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ABSTRACT
Two kinds of currently available genomic patents may significantly interfere with medical research: (1) patents
such as those on specific single nucleotide polymorphisms
(SNPs), which may include claims that control the inference of phenotypic characteristics from specific genotypes, and (2) patents on computer-based genomic information, databases, or manipulation procedures. These will
create more serious encumbrances than will patents on
expressed sequence tags (ESTs). Two approaches should
be considered vis-à-vis these genomic patents: (1) Reconsideration and redefinition of the recent extensions of

T

his paper is intended to inform deliberations on
the patenting of genomic sequences and genomic
information. The paper takes a pragmatic perspective, i.e., its arguments are based on research, economic, and legal–administrative concerns, rather than on
considerations as to whether or not genomic patents are ethical.
THE ISSUES

Genomic patenting poses two quite different groups of questions in the medical and medical research area. The first
group, which has so far received more attention, involves
the ways that genomic patenting may affect the development
of therapeutics based on natural proteins. Most of those individuals closely associated with medical and pharmaceutical
research believe it essential to permit effective patent coverage of specific protein products and processes for producing
specific proteins (and perhaps, therefore, of the corresponding gene sequences) in order to encourage private-sector in-
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patentable subject matter into more and more intangible
areas. This could be pursued by legislation or by test litigation to seek Supreme Court reversal of certain of the
decisions of the Court of Appeals for the Federal Circuit
(CAFC). (2) A narrow legislative exemption protecting
the ability to use SNPs and phenotypic–genotypic relationships in medical research, including contexts in
which medical research and clinical practice are substantially intertwined.
Acad. Med. 2002;77:1339–1347.

vestment in the research and clinical trials needed to bring
such products to the market. There is much less unanimity
on the patent protection of other genomic sequences, for
example, of expressed sequence tags (ESTs), single nucleotide polymorphisms (SNPs), or receptors that are more important as targets than as therapeutics.1 These sequences may
be useful in therapeutic discovery. In general, their patentability is defended by genomics firms that are developing
them and seeking to market information derived from them
to pharmaceutical firms, but their patentability is opposed
by the pharmaceutical firms themselves. A new generation
of questions is coming in this area, involving computer programs for the analysis of genomic information, the ‘‘annotation’’ of the genome, the conditions of expression of the
different genes, and the structures and roles of the various
proteins encoded by the genes.
The second group of issues involves the use of genomic
information in medical research and in diagnosis. This is
complicated because research and diagnosis may be totally
interdependent in academic medical settings, and almost indistinguishable; one contributes to knowledge as a whole and
the other to knowledge about an individual patient. In this
area, the key ultimate applications, analogous to therapeutic
proteins, are diagnostic tests designed to detect particular
SNPs (and other variable sequences) that may affect susceptibility to particular diseases or to particular therapeutics.
The genome that is examined may be that of a human or,
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in some cases, that of a pathogen that may have several
strains. And the technology to detect the characteristics of
the particular genome may require only a simple laboratory
process. In this context, patents on SNPs are likely to interfere with medical research. A medical researcher will
want, for example, to be able to measure the expression of
different genes under different circumstances and to be able
to correlate these expressions with the specific characteristics
of the patient that are revealed by a specific SNP. This may
be impossible if patents cover the particular SNP, and the
patent holder is unwilling to grant a license. Moreover, since
the regulatory structure for diagnostic testing imposes less
severe approval requirements on testing conducted in-house
than on distributed products, a patent holder is more likely
to require that samples be sent to the holder’s own lab than
to provide a more convenient kit.2
Very likely, future clinical practice, like some current research, will use a matrix chip containing the ability to look
for many specific sequences and alternatives. Here, the possibility that licenses may have to be sought from a variety
of different holders of sequence patents may pose prohibitive
complications in developing, marketing, or using a multipurpose chip. Moreover, whether for individual tests or for
matrix chips, the economics here creates a less overwhelming argument for product patent protection than in the case
of therapeutics, for clinical trial development costs are significantly smaller than those for therapeutics.
CURRENT STATUS

OF THE

LAW

Patents were granted quite early for naturally occurring proteins and the genes that coded for them. At the time, the
sequencing of genes was difficult, and often took place together with the identification and purification of the protein
product. Although the types of claims (the formal descriptions of the precise areas of exclusivity) varied from patent
to patent, among those that might be included were claims
for the genetic sequences in isolated form, for complementary sequences and probes, for various vectors for inserting
the sequences into cloning organisms, for the cloning organisms used for mass production of the protein, for the various
production processes, for the proteins themselves, and for
the medical use of the protein. The patent law’s requirement
of ‘‘novelty’’—that the patented invention be new and not
anticipated in previous literature or in nature—was met by
the theory that the product had never before existed in isolated (concentrated) form, and that the gene sequence had
never before been isolated. Although protection of the protein (which is essential to the pharmaceutical industry) does
not necessarily require protection of the sequence, the sequence claims have been regularly granted.
The public and private human genome programs com-
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pletely changed the research pattern that underlay this early
body of law. Genome sequences now became available on a
large scale, often without full understanding of the functions
of the sequences. This led to new legal issues. One group
involves sequences that are believed to code for a protein
whose function may be unknown or only estimated from
homology to known sequences. In the revised Utility Examination Guidelines, 66 Fed. Reg. 1092 (Jan. 5, 2001) and
the Revised Interim Utility Guidelines Training Materials, the
Patent and Trademark Office (PTO) has indicated that it
will require a ‘‘specific and substantial utility that is credible.’’ Its examples (Training Materials, examples 4 and 5) imply that a sequence for a protein whose function is unknown
is unpatentable, as is one identified only as able to bind with
another specific protein where the further protein has no
known utility. In spite of strong opposition from the National Institutes of Health (NIH) and many in the scientific
community, however, the PTO decided that patents may
continue to be available for sequences whose function is biologically significant although known only from homology.3
The guidelines, however, cannot be taken as a final statement of the law, for they are not binding on the Court of
Appeals for the Federal Circuit (CAFC), which has sometimes declared patentable types of inventions, e.g. business
methods, that the PTO had declared unpatentable. Assuming that the guidelines hold up, genomic patents will then
be available only for genes whose function is known.
There has been significant public debate over the CCR5
gene patent, in which a key biological function was discovered by researchers not associated with those who filed the
patent, and yet the patent is regarded as validly covering the
new application.4 This is a result of applying traditional
chemical patent law principles to biotechnology. Under
chemical patent principles, a patent on a novel chemical
covers all uses of that chemical, whether or not discovered
by the original patent holder. The discoverer of a new use
may have a right to file a further patent, claiming use of the
chemical for the particular new purpose, but will still have
to obtain a license from the initial patent holder before using
the chemical for the new purpose. It is not clear that it is
wise to apply such chemistry-based legal principles to the
genomic context, but there was no active debate on the issue
until recently. The law here may, however, come under pressure as a result of genomic evidence that a single ‘‘gene’’ may
code for a number of different proteins, presumably through
different splicing mechanisms. This is a possible implication
of the recent publication that there are far fewer genes than
expected.5 If this is the case, the different proteins coded for
by a gene are not chemically identical, and the chemical
analogy would imply that discovery of a gene and one of the
proteins it codes for should not give rights over the other
proteins coded for by the sequence.
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For ESTs, the key issues are whether the discoverer of an
EST should have a right (1) to a patent covering the use of
that EST as a probe to help in identifying the entire gene
or (2) to a patent that would be infringed by the entire
sequence or protein, regardless of whether or not the EST
is used to identify the protein. In technical patent law, the
question of whether the latter scope should be available is
that of whether a ‘‘comprising’’ claim should be granted—
the meaning of a ‘‘comprising’’ claim is that a claim to a
sequence ‘‘comprising’’ the identified EST sequence is infringed by the entire gene (or other longer sequences) that
includes the patented sequence. If such comprising claim
were granted and valid, a pharmaceutical firm seeking to use
a protein would infringe any patents held by firms that had
identified ESTs included in the overall protein sequence
(whether or not these had been used by the pharmaceutical
firm in identifying the protein). The new utility guidelines
strongly indicate that no further EST patents will be granted,
with either narrow or broad claims6 (Training Materials, Example 9).
SNPs and similar diagnostic sequences present a much
different issue. Here, there is greater utility than for ESTs,
assuming that the implications of the specific SNP have
been identified.7 There has been a number of patents covering, for example, the BRCA1 and BRCA2 mutations predisposing to breast cancer.8 These were based on early research and extensive use of genetic linkages and the like.
And there has been one patent for SNPs, in which the value
of the polymorphisms was unspecified other than that they
could be used for forensic identification purposes.9 Although
this patent does not seem to have the specific utility needed
under the new guidelines, SNPs that have a clear diagnostic
role seem likely to be patentable. There is a growing number
of examples.10 Under current principles, it is essentially certain that there will be patents on all kinds of genotypic–
phenotypic linkages, completely covering the use of particular genomic information to infer characteristics of the
organism. They will, effectively, be patents on the use of the
information and inference logic, not just on particular methods of identifying the specific genotype. Indeed, there may
not need to be a disclosure of a specific method or diagnostic
kit. Moreover, just as genome sequencing has facilitated the
filing of a large number of gene patents, so also large-scale
population studies looking for correlations between genomic
and phenotypic information will facilitate similar large-scale
filings in the diagnostic area. Although none of these patents
has yet been discussed by the CAFC, previous cases strongly
suggest that they will be upheld by that court.11
The post-genome era of biological research raises further
patent issues. Patents in which the invention consists of new
software, or statistical or other analytic approaches, have
been granted and are likely to continue to be granted. Such
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patents will certainly cover particular approaches to the development of annotations, to the analysis of genomic data
or gene expression data, or to protein structure calculation.
Whether there will be other efforts to protect annotations
themselves (other than through contractual restrictions on
access to databases) is not yet clear, but at least one of the
software-oriented patents has very broad claims on use of
databases that include protein functions and may therefore
indirectly restrict annotation.12 There is also an important
new line of applications, seeking claims that would control
the use of genomic information in machine-readable form.13
One even seeks to restrict use of the information for comparison purposes in order to search for homologies.14 Such
patent claims seem absolutely inimical to the very concept
of the patent system and are unlikely to be issued outside
the United States, but they will be very hard to avoid under
contemporary U.S. patent principles, as will be noted below.
PATENT LAW DOCTRINES
Several legal doctrines underlie the patents just discussed.
Some could be changed or be interpreted in ways more favorable to the conduct of research.
A. Novelty and Non-obviousness
A first relevant set of principles is that set governing the
way the prior art affects patentability. An invention must be
‘‘novel,’’ meaning it has not been disclosed in the prior art,
and it must be ‘‘non-obvious,’’ meaning not obvious ‘‘to a
person having ordinary skill in the art’’ ( 35 U.S.C. § 103).
There is certainly a reasonable argument whether a gene
sequence is any longer ‘‘non-obvious,’’ considering that it
can be determined in a known way with known (albeit elaborate) equipment and computer programs. Put a different
way, does identification through a sequencing machine constitute invention or discovery within the meaning of the
patent act?
The patent act does state that patentability ‘‘shall not be
negatived by the manner in which the invention was made’’
(35 U.S.C. § 103), but this language need not be read to
require acceptance of a sequence derived in a predictable
way. Conceivably, then, the argument could be made that
all the sequences deriving from the large-scale gene sequencing programs are obvious, while the early sequences deriving
from relatively laborious laboratory work remain non-obvious. If such an argument were taken too far, it might undercut patentability for therapeutic proteins yet to be discovered in the human genome. That will depend, of course,
on the extent to which there is a non-obvious link between
the gene sequence and the function of the protein, a link
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that, as noted above, may be less well understood than was
previously thought.
There is a more plausible alternative—that the sequence,
and perhaps sequences generally, should not be regarded as
patentable, but that the proteins they code for might remain
novel (at least in purified form), and pharmaceutical production organisms with the gene inserted artificially would
also be novel. This would protect the pharmaceutical industry while leaving it possible to use sequences in research.
It would not, of course, protect the diagnostic industry.
There are several possible theories that might support such
an approach, although none of these theories is accepted
under current law. Thus, it could be argued that the sequences, because they are found in nature, are not novel or
that, because they are not subject to direct application, they
are not useful in the same sense as a composition of matter.
Or one might go to the subject matter limitations discussed
below by reviving the position that products of nature are
not patentable, or by defining a position that information
itself is not patentable (and viewing the gene sequence more
as information than as a molecule).
B. Enablement and Written Description
The enablement doctrine has long required that a patent
applicant demonstrate how to perform the invention. This
has recently been supplemented by a ‘‘written description’’
requirement, also based in the statute, and recently clarified
by The Regents of the University of California v. Eli Lilly and
Co., 119 F.3d 1559 (CAFC 1997), as well as by new guidelines.15 Although the proposed written description guidelines
argue otherwise, there is a good chance that these doctrines
may defeat broad-claim patents on ESTs, i.e., those that
would cover the entire protein in which the EST was found,
for the entire protein is neither adequately described nor
enabled. However, as noted above, such EST patents are
unlikely to be issued anyway. And these enablement and
description doctrines pose no barrier to the patenting of
SNPs.
C. Utility
Utility also derives from the statute, 35 U.S.C. § 101. It was
most fully clarified in a Supreme Court case that, in essence,
dealt with the rights to be accorded to relatively abstract
inventions, Brenner v. Manson, 383 U.S. 519 (1966). Thus,
this doctrine deals with the balance that has to be maintained to encourage both initial and subsequent innovation.
The proposed guidelines speak of a ‘‘specific and substantial
utility that is credible,’’ and, under current law, identification
of one adequate utility is enough to control use of the invention for all purposes. As noted above in the discussion
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of the proposed guidelines, an EST may not have adequate
utility if its only described function is as a probe to search
for a relevant gene. On the other hand, a SNP almost certainly has adequate utility if related to a particular disease,
but probably not if related only to forensic identification
applications.
D. Experimental Use (the Research Exemption)
The principles just reviewed are those applied by the PTO
in deciding whether to grant patents. There are other principles applied by courts in determining that a patent has
been infringed. One doctrine that courts have discussed here
is that inventions can be used for academic-type research
without infringing the patent.16 Because there is not often
an infringement suit unless the infringement has significant
commercial consequences, the doctrine is more often discussed as a possible defense than applied to actually provide
a defense; hence it tends to appear only as a legal dictum.17
In addition to this judicial doctrine, there is a very specific
statutory exemption, enacted in 1984 as part of the Hatch–
Waxman Act’s rebalancing of the research-based and the
generic pharmaceutical industries, to allow certain testing of
patented products shortly before those products go off-patent, 35 U.S.C. § 271(e)(1).18
The CAFC has just given the judicially-created component of the research exemption a very narrow reading, and
one of the judges has argued in concurrence that there is no
such exemption—Embrex, Inc. v. Service Engineering Corp.,
216 F.3d 1343 (CAFC, 2000).19 This is extremely significant,
for it may produce pressure for legislation to modify the patent law, and that legislation might be a vehicle for reforms
that benefit clinical medical research.
Any new exemption, however, would certainly be designed to allow experimentation to understand or improve
on the patented product or process, but not experimentation
to use it. This responds to the perceived need to allow patents for developing new research tools and instrumentation.
Thus, a patented approach to making an analytic balance
might be used in an attempt to design an improved balance,
but not to weigh things, even in research. This is the pattern
emerging in Europe, where, in some cases, the research exemption applies to industrial research as well as academic
research; the issue is not whether there is ultimately an academic or commercial motivation, but whether the invention is used only for understanding or improvement of the
invention. Under the global norms emerging in this area, a
broad research exemption would help in many aspects of
medical research, but would probably not cover use of patented genomic information for diagnostic purposes in clinical medical research, nor would it assist one seeking to assemble rights in different SNPs. A stronger, special-purpose
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exemption would almost certainly be necessary for such purposes.
E. Patentable Subject Matter
The subject matter limitations on patentability have evolved
radically in recent years and pose extremely important issues
in the genomic context. The statute authorizes patents on
‘‘any new and useful process, machine, manufacture, or composition of matter,’’ 35 U.S.C. § 101. This was long held to
prohibit patents on naturally occurring products, on the
grounds that they were not new, and, it was also interpreted
as prohibiting patents on laws of nature, scientific principles,
or methods of doing business. In the face of a number of
ambiguous Supreme Court cases,20 and a perceived need to
adapt the patent system to a software-based world, the
CAFC has radically changed this law.
The case that has received the most attention is State
Street Bank & Trust Co. v. Signature Financial Group, 149
F.3d 1368 (CAFC 1998), which overthrew the traditional
principle that business methods are not patentable. That
case has now been supplemented by AT&T v. Excel Communications, Inc., 172 F.3d. 1352 (CAFC 1999), which, in
essence, removed the tangibility requirements from patents
for computer programs, and therefore effectively permits patents on algorithms themselves.21 The latter is probably the
more important case in its implications for genomics. When
these cases are read together, the implication is that all of
the following are almost certainly patentable (assuming novelty and non-obviousness, etc., in the specific case):
!

!

!
!

!

!

The use or measurement of a specific genetic characteristic
to infer a specific phenotypic characteristic
The use of a specific genetic characteristic in deciding
whether to administer a specific pharmaceutical product
The use of a particular receptor as a pharmaceutical target
A technique of statistical analysis for use in evaluating
clinical data
The use of a specific equation in predicting levels of a
particular enzyme in the body
A computerized—or non-computerized—process of comparing two gene sequences to look for homologies (assuming one of the sequences is novel, or the computer algorithm is novel)

This extension of the patent system is likely to create enormous problems, and it will quickly become dramatic in medical research. We are in a situation in which any new Krebs
cycles will be patented! This raises very serious issues because, for the first time, the patent system is effectively controlling the use of natural information, and taking out of the
public domain information that is there for anyone to mea-
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sure. We are now issuing patents with claims analogous to
claims on the use of blood pressure to evaluate health as
distinguished from the more traditional claims on the use of
a specific device to measure blood pressure. This has serious
implications for both medical care and medical research.
Many believe that the system has gone too far, especially
in the context of business methods, and significant opposition has arisen, within the business community as well as
the academic community. Consider, for example, the public
proposals of Jeff Bezos, the CEO of Amazon.com, for a
shorter term for some patents,22 and the PTO’s effort to explore business method patents more fully.23 Unless there is a
Supreme Court case reversing the CAFC’s move toward
these patents, it is possible that Congress will respond to
certain of these criticisms. There certainly was some interest
before September 11, 2001, as exemplified by the fact that
the House Committee on the Judiciary Subcommittee on
Courts and Intellectual Property held hearings on business
method patents in April 2001 and on gene patents and other
genomic inventions in July 2000.24 Moreover, Congresswoman Lynn Rivers introduced legislation in March 2002
calling for restrictions on the enforcement of genomic diagnostic patents.25 But it must also be recognized that the
businesses gaining such patents are, along with the patent
bar, strong supporters of the existing trend, and that intellectual property will receive less attention than terrorism.
A key problem in reform is defining and agreeing upon a
reasonable standard to replace the CAFC’s broad standard.
The approach used for computer software before State Street
and Excel was basically one of tangibility, i.e., one could
patent software that actually operates on a computer or led
to a change in the real world, but one could not patent the
underlying algorithm.26 Thus, anyone could still legally use
the algorithm in paper-and-pencil form. There may well be
a strong effort to restore this principle, but such a reform
probably does not go far enough. It would, for example, eliminate some of the business concept patents, but, unless accompanied by an increase in the standard for non-obviousness, would leave available patents governing software that
would do the same thing as the business concept (and, for
many business applications, implementation is feasible only
in software form). Moreover, again without a raising of the
non-obviousness standard, it would not prohibit patents on
routine manipulations of machine-readable genomic information. And it is not at all clear that it would reach the
needed reforms in the genomic diagnostic area.
Thus, at least for medical research, it is essential to go
further. What seems plausible is to prohibit patenting of information about the world or of abstract methods of using
such information. Thus, it would be impossible to patent a
genome per se or fundamental understandings about biochemical pathways; but it would still be possible to patent a
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pharmaceutical and its use for a particular indication. In the
medical research context, it would, under this principle, be
impossible to patent, for example, the information that a
particular bit of information about the human body serves
to reveal something important, while leaving it possible to
patent a specific device to detect that bit of information.
Thus, a particular kind of chip to detect an SNP or a particular sequencing machine would be patentable, but the information underlying the usefulness of an SNP would not be
patentable.27
F. Special Exemptions
Finally, special exemptions are possible. This has already
happened for surgery, with the Frist-Ganske medical procedures exemption statute, 35 U.S.C. § 287(c). This statute,
passed in 1996, exempts medical practitioners and their related entities from infringement actions based on medical or
surgical procedures.28 Whether this section can be interpreted to cover use of genetic information about a research
subject depends on whether such use is a ‘‘medical or surgical
procedure’’ on a ‘‘body,’’ and whether such use is excluded
from the exclusion because it is ‘‘the practice of a process in
violation of a bio-technology patent.’’ It is unlikely that an
exemption can be obtained for all diagnostics, similar to that
for surgical procedures, but there might be a more narrow
exemption, for example, providing for use of information in
tests being carried out in which there are substantial research
purposes (as distinguished from tests performed exclusively
for clinical purposes), or for compulsory licensing of information relevant to diagnostic testing. (See also note 25.)
REALISTIC ALTERNATIVES
Based on this review of the law, there is little likelihood that
EST patents will be a substantial barrier to the advance of
medical technology; unless the CAFC makes a surprising
decision, ESTs will not be patentable. The real issues and
problems for medical research arise with uses of SNPs and
more broadly in the diagnostic and information areas.
The analysis suggests two plausible directions of response:
A. Narrow Diagnostic Exemption
The first direction is to seek a narrow diagnostic exemption,
presumably by statute. One approach would be that just suggested and would be the narrowest exemption plausible to
free medical research while responding to the needs of the
diagnostic industry. This would be to allow patented genomic information to be used freely when the research purpose
is substantial compared with the diagnostic purpose. This would,
for example, allow laboratory sequencing to be done freely
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in medical research, even though a patented SNP might be
used. This would protect the diagnostic industry by restricting the application to contexts with a substantial research
purpose. Conceivably the statute might be written so that
kits would have to be used if they were supplied by the
patent holder on reasonable terms. This would help medical
research, but it would not solve the commercial chip producer’s problem of assembling substantial rights in a marketed product. Passage might be furthered by the perceived
needs for Congressional action in response to the Embrex
decision on research tools or Florida Prepaid Postsecondary Ed.
Expense Bd. v. College Savings Bank, 527 U.S. 627 (1999),
the Supreme Court case giving states (including state university medical schools) sovereign immunity against certain
aspects of the federal patent laws.
A somewhat broader, but still narrow, legislative exemption would be an exclusion from patentability or infringement or a compulsory licensing process for information for
use for all diagnostic purposes. This would not only help academic medical centers; it would also help those in industry
seeking to assemble diagnostic chips for various purposes.
Moreover, patients’ groups would be quite supportive. The
chip manufacturing industry would certainly be divided—
some would probably prefer to compete on the basis of chip
quality and others on the basis of patent rights in the SNPs
included in the chips. The pharmaceutical industry might
benefit and might like easier access to pharmacogenomic
data, but may resist any approach involving compulsory licensing. For medical research, the more narrow of these narrow approaches is probably more feasible.
B. Broader Reform
The broad reform is to re-narrow the scope of patentable
subject matter and to restore principles restricting the patentability of abstract concepts, of information, or of principles of nature. This would provide greater freedom to use
genotypic–phenotypic links, and would also decrease patentbased controls on use of genomic information in computer
programs. This might be done through litigation, which
would have to go to the Supreme Court in order to reverse
or modify certain of the decisions that have been taken by
the CAFC. Or it could be done by Congress in an effort to
restate the traditional principles. There is an important difference between the two in that a Court decision is likely
to be effective retroactively, while an act of Congress would
almost certainly grandfather all existing patents.
The judicial approach may have a good chance of success.
A number of important lines of argument are available: The
concept of the patent system requires disclosure, 35 U.S.C.
§ 112. Patents should not take information out of the public
domain if they are to achieve the Constitutional goal of
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‘‘promot[ing] the Progress of Science and useful Arts.’’ Principles of nature (i.e., information about nature) have traditionally not been patentable. Patents on such information,
as opposed to new methods or compositions of nature, are
likely to fail the cost–benefit analysis comparing the incentive they create with the complications they pose for subsequent researchers. The recent business method and algorithm holdings of the CAFC are clearly inconsistent with
this direction. The obvious question is whether the Supreme
Court, which has not recently displayed its hand on this
kind of patent law question,29 would in fact restate traditional doctrine or would accept the direction in which the
CAFC has been changing the law. Almost certainly, in this
approach there would be significant support from the scientific community, from significant parts of the medical research community, and, depending on the context, from
those members of the business community who believe that
software patents are more a nuisance than an incentive. The
opposition would come from those who benefit from business
method patents, and from those whose business plans involve control over specific genomic sequences.
The legislative approach would have to build on this opposition to the extension of patents to business methods and
perhaps to genomic patents as well. Save for the patent bar
itself, this is probably a much broader group than the group
supporting such patents. The approach requires Congress to
agree on a specific positive response, rather than simply to
react to current decisions that many dislike (but each of
which favors some specific group), and the text will necessarily be a compromise among different interests. The following proposed statutory language (revising 35 U.S.C. §
101) focuses some of these issues:
Revised § 101: Inventions Patentable: Whoever invents or
discovers any new and useful tangible process, machine, manufacture, or composition of matter, or any new and useful
improvement thereof, may obtain a patent therefor, subject
to the conditions and requirements of this title. Patents shall
not be available for principles of nature, including principles related
to human diagnosis or therapy, nor shall the discoverer of specific
information be entitled to patents that restrict its use by others.
This shall not be read as preventing the patenting of computer
programs designed to implement specific algorithms, but the algorithms or scientific principles embodied in the programs shall not
be patentable except as embodied. Nor shall this section be read as
preventing the patenting of machines, manufactures, or compositions of matter, or any new and useful improvement thereof, based
upon principles of nature or specific information.30

The first three sentences are intended as straightforward
statements of what the law was some years ago. The word
‘‘tangible’’ in the first sentence and the second sentence as
a whole are intended to restrict patents of the information
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contained in gene sequences or of principles such as ‘‘the
use of gene sequence X to identify statistically proclivity to
disease Y.’’ They are also intended to end the patentability
of business methods. The third sentence is designed to restore the tangibility requirement for computer programs.
And the last sentence is designed to ensure the patentability
of pharmaceuticals, including those based on natural proteins, and of specific devices for the collection or analysis of
diagnostic information, including that in gene sequences.31
(Presumably some of these points would also be spelled out
in the legislative history.)
Under this approach, a DNA sequence would not be patentable, nor would information about inferences that can be
drawn from DNA information be patentable. The provision
that the discoverer of such information is not entitled to
restrict others from using the information implies that a discoverer of the importance of a specific DNA sequence would
be unable to keep others from using that sequence or complementary sequences in diagnostic tests. On the other hand,
the inventor of a chip using the sequence or of a new
method of identifying sequences would be entitled to a patent on the chip or the new method.
Although this broader reform appears more ambitious on
its face, it may actually be more feasible because of the
shared concern of several communities about the impact of
recent extensions of patent law.
This work was supported by a grant from the Alfred P. Sloan Foundation.
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will develop the difficult detailed principles needed in application, the
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In drafting language such as this, there are at least three dimensions in
which lines can be drawn to distinguish what is reasonably patentable
from which should not be patented: (1) Is the invention itself ‘‘tangible
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to facilitate that method or process (the distinction made in the European Patent Convention between surgical procedures and medical devices)?
Although the consistency of this proposal with TRIPS was not analyzed, it is unlikely to pose a problem. Most of the exclusions are contained in one or another major nations’ laws or interpretations, and there
is a strong argument that the areas excluded from patent protection do
not involve inventions or are not ‘‘capable of industrial application’’
within the meaning of TRIPS Art. 27.
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