for ‘re-examination’.
Re-examination can occur at any point during the life of a patent. To succeed, a request
must demonstrate some undisclosed ‘new’ and relevant piece of prior art (that is, any
previously used or published technology). Many requests for re-examination are made by
the owners of the patent in question themselves. Unlike the EPO procedure for challenging
patents, re-examination is not an adversarial process in which both sides can present
evidence; it is a formal Patent Office review of the claims of an existing patent to determine
whether newly cited prior art affects the validity of the claims. It has been estimated that
almost 7% of EPO patents result in opposition proceedings, compared to 0.3% of US patents
that result in re-examination.18 Of these challenges, a minority are successful, and fewer are
successful in the US than in Europe. In the biotechnology and pharmaceutical fields,
challenges often result in amendment rather than revocation.

17 If a patent that has been granted is infringed, the owners of patents must seek redress through the various national courts,
who also have jurisdiction to revoke a patent, even one that has survived opposition in the EPO.

18 Merges RP. As many as six impossible patents before breakfast: property rights for business systems and patent system reform.
Berkeley Technology Law Journal 1999;14:577-615.



T h e  e t h i c s  o f  p a t e n t i n g  D N A

1 8

2.19 Challenging patents, either through the patent offices or through the courts if
infringement is claimed, tends to be time-consuming and expensive. At the EPO, the
opposition procedure can last for a number of years. Oppositions are normally dealt with
in chronological order, but if a patent holder says he wishes to sue for infringement in a
national court, priority may be given. Appeals to the Technical Board of Appeals may then
take a further two to four years or so.19 The total costs have been estimated at between
£10,000 and £15,000 for each party.20 The cost of patent litigation in Europe is estimated at
between £30,000 and £300,000 per case although this may be conservative.21 In the US, the
filing costs for re-examination of a patent are estimated at between $10,000 and
$100,000.22 The cost of litigation is estimated at between $1 and $3 million per case.23

2.20 We note that in most countries, patent litigation is very expensive and slow. Although the
EPO’s opposition system for challenging patents in Europe is less costly than litigation in the
US, it may be several years before a decision is reached. This is so even though it is likely that
a number of patents, though granted, would not be valid if challenged in court. We note
that patent offices are working to improve the efficiency of the various methods for
challenging patents and welcome such efforts.

19 However, applications to accelerate the opposition procedure are often effective. There is a widely held view that the delays
experienced during the opposition procedures are frequently tactical on the part of the parties involved.

20 Graham JH, Hall BH, Harhoff D, Mowery D. Post-Issue patent ‘quality control’: a comparative study of US patent re-
examinations and European patent oppositions. 9 Feb 2002. http://www7.nationalacademies.org/step/Hall_et_al_paper.pdf (13
May 2002).

21 Ibid.

22 Ibid. 

23 Barton J. Reforming the patent system. Science 2002;287:1933-4.


