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ABSTRACT
A vigorous discussion exists regarding the need to provide exclusive patent rights as
incentives to invent and to disclose so-called “research tools,” whether such exclusive rights
should apply to all uses and users of patented research tools, and whether exclusive rights to
prohibit all uses of research tools would unduly discourage sequential invention. This article
summarizes recent developments under U.S. patent laws of particular relevance to the debate
over the patenting of research tools, and provides some insights into the practices of various
academic sciences, industries, and government agencies regarding the treatment of these
important inventions. The article provides a brief history of the experimental use and
regulatory approval exceptions to patent infringement liability and summarizes recent cases
interpreting the regulatory approval exception and its application to research tool patents
subsequent to the Supreme Court's 2005 Merck v. Integra decision. It then surveys empirical
studies that examine the practices of scientific researchers and patent holders, and describes
recent changes to patenting and licensing policies and behaviors in the public and private
sectors. The article reviews and explains recent and proposed changes to the patent system
that may affect patents for and use of research tools. Finally, it discusses a variety of
alternatives to the experimental use and regulatory approval exceptions that could facilitate
access and continued use of patented technologies in scientific research and commercial
development.

*

This article was originally prepared for inclusion by IFTECH in an internal report for the Japanese Patent
Office on the worldwide state of research tool patents.
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I.

Executive Summary

This report summarizes recent developments under U.S. patent laws and provides some
insights into the practices of various academic sciences, industries, and government
agencies regarding the treatment of so-called “research tool” inventions. For many years
a vigorous discussion has existed about the need to provide exclusive patent rights as
incentives to invent and to disclose research tools, whether such exclusive rights should
apply to all uses and users of patented research tools, and whether exclusive rights to
prohibit all uses of research tools would unduly discourage sequential invention.
Concerns over the proper scope of patent rights in regard to subsequent research uses of
inventions have a long history, but have received increased scrutiny in light of judicial
decisions since the turn of the century. New studies of uses of research tools and efforts
to assert research tool patents have been performed in light of the decision of the U.S.
Court of Appeals for the Federal Circuit (Federal Circuit) in 2002 providing a restrictive
interpretation of the “experimental use exception” to patent infringement in Madey v.
Duke University,1 and the decision of the U.S. Supreme Court in 2005 providing an
expansive interpretation of the codified “regulatory approval exception”2 in Merck,
KGaA v. Integra LifeSciences I Ltd.3 This report seeks to describe the broad parameters
of these developments.
In general terms, the law regarding patents and research tool inventions has become
clearer since 2000. The Federal Circuit’s 2002 Madey decision has increasingly been
recognized as expressing the state of the law regarding the experimental use exception,
particularly as neither the U.S. Supreme Court nor the U.S. Congress have chosen to
*

This article was originally prepared for inclusion by IFTECH in an internal report for the Japanese Patent
Office on the worldwide state of research tool patents.
1
307 F.3d 1351 (Fed. Cir. 2002).
2
35 U.S.C. § 271(e)(1) (2008).
3
545 U.S. 193 (2005).
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intervene to revise the Federal Circuit’s approach. Thus, uses of patented research tools
in almost all contexts, even for university-based basic research, must for now be
considered an actionable infringement of exclusive patent rights. Only in the context of
the regulatory approval exception does significant uncertainty remain regarding whether
uses of patented research tools constitute actionable infringements. In that context, the
broad language of the Supreme Court’s interpretation in the Merck case, the subsequent
decision of the Federal Circuit on remand,4 and other recent cases suggest that the
exception may apply to at least some research tool uses of inventions closely related to
the target of the regulatory approval decision.
At the same time, social practices have become more complex. Recent studies
demonstrate that both academic and commercial researchers ignore the actual state of the
law and routinely use patented inventions without the authorization of patent holders.
This approach appears justified in light of other studies that demonstrate that many
research tool patent holders will not assert their patents to restrict research. However,
research may nevertheless be unduly restricted by fears of potential liability, and routine
disregard of legal rights (even if unlikely to be asserted) may not be a stable position. In
some contexts, such as diagnostic and stem-cell inventions, aggressive assertion of
research tool patents has led to public criticism, and new academic and government
guidelines have developed to assure broad licensing of research tools on reasonable
terms.
This report provides basic definitions, briefly describes the history of the experimental
use and regulatory approval exceptions and their application to research tools, and then
summarizes recent developments in the case law, studies of recent practices of
researchers and patent holders, and recent changes to licensing policies in regard to
research tools. It also provides a brief discussion of alternatives to a broad experimental
use exception and throughout contains references to relevant academic articles.
II.

Introduction

This section provides a basic definition of research tools and research tool patents
addressed in this report. A broad definition is adopted, because the focus of the report is
on trends regarding potential patent liability and the effects of such liability on scientific
research, rather than on financial incentives provided by patent rights for the
development of technologies intended for use in research.
“Research tools” may have many definitions, and may include a very wide range of
technologies. For example, patented inventions covering the following are all sometimes
referred to as research tools: cell lines, genetic sequences, assay methods, software, and
instruments such as microscopes and lasers. Research tools are often defined by their
intended uses in scientific research, as disclosed in patent applications.5 However, it is
4

496 F.3d 1334 (Fed. Cir. 2007).
See, e.g., Philippe Ducor, Research Tool Patents and the Experimental Use Exception – a No-Win
Situation?, 17 NATURE BIOTECH. 1027, 1027-28 (1999); Thomas D. Mays, Sharing Biomedical Research
Resources: Principles and Guidelines for Recipients of NIH Research Grants and Contracts: Race Horse
or Trojan Horse?, 2 BIO-SCI. L. REV. 56, 61 (1999-2000).
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common to use technologies for research that is not contemplated by the patent holder,
and the right to exclude others from using patented inventions is not limited in the United
States to the disclosed and claimed uses.6 Another approach that focuses only on liability
for the research market would define research tools as patented technologies used only to
produce products that do not incorporate the tool (and thus do not trigger liability when
the products are commercialized).7 For purposes of discussing the full scope of potential
liability, one must consider a broader definition of research tools than inventions that are
patented with a disclosed purpose solely or principally for research. (Nevertheless, such
patents are often the subject of greatest concern regarding the need for patent protection,
given that the anticipated market for any commercial value for the patent is for research.)
More expansive definitions of “research tools” focus on the uses to which patented
inventions may be put. Thus, a recent Federal Circuit case defined research tools as
“tools that scientists use in the laboratory, including cell lines, monoclonal antibodies,
reagents, animal models, growth factors, combinatorial chemistry and DNA libraries,
clones and cloning tools (such as PCR), methods, laboratory equipment and machines.”8
Similarly, analysts and academics have defined research tools broadly as “any . . . input
into the process of discovering” products9 and as “the technological developments that
enable particular lines of research to be pursued.”10 We rely on these more expansive
definitions below, i.e., patented technologies used in conducting research that are not
themselves the object of the research inquiry at that time. However, it bears repeating
that the expansive definition applies to many types of patented technologies having
different intended markets than the research at issue.
III.

Brief History of the Experimental Use and Regulatory Approval Exceptions

The following section summarizes the origins and history of judicial interpretations of the
experimental use and regulatory approval exceptions in the United States. The summary
is largely based on a forthcoming article co-authored by one of the authors of this report
(Sarnoff), which provides additional details and a comparison to European law.11 The
summary identifies significant changes over time to the scope of the experimental use
6

See 35 U.S.C. § 271(a) (2008).
See, e.g., Janice M. Mueller, No “Dilettante Affair”: Rethinking the Experimental Use Exception to
Patent Infringement for Biomedical Research Tools, 76 WASH. L. REV. 1, 14-15 (2001); Esther Pfaff,
“Bolar” Exemptions – A Threat to the Research Tool Industry in the U.S. and the EU?, 38 INT’L REV. OF
INTELL. PROP. & COPYRIGHT L. 258, 262-63 (2007).
8
Integra LifeSciences I Ltd. v. Merck KGaA, 331 F.3d 860, 872 n.4 (Fed. Cir. 2003) (Newman, J.,
dissenting) (quoting National Institutes of Health, Sharing Resources: Principles and Guidelines for
Recipients of NIH Research Grants and Contracts, 64 Fed.Reg. 72090, 72092 n. 1 (Dec. 23, 1999)).
9
John Walsh, Ashish Arora & Wesley Cohen, Effects of Research Tool Patents and Licensing on
Biomedical Innovation, in PATENTS IN THE KNOWLEDGE BASED ECONOMY 287 (Wesley M. Cohen &
Stephen A. Merrill eds. 2003) [hereinafter “NRC Report”].
10
Dianne Nicol, Cooperative Intellectual Property in Biotechnology, 4 SCRIPT-ED 136, 137 (2007),
available at http://www.law.ed.ac.uk/ahrc/script-ed/vol4-1/nicol.asp (last visited Feb. 1, 2008).
11
See Henrik Holzapfel & Joshua D. Sarnoff, A Cross-Atlantic Dialog on Experimental Use and Research
Tools, 48 IDEA 122 (2008). See also Sean O’Connor, Enabling Research or Unfair Competition? De Jure
and De Facto Research Use Exceptions in Major Technological Countries, in COMPARATIVE PATENT LAW:
A HANDBOOK OF CONTEMPORARY RESEARCH (Toshiko Takenaka & Rainer Moufang, eds., forthcoming
2008).
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exception, as well as unresolved questions regarding its basic nature and regarding the
nature, scope, and application of the regulatory approval exception.
1.

Origins and Early Interpretations of the Experimental Use Exception

The experimental use exception in the United States was first articulated by Supreme
Court Justice Story in two cases in the early Nineteenth Century. As Justice Story stated
in 1813 in Whittemore v. Cutter,12 “it could never have been the intention of the
legislature to punish a man, who constructed such a machine merely for philosophical
experiments, or for the purpose of ascertaining the sufficiency of the machine to produce
its described effects.”13 The patent statute at the time provided liability for any person
who shall “make, devise, use, or sell” the patented invention, and the statutory language
had been amended earlier to make clear that making without use constituted an
infringement of the exclusive right.14 Thus, the language of the Whittemore decision may
be understood in one of two ways – either as a statutory interpretation of the limits of the
specific rights granted by a patent, or as a judicially imposed exception to the rights
granted, consistent with the more extensive judicial common lawmaking powers of the
time. The distinction is significant, both substantively and procedurally, as the first
approach would define the limits of property initially granted and the second approach
would impose restrictions (in the nature of an affirmative defense to liability) on the use
of that property.15 The dispute over which approach is correct has not yet been settled,
but the exception is most frequently referred to as a “common law” exemption from
liability.16
The Whittemore decision also articulated two different grounds for an exception to patent
infringement. The first was for “philosophical experiments,” and the second was to
“ascertain… sufficiency” of the patented invention for the disclosed uses. At the time,
“philosophical experiments” was understood to mean scientific research, particularly in
physics.17 The scope of these two prongs of the exception has been the subject of
extensive dispute and numerous cases over the course of the next two centuries.
In Sawin v. Guild,18 Justice Story sought to clarify further the scope of the exception as
follows:
[T]he making of a patented machine to be an offence within the purview
of it, must be the making with an intent to use for profit, and not for the
mere purpose of philosophical experiment, or to ascertain the verity and
exactness of the specification. In other words, that the making must be
12

29 F. Cas. 1120 (C.C.D. Mass. 1813) (No. 17,600).
Id. at 1121.
14
Act of Apr. 17, 1800, ch. 25, § 1, 2 Stat. 37-38 (1800) (current version at 35 U.S.C. § 271(a) (2008)).
See Act of Feb. 21, 1793, ch. 11, § 5, 1 Stat. 318, 321 (1793) (“shall make, devise, and use or sell”).
15
See O’Conner, supra note 11, at 3, 7 (discussing alternative treatment of the doctrine as an exception or
as an exemption).
16
See, e.g., Integra LifeSciences I, Ltd. v. Merck KGaA, 331 F.3d 860, 863 n.2 (Fed. Cir. 2003).
17
See, e.g., II THE COMPACT EDITION OF THE OXFORD ENGLISH DICTIONARY 2154 (Oxford Univ. Press
1971) (“[p]ertaining to, or used in the study of, natural philosophy, or some branch of physical science”).
18
21 F. Cas. 554 (C.C.D. Mass. 1813) (No. 12,391).
13
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with an intent to infringe the patent-right, and deprive the owner of the
lawful rewards of his discovery.19
Unfortunately, the decision did not clearly define what constituted “lawful rewards,”
although it seemed to suggest a distinction between non-commercial experiments and
testing validity of the claimed invention on the one hand, and commercial benefits on the
other. This distinction was made more explicitly by Justice Curtis in 1852 in Byam v.
Bullard,20 where he noted that scientific research and competitive evaluation do not cause
injury to the exclusive patent right and are not performed “with [an] intent to deprive the
patentees of some lawful profit.”21
Numerous cases were decided between 1852 and 1950 that explored the limits of the
“intent to deprive … of some lawful profit” standard. Commentators differ regarding the
nature of the standard that the courts actually applied, but generally agree that a finding
of infringement required the user of the patented technology either to have a commercial
intent to make a profit through the use of the patented invention or to derive some actual
commercial benefit from the use of the invention (such as sales or reduced costs of
production).22 During this period, only one case, Ruth v. Stearns-Roger Manufacturing
Co.,23 addressed scientific research in a university setting. In that case, the court found
that the defendant was not liable for contributing to infringement by supplying
replacement parts used at a mining school, given that the patented machines were used
only experimentally in a laboratory and subsequently were cut up and changed.24
In 1950, Congress proposed legislation that would have explicitly codified the
experimental use exception, excluding from infringement “making or using of a patented
invention solely for the purpose of research or experiment” and not for sale 25 However,
in 1952, Congress enacted a revised patent law that did not provide an express exception
19

Id. at 555.
4 F. Cas. 934 (C.C.D. Mass. 1852) (No. 2,262).
21
Id. at 935.
22
See, e.g., Ronald D. Hantman, Letter to the Editor, Re: The Experimental Use Defense, 87 J. PAT. &
TRADEMARK OFF. SOC’Y 348, 348–49 (2005) (noting that the historic case law for the exception required
both experimentation and the absence of an intent to use for profit, i.e., where “the infringer makes or
attempts to make a monetary profit while infringing the patent”); Ronald D. Hantman, Experimental Use as
an Exception to Patent Infringement, 67 J. PAT. & TRADEMARK OFF. SOC’Y 617, 625 (1985) (distinguishing
“use for profit” from cases in which “the experimenter neither made money nor tried to make money while
infringing the patented invention.”); N. Scott Pierce, A New Day Yesterday: Benefit as the Foundation and
Limit of Exclusive Rights in Patent Law, 6 J. MARSHALL REV. INTELL. PROP. L. 373, 384-412 (2007)
(discussing cases finding infringement that focused on the benefit of the invention gained by use, rather
than profits obtained, and later cases focusing on commercial intent); Andrew S. Baluch, Note, Relating the
Two Experimental Uses in Patent Law: Inventor’s Negation and Infringer’s Defense, 87 B.U. L. REV. 213,
250–53 (2007) (discussing factors to distinguish experimental from commercial use derived from
experimental use cases relating to the public use bar of 35 U.S.C. § 102(b)). Cf. Richard E. Bee,
Experimental Use as an Act of Patent Infringement, 39 J. PAT. OFF. SOC’Y 357, 367-68 (1957) (noting the
failure of courts to impose reasonably royalty damages for non-commercial uses, arguing that courts
generally treated the experimental use exception very narrowly and found it to apply only when the
experiment was performed to gratify a philosophical taste, curiosity, or for amusement).
23
13 F. Supp. 697 (D. Colo. 1935), rev’d on other grounds, 87 F.2d 35 (10th Cir. 1936).
24
See id. at 703, 713.
25
STAFF OF H. COMM. ON THE JUDICIARY, 81ST CONG., PROPOSED REVISION AND AMENDMENT OF THE
PATENT LAWS, PRELIMINARY DRAFT WITH NOTES 59 (Comm. Print 1950) (proposed Section 73).
20
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for experimental use, but rather merely codified in Section 271(a) the exclusive rights to
make, use, and sell and the existing judicial standards for infringement.26
2.

The 1984 Bolar Decision and Legislative Adoption of the Regulatory
Approval Exception

Between 1952 and 1984, relatively few experimental use cases were decided, and none
involved scientific research.27 In 1984, however, the Federal Circuit decided Roche
Products Inc. v. Bolar Pharmaceuticals Co.28 In Bolar, the court held that the
experimental use exception did not apply to scientific tests using a patented
pharmaceutical compound for the purpose of obtaining generic product marketing
approval from the Food and Drug Administration (FDA).29 Specifically, the court
construed the experimental use exception to be narrow (limited to “amusement, to satisfy
idle curiosity, or for strictly philosophical inquiry”) and held that the defendant’s tests
were “solely for business reasons.”30
Congress responded to the Bolar decision by codifying a regulatory approval exception to
patent infringement, as part of broader legislation balancing the rights of pioneering and
generic pharmaceutical manufacturers.31 The principal concerns expressed by Congress
when adopting this exception were that the Bolar decision had been wrongly decided, and
that patent holders should not be able to dominate research and development during the
patent term in a manner that would result in the improper effective extension of the right
to exclude beyond the patent term (due to the need to obtain regulatory approval).32
Specifically, Congress created new Section 271(e)(1), which excepted from infringement
under Section 271(a) any making, using, or selling of a “patented invention” “solely for
uses reasonably related to the development and submission of information under a
Federal law which regulates . . . drugs.”33
In Section 271(e)(1), Congress codified broad, categorical language that implicitly
rejected the narrow Bolar construction of the experimental use exception in the particular
context of human drug development.34 Section 271(e)(1) differs from the historic scope
of the experimental use exception by excepting from infringement sales for the specified
experimental uses. Further, the language of Section 271(e)(1) encompasses experiments
performed by commercial entities with the intent subsequently to market products, and
26

See 35 U.S.C. § 271(a) (2008); S. REP. NO. 82-1979 (1952), reprinted in 1952 U.S.C.C.A.N. 2394, 2402
(noting that proposed § 271(a) was merely declaratory of what constitutes infringement).
27
See Hantman, supra note 22, 67 J. PAT. & TRADEMARK OFF. SOC’Y at 630-39 (discussing the cases).
28
733 F.2d 858 (Fed. Cir. 1984).
29
See id. at 862–63.
30
Id. at 863.
31
See 35 U.S.C. §§ 155, 155A, 156, 271(e) (2008).
32
See, e.g., H.R. REP. NO. 98-857, pt. 2, at 61 (1984); H.R. REP. NO. 98-857, pt. 1, at 46 (1984).
33
See Drug Price Competition and Patent Term Restoration Act of 1984, Pub. L. No. 98-417, § 202, 98
Stat. 1585, 1603 (1984) (codified as amended at 35 U.S.C. § 271(e)(1)). Congress later extended the
exception to offers to sell and imports and to approval of veterinary biological products. See Generic
Animal Drug and Patent Term Restoration Act, Pub. L. No. 100-670, § 201, 102 Stat. 3971, 3988 (1988);
Uruguay Round Agreements Act, Pub. L. No. 103-465, § 533, 108 Stat. 4809, 4988 (1994).
34
See Eli Lilly & Co. v. Medtronic, Inc., 872 F.2d 402, 406 (Fed. Cir. 1989) (citing 35 U.S.C. § 271(a),
(e)(1)).
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does not clearly distinguish among types of patented inventions or among their roles in
regard to experiments designed to obtain regulatory approval. This language was
subsequently interpreted by the Supreme Court in Eli Lilly & Co. v. Medtronic, Inc.35 to
apply not only to patented inventions used in human drug development but also to
inventions used in developing information for all products requiring pre-market approval
by the FDA and subject to the patent term extension provisions of the U.S. patent law.36
3.

Subsequent Federal Circuit Interpretations Narrowly Construing the
Experimental Use Exception

Since Congress revised Section 271 in 1984, the Federal Circuit has construed narrowly
both the experimental use exception and the regulatory approval exception of Section
271(e)(1). In 2000, in Embrex, Inc. v. Service Engineering Corp.,37 the Federal Circuit
reiterated language from Bolar that the experimental use exception does not apply when
the experiments have “‘definite, cognizable, and not insubstantial commercial
purposes.’”38 The court upheld a jury verdict of infringement of a patent for a method of
injecting eggs based on injection tests performed by scientists, who were employed by a
company that unsuccessfully sought to demonstrate a commercial vaccination machine
for use as an alternative to the patented method. Specifically, the court held that the tests
did not qualify as de minimis infringement or as experimental use, given that the tests
were performed “expressly for commercial purposes.”39
In 2002, in Madey v. Duke University,40 the Federal Circuit held for the first time that the
experimental use exception may apply to university-based scientific research. The
District Court had granted summary judgment of non-infringement to Duke for
constructing and using (in ways that allegedly were not authorized under a federal
government contract, as Duke would have no liability if the used was so authorized41)
certain free electron lasers and microwave guns that embodied the claims of two patents.
The Federal Circuit reversed, holding that its precedents obligated it to recognize a
“judicially created experimental use defense, however, in a very limited form.”42 That
exception “does not immunize use that is in any way commercial in nature…. [or] that is
in keeping with the alleged infringer's legitimate business, regardless of commercial
implications.”43
With regard to universities, the court in Madey noted that scientific research “projects
unmistakably further the institution's legitimate business objectives, including educating
and enlightening students and faculty participating in these projects. These projects also
35

496 U.S. 661 (1990).
See id. at 669–78; 35 U.S.C. § 156 (2007).
37
216 F.3d 1343 (Fed. Cir. 2000).
38
Id. at 1349 (quoting Roche Products Inc. v. Bolar Pharmaceuticals Co., 733 F.2d 858, 863 (Fed. Cir.
1984)).
39
Id.
40
307 F.3d 1351 (Fed. Cir. 2002).
41
See 28 U.S.C. § 1498.
42
307 F.3d at 1360. See also id. at 1361 (recognizing the exception exists “in the very narrow form
articulated by this court” in Embrex and Bolar).
43
Id. at 1362.
36
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serve, for example, to increase the status of the institution and lure lucrative research
grants, students and faculty.”44 The court thus remanded for further evaluation of “the
legitimate business Duke is involved in and whether or not the use was solely for
amusement, to satisfy idle curiosity, or for strictly philosophical inquiry.”45 On remand,
the District Court found that Duke had presented no evidence to suggest that its
experiments were not “in keeping with its legitimate business as an educational
institution” and thus denied Duke’s motion for summary judgment but left the issue open
for proof at trial.46
Few reported district court cases have addressed the experimental use exception since the
Madey decision. Those cases that do so either have reiterated the narrow scope of the
exception or have simply referred to Madey as binding precedent.47 In the 2003 Federal
Circuit decision in Integra Lifesciences I Ltd. v. Merck KGaA48 – discussed in detail
below in regard to the regulatory approval exception – the majority opinion suggested in
dicta that the experimental use exception not only is narrow but also is based on the
concept of de minimis damages rather than the lack of infringement.49 In contrast, a
dissenting opinion suggested that the exception is significantly broader – i.e., that the
“subject matter of patents may be studied in order to understand it, or to improve upon it,
or to find a new use for it, or to modify or ‘design around’ it.”50
4.

Proposals for Legislation to Codify a Broader Experimental Use Exception

Since the Bolar decision, Congress has on a few occasions introduced proposed
legislation to codify a broader experimental use exception. But these efforts have not
resulted in adoption of a change to the law. For example, in 1990, Congress introduced a
bill that would have excepted from infringement any making and use for “research or
experimentation purposes,” unless the primary purpose of the patented invention was for
research (i.e., intended for use as a research tool) and in that case it would not be an act of
infringement to study the invention or use it to develop new inventions outside the scope
of the patent.51 Similarly, in 2002, Congress introduced a bill that would have excepted
from infringement any patented genetic sequences “for purposes of research,” but not
applying to commercial manufactures and sales.52 In contrast, in 2007, Congress
44

Id.
Id. at 1363.
46
Madey v. Duke Univ., 336 F. Supp. 2d 583, 591-92 (M.D.N.C. 2004).
47
See, e.g., Third Wave Techs., Inc. v. Strategene Corp., 381 F. Supp. 2d 891, 911-12 (W.D. Wisc. 2005)
(rejecting arguments that testing of products for cleaving nucleic acids that might infringe patented
cleaving methods allegedly to obtain FDA approval for the products would not qualify as experimental use,
given the narrow scope of the exception in Madey and the commercial motivation to market the products);
Eli Lilly and Co. v. Emisphere Techs., Inc., 408 F. Supp. 2d, 668, 678 n.2 (S.D. Ind. 2006) (noting pleading
of experimental use defense to infringement counterclaim, and citing to Madey for a discussion of the
doctrine, but refusing to address the issue as premature).
48
331 F.3d 860 (Fed. Cir. 2003).
49
See id. at 863 n.2.
50
Id. at 875 (Newman, J., concurring in part and dissenting in part).
51
Patent Competitiveness and Technological Innovation Act, H.R. 5598, 101st Cong. § 402 (1990)
(proposed 35 U.S.C. § 271(j)).
52
Genomic Research and Diagnostic Accessibility Act of 2002, H.R. 3967, 107th Cong. § 2 (2002)
(proposed 35 U.S.C. § 271(j)(1)).
45
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introduced a bill that would prospectively ban the patenting of any “nucleotide sequence,
or its functions or correlations, or the naturally occurring products it specifies.”53 The bill
thus would preclude a particular category of patents (not only gene patents but all patents
on polynucleotides), which may be used as research tools. However, the biotechnology
industry and others have expressed significant opposition to the bill,54 and it currently
appears unlikely to be enacted into law.
In 2002, the Federal Trade Commission (FTC) conducted hearings in which more than
300 panelists, including “business representatives from large and small firms, and the
independent inventor community; leading patent and antitrust organizations; leading
antitrust and patent practitioners; and leading scholars in economics and antitrust and
patent law,” were invited to testify on a variety of issues relating to patent law and
policy.55 Much of the testimony focused on the effects of research tool patents on thirdparty research and innovation. The panelists voiced general approval for codifying a
broader experimental use exemption that would apply to research directed at
understanding if and how a patented invention works (recall the statement in Whittemore
regarding sufficiency of the machine to produce its desired effects).56 They were more
divided on the question of whether an exception should apply to research directed at
improvement or follow-on innovation resulting from use of patented research tools, and
generally rejected the idea of providing an exemption for use of a research tool to
develop another product (recall the statement in Whittemore regarding philosophical
experiments).57 A report based on the hearings concluded that developers of research
tools “need an income stream from those who use their inventions,” and that the “hearing
record provides no basis for exempting such tools from patent protection”58
Proposals to explicitly codify an experimental use exception have also come from the
private sector. A 2004 report sponsored by the National Academy of Sciences (NAS)
recommended codification of an experimental use exception in light of the Madey
decision, given that “there should be some level of protection for noncommercial uses of
patented inventions.”59 The report also recommended taking various administrative
actions to assure access, given that legislative enactment might not occur.60 Some
members of the committee consulted in the preparation of the report expressed the
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opinion that any codified experimental use exception should be conditioned upon the
researcher agreeing to refrain from patenting the results of the protected research, the
results of the research not undermining a patentee’s commercial markets, a covenant not
to use the research results for commercial purposes, and provision for terminating the
exemption if the protected research yields patents that are asserted against another party
lacking the exemption.61
Later in 2004, the American Intellectual Property Lawyer’s Association (AIPLA)
endorsed the NAS recommendation and proposed language for a broader, codified
experimental use exception.62 Specifically, the AIPLA proposal would have excepted
from infringement the acts of:
(1) evaluating the validity of the patent and the scope of protection
afforded under the patent; (2) understanding features, properties, inherent
characteristics or advantages of the patented subject matter; (3) finding
other methods of making or using the patented subject matter; and (4)
finding alternatives to the patented subject matter, improvements thereto
or substitutes therefor.63
In 2006 the NAS published a report focused more specifically on the impact of patents on
genomic and proteomic research.64 This report recommended:
Congress should consider exempting research “on” inventions from patent
infringement liability. The exemption should state that making or using a
patented invention should not be considered infringement if done to
discern or to discover: (a) the validity of the patent and scope of afforded
protection; (b) the features, properties, or inherent characteristics or
advantages of the invention; (c) novel methods of making or using the
patented invention; or (d) novel alternatives, improvements, or substitutes.
Further making or using the invention in activities incidental to
preparation for commercialization of noninfringing alternatives also
should be considered noninfringing. Nevertheless, a statutory research
exemption should be limited to these circumstances and not be
unbounded. In particular, it should not extend to unauthorized use of
research tools for their intended purpose, in other words, to research
“with” patented inventions. Accordingly, our recommendation would not
address the circumstances of the Madey case, which clearly entailed
61
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research “with” the patented laser; but it would shield some types of
biomedical research involving patented subject matter.65
Scholars also have debated for many years the need for the U.S. to implement an
expanded experimental use exception for a wide range of activities.66 Some have
advocated the creation of broad exemptions for use of patented technologies by university
and non-profit researchers,67 while others have pointed out a host of practical difficulties
that might arise if such plans were implemented.68 Some worry that a broad experimental
use exception would remove incentives for the development of new research tools.69
Others question whether patent protection is needed to develop research tools, although
often recognizing that patents can play a useful role when investment is needed to make
the technology practically available.70 Some commentators have proposed application of
the doctrine of fair use to promote access to research tools,71 but others have criticized
this approach.72 A number of scholars have proposed hybrid systems combining limited
experimental use exceptions with compulsory licensing or other alternative approaches,
some of which are discussed in more detail below in Section VII.73
5.

Initial Federal Circuit and Subsequent Supreme Court Interpretations of the
Regulatory Approval Exception in the Merck v. Integra Case

In 2003, in Integra Lifesciences I Ltd. v. Merck KGaA,74 the Federal Circuit narrowly
construed the regulatory approval exception of Section 271(e)(1). The District Court had
65
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found that early-stage experiments using cyclic peptides to assess their potential to block
certain receptors (and thereby inhibit angiogenesis) qualified for the experimental use
exception, but that later pre-clinical experiments using a particular cyclic peptide did not
qualify for the regulatory approval exception and infringed the patents at issue. On
appeal, the Federal Circuit held that the pre-clinical experiments were not “‘solely for
uses reasonably related to the development and submission of information,’” because
they did not “reasonably relate to the development and submission of information for
FDA's safety and effectiveness approval processes.”75 Because Integra did not appeal the
finding that the experimental use exception applied to the early-stage experiments, and
because Merck did not argue the experimental use exception applied to the pre-clinical
experiments, the majority opinion did not provide a holding on the application of this
doctrine. However, the dissent suggested that, for the pre-clinical experiments, “the
statutory immunity of § 271(e) takes effect wherever the research exemption ends….”76
In 2005, the Supreme Court in Merck, KGaA v. Integra LifeSciences I Ltd.77 reversed the
Federal Circuit’s narrow construction of the regulatory approval exception of Section
271(e)(1). The Court held that the exception was not limited to tests that generate safety
and effectiveness data; rather, it included any tests (including basic research on biological
mechanisms) that might generate data submitted to the FDA.
At least where a drugmaker has a reasonable basis for believing that a
patented compound may work, through a particular biological process, to
produce a particular physiological effect, and uses the compound in
research that, if successful, would be appropriate to include in a
submission to the FDA, that use is “reasonably related” to the
“development and submission of information under . . . Federal law.”78
The Court, however, explicitly declined to address the application of the regulatory
approval exception to patented research tools,79 and did not address the scope of the
experimental use exception.
Following the Merck Supreme Court decision, commentators have noted that research
tools were involved in at least some of the allegedly infringing experiments at issue on
appeal, notwithstanding the parties’ arguments to the contrary. For example, the patented
peptides at issue were used as positive controls to measure the effectiveness of other
compounds.80 Commentators also have raised concerns that application of Section
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271(e)(1) to research tool inventions would eviscerate patent rights and incentives.81 To
avoid this result, they have argued that the term “patented inventions” within Section
271(e)(1) should be interpreted to be limited to patented drug and medical device
inventions that are subject to regulatory approval and term extension under Section 156,
which was the focus of the broader legislation enacting Section 271(e)(1).82
In contrast, other commentators have suggested that the effects of the Merck decision on
research tool inventions will be minimal, because “the sanctioned research is into, not
using, patented technology and patents have a smaller impact on research tools and
instruments than on drug development.”83 Other commentators have suggested
expanding the exception further to minimize incentives for drug companies to
“outsource[e] their early stage research from the United States,”84 to jurisdictions where
broader experimental use exceptions exist or where patent rights in research tool
inventions do not exist.
6.

Cases Interpreting the Regulatory Approval Exception Since the 2005
Supreme Court Decision in Merck

Cases since the Supreme Court’s 2005 Merck decision not only have followed the trend
of construing the regulatory approval exception of Section 271(e)(1) broadly,85 but also
have explicitly extended the exception to research tools. In 2005, in Classen
Immunotherapies, Inc.v. Biogen IDEC,86 a District Court dismissed infringement claims
against defendants for participating in a study evaluating vaccination risks of existing
products, given the broad construction of Section 271(e)(1) in Merck.87 Specifically, the
District Court rejected the argument that Section 271(e)(1) applied only to data for
regulatory decisions made prior to initial regulatory approval to market products.88
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In 2006, in Genentech, Inc. v. Insmed Inc.,89 a District Court granted summary judgment
to one defendant that had supplied patented insulin-like growth factor for experiments
performed by another company.90 The Court held that Section 271(e)(1) applied to the
experiments, as “even if the allegedly infringing experiments were conducted, in part, for
commercial reasons, the experiments would produce information that would be given to
the FDA in order to get FDA approval.”91
In 2006, in Amgen, Inc. v. F. Hoffman-LaRoche Ltd.,92 a District Court held that Section
271(e)(1) is an affirmative defense, rather than “‘part of the statutory definition of
infringement that [the plaintiff] must establish.’”93 Accordingly, the District Court
rejected a motion to dismiss for failure to state a claim, given that the plaintiff had
sufficiently alleged infringement without pleading specific acts of infringement that fell
outside the scope of Section 271(e)(1).94 Further, the complaint alleged importation of an
allegedly infringing patented drug, which was sufficient given that the District Court
could not conclude as a matter of law that importation was solely for uses reasonably
related to submitting information for regulatory approval.95
In 2006, in Classen Immunotherapies, Inc. v. King Pharmaceuticals, Inc.,96 a District
Court held that Section 271(e)(1) applied to a patented process arguably used as a
research tool. Specifically, the patents addressed methods of identifying and
commercializing new uses of existing drugs, and infringement was alleged from
bioavailability studies of existing drugs that led to submission to FDA (with the data) of a
citizen’s petition and a labeling supplement. The District Court held the experiments
were reasonably related to the submission of information to the FDA, and found
“extension of the safe harbor to cover the use of these tools warranted by the language of
Merck and a plain reading of the statute.”97
In 2007, in Integra Lifesciences I Ltd. v. Merck KGaA,98 on remand from the Supreme
Court’s decision, a majority opinion the Federal Circuit held that Section 271(e)(1)
applied to experiments with patented compounds that at the time were candidates for but
were not ultimately the subject of the regulatory approval application. The experiments
developed information “after the biological mechanism and physiological effect of a
candidate drug have been recognized, such that if the research is successful it would
appropriately be included in a submission to the FDA.”99 Significantly, the majority held
that whether the experiments were “reasonably related” to submission “does not depend
on the success or failure of the experimentation or actual submission of the experimental
89
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results.”100 The majority also noted that the parties agreed that the patented compounds
were not used as “research tools,” and thus did not address whether Section 271(e)(1)
applies to patented inventions used as research tools. However, the dissent argued that
the decision did apply to research tools as some of the patents claimed methods that could
not have been potential regulatory approval drug candidates.101 The dissent thus argued
that the holding effectively “eliminate[s] protection for research tool inventions.”102
In 2007, in Forest Laboratories, Inc. v. Ivax Pharmaceuticals, Inc.,103 the Federal Circuit
upheld a prospective but limited injunction against a foreign producer of patented drug
products that was supplying production information and would supply products for
experiments within the scope of the regulatory approval exception of Section 271(e)(1).
The injunction prohibited the domestic experimenter from commercial exploitation
following FDA approval and during the life of the patent, and the court held it was
appropriate to include the foreign producer as such supply would induce infringement
under Section 271(b) following such approval. 104
Finally, in 2008, the Federal Circuit may address (and has heard oral argument) in
Proveris Scientific Corp. v. Innovasystems, Inc., No. 07-1428.105 The Proveris Scientific
case has the potential to resolve the scope of the Section 271(e)(1) exemption A district
court found Innovasystems liable for infringement, based on sales of a patented
instrument to three drug companies, solely for the purpose of the drug companies’
development of data for submission to the FDA.106 Innovasystems argued on appeal that
the sales were exempt under Section 271(e)(1), noting that the instruments were sold
solely for use in generating data for FDA submission. In particular, Innovasystems
argued that the language of 271(e)(1) applies to the sale of patented inventions, and that
there is no explicit, relevant restriction in the statutory language on the nature of the
patented invention that is made, used, or sold for uses reasonably related to obtaining
regulatory approval.107 (The statute expressly excludes from a “patented invention” that
is excepted from infringement for these purposes only a “new animal drug or veterinary
biological product … primarily manufactured using recombinant DNA, recombinant
RNA, hybridoma technology, or other processes involving site specific genetic
manipulation techniques.” 108)
In deciding this case, the Federal Circuit in Proveris will have the opportunity to address
two important questions: (1) is a laboratory instrument (or any other research tool) a
“patented invention” under 271(e)(1); and (2) does the 271(e)(1) exemption apply to a
100
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party selling the patented invention, if a third party uses the invention to develop data for
submission (or if the third party does not ultimately submit data) to the FDA? Assuming
the court answers both questions in the affirmative, additional questions arise regarding:
(3) how “reasonably related” to the development and submission of information are
particular types of research tools used in different ways; and (4) how is “solely” for
reasonably related uses to be determined (e.g., does intent or actual conduct matter, and
does the sale of any product for a non-reasonably-related use affect the characterization
of the sale of all other products for reasonably-related uses)? For an example taken from
the oral argument, would the sale of a patented cell phone solely for use by drug
researchers to communicate during development of information for submission to the
FDA be “reasonably related,” and would it matter if the patented cell phone was sold to
third parties for different uses (domestically or internationally)?
In summary, the Federal Circuit has narrowed but simultaneously clarified the scope of
the experimental use exception, and under that scope almost no scientific research –
including university-based, non-profit basic research – will qualify for the exception.
Such research is likely to be performed with commercial intent or to further the legitimate
business of the experimenter’s business. In contrast, the Supreme Court has expanded
the scope of the regulatory approval exception of Section 271(e)(1), which will apply to a
broad range of experiments that may generate data that regulators would be interested in
reviewing. However, the limits of the regulatory approval exception remain unclear. In
particular, the courts have yet to draw clear lines for determining: (1) in regard to
scientific experimentation not excepted from infringement under the experimental use
exception, when protected regulatory approval activities begin: (2) whether and when
patented research tools may be subject to the regulatory approval exception (because used
in a manner reasonably relating to development and submission of information to the
FDA); and (3) when such patented research tools should be considered made, used, or
sold solely for regulatory approval purposes.
IV.

Recent Studies of Scientific Researcher and Patent Holder Practices

The following section discusses existing studies of the practices of scientific researchers
and patent holders regarding the researchers’ acquisition of patented technologies used as
research tools, and liability for such research uses. The empirical analysis is important,
not only to understand the effects of the legal developments described above but also to
discern potential trends in regard to changing social practices or the need for further
changes to the legal rules. Unfortunately, the factual results of the surveys are subject to
dispute regarding what they suggest for continuation of or changes to existing patent
system policies.
Since the Madey decision, a number of studies have been conducted to evaluate the
effects of that decision, particularly regarding whether patents on inventions intended to
function as research tools have impeded or delayed basic scientific research. These
concerns reflect earlier theoretical work regarding the potential for development of an
“anticommons,” or patent thicket requiring licensing of multiple patented inputs, that
would result in higher costs, delay, and potentially abandonment of important scientific
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research (particularly in regard to biomedical and gene-based research).109 These
concerns also reflect the fact that genetic inventions are fundamental, and thus patents on
genetic sequences cannot be designed around.110 The results of these studies demonstrate
that relatively few current (but potentially a growing number of) serious problems have
resulted from the expanded legal potential for patent liability (particularly of academic
researchers). But the reason for this result may be because patent holders have not
aggressively asserted their patents and because scientific researchers have continued to
act in ways that (in light of the Madey decision) infringe such patents. The studies also
demonstrate that there has been an increase in warning letters and internal efforts at
universities to discourage patent infringement, but neither have yet had significant effects
on researcher behaviors. Stated differently, there is a significant gap between the law on
the books and the practices to which the law applies, and the stability of the current
situation remains a subject of significant concern.
1.

The Walsh, Arora, and Cohen Study (2003)

Around the time of the Madey decision, various researchers studied the effects of
research tool patents on biomedical innovation, as part of broader research leading to
proposals for reforming the U.S. patent system that was commissioned by the NAS Board
on Science, Technology, and Economic Policy (STEP).111 In this study, the researchers
specifically sought to address two questions: (1) “whether an emergent anticommons is in
fact impeding the development and commercialization of new drugs, diagnostics, and
other therapies”; and (2) “whether restricted access to patents on upstream, foundational
discoveries is blocking important follow-on research and innovation.”112 The research
did not find that the growth of patents on fundamental upstream discoveries and more
aggressive licensing by non-profit research institutions, small businesses, and research
universities had to that time impeded the development of drugs or other therapies in a
significant way. Significantly, “firms and other institutions have developed a number of
‘working solutions’ that limit the effects of the intellectual property complexities that
exist,” including “fairly pervasive infringement of patents in the course of laboratory
research at the pre-product stage.”113 Pervasive infringement was “informally
rationalized as causing no commercial harm and, in any event [was believed to be]
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shielded from infringement liability by the court interpreted ‘research exception.’”114
However, the Madey decision clearly called these common beliefs into question, and
“undermine[d] one of the working solutions that has contributed to the progress of
biomedical research.”115
More specifically, the researchers “conducted 70 interviews with IP attorneys, business
managers, and scientists from 10 pharmaceutical firms and 15 biotechnology firms, as
well as university researchers and technology transfer officers from 6 universities, patent
lawyers, and government and trade association personnel.”116 The interviews probed
whether proliferation of patents had resulted in failures to license beneficial patented
technologies and whether patents on upstream discoveries had impeded subsequent
research. The researchers identified the development of “defensive” patenting strategies
in genomics (where patents are obtained principally as a method of discouraging
litigation rather than for use in protecting the patented innovation),117 and that research
tool patents were owned by “different parties with different agendas.”118 Nevertheless,
the researchers found that the number of ongoing R&D projects stopped because of
patent problems was “small,”119 finding little evidence that patent-holding entities were
refusing to license needed technologies, that the need to license multiple patents was
resulting in excessive royalties, or that the increased costs of licensing individual research
tool patents were unreasonable (given beliefs that the “productivity gains conferred by
the licensed research tools were thought to be worth the price”).120 Patent holders also
generally tolerated infringing academic uses of research tools (except for diagnostic tests
used in clinical research), as such use could increase the value of the technology and the
potential benefits from such lawsuits were typically outweighed by the legal fees, risks of
having the patent narrowed or found invalid, and bad publicity from suing universities.121
In contrast, “at least for licensing relationships between universities and small firms,
access to relatively upstream discoveries … is commonly restricted.”122 However, it was
not clear that such restrictive (typically exclusive) licensing impeded follow-on
discovery, given that it may lead to increased motivation for further development of the
upstream technology by the licensee.123 The study noted the potential for the Madey
decision to “chill” some of the infringing biomedical research occurring in university
settings124 and concluded that:
Through a combination of luck and appropriate institutional response, we
appear to have avoided situations where a single firm or organization
using its patents has blocked research in one or more broad therapeutic
114
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areas. However, the danger remains that progress in a broad research area
could be significantly impeded by a patentholder trying to reserve the area
exclusively for itself.125
Further, the researchers noted significant concerns with increasing secrecy of scientists
and with the ability of scientists to share or to obtain access to physical materials needed
for research.126 The process of negotiating material transfer agreements had become
significantly longer, resulting in delays of research and in exceptional cases in
abandonment of research.127 Conversely, some university scientists noted that
commercial licensing of reagents may result in increasing access given the difficulty of
alternative methods of filling demand.128 The researchers concluded that “to the degree
that the patenting of biomedical discoveries may impose additional costs and delays in
material transfers, it is partly because the Bayh-Dole Act129 and related acts have
provided university administrations, and especially their technology transfer offices, a
vested commercial interest in the disposition of intellectual property.”130
Finally, the researchers noted several institutional responses that had helped to increase
access to research tools. These included the creation of public and quasi-public databases
of basic research information (such as GenBank and the SNPs Consortium), and efforts
of the National Institutes of Health (NIH) to negotiate greater access to research tools or
to require funding recipients not to patent their research.131 Further, researchers avoided
research tool patents by performing research outside the United States.132
2.

The Walsh, Cho, Cohen Study (2005)

Following the earlier Wash, Cohen, Arora study, some of the same researchers sought to
determine what effect the Madey decision may have had on practices and on their prior
conclusions.133 They surveyed 414 biomedical researchers in universities, government,
and non-profit institutions to assess their patent and patented technology acquisition
practices.134 By the time of the study, the researchers found little evidence that the
Madey decision had significantly changed academic practices in regard to checking for
patents – finding only five percent (5%) of respondents regularly checked for patents on
knowledge inputs and only two percent (2%) had begun checking since Madey.135 Only a
small percentage – eight percent (8%) of respondents – believed their research used
information or knowledge covered by a third-party’s patent, and there was little effect of
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such knowledge on scientific research practices – no one reported abandoning research,
about one percent (1%) changed their research approach, and about one percent (1%)
were delayed more than one month. Thus, the researchers concluded that “for the time
being, access to patents on knowledge inputs rarely imposes a significant burden on
academic biomedical research,” noting the difference between the “‘law on the books’”
and “‘law in action.’”136
Nevertheless, the researchers noted (compared to five years earlier) an increase in
institutional notifications to respect intellectual property rights – from fifteen percent
(15%) to twenty two percent (22%) – and a slight increase in warning letters from patent
holders – from three percent (3%) to five percent (5%).137 The researchers also noted
more significant concerns regarding material transfers, identifying more substantial
impediments to academic research from lack of physical access. Specifically, they noted
that nineteen percent (19%) of respondents had their most recent request for a material
denied, and that such non-compliance was growing.138 However, they were unable to
conclude “whether patent policy contributes to restricted access to materials, although
commercial activities fostered by patent policy do seem to restrict sharing, as do the
burden of producing the materials and scientific competition.”139
3.

The AAAS Study (2006-2007)

In a pilot phase of the AAAS study, the survey was administered in 2005 to 4,017 AAAS
members, of which 1,111 responded (twenty-eight percent (28%)).140 Of the forty-six
percent (46%) of respondents who reported obtaining intellectual property for their
scientific discoveries or technologies since 2001, fifty-five percent (55%) reported
obtaining at least one patent, and of these forty-one percent (41%) described their most
important patented invention as a research tool.141
In contrast, twenty-four percent (24%) of respondents had acquired patented technology
for use in their research since 2001, with rates of use and sources of acquisition varying
by technology and by industrial or academic setting.142 Similarly, the methods of
acquiring patented technologies (including material transfer agreements (MTAs),
exclusive and non-exclusive licenses, confidentiality and sponsored research agreements,
and informal transfers) and the time required to do so varied significantly among
respondents, with significant percentages taking more than six months (approximately
thirty percent (30%) of respondents took more than six months in regard to acquisition by
exclusive licenses).143
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Unlike in the Walsh, Cho, Cohen study, which used a different methodology, the AAAS
study found that forty percent (40%) of respondents to the question found that their
research had been affected by difficulties in obtaining patented technology since 2001.144
Of those respondents, fifty-eight percent (58%) reported delays in research, fifty percent
(50%) reported changing their research, and twenty eight percent (28%) reported
abandoning their research, particularly because of the need to engage in overly complex
licensing negotiations (fifty eight percent (58%)), high individual royalties (forty nine
percent (49%)), the patents were not licensable (forty percent (40%), and licensing
breakdowns (thirty six percent (36%)).145
The second phase of the AAAS study produced comparable results. The survey was
administered in 2006 to scientists in the United States, the United Kingdom, Germany,
and Japan.146 In the United States, the survey was administered to 8,000 AAAS
members, of which 2,157 responded (twenty seven percent (27%)).147 Fifty two percent
(52%) of those respondents answering the question had created (or contributed
significantly) to a technology considered eligible for intellectual property protection, with
the largest percentage for industry, academic, and government and others acquiring at
least one patent.148 Of those acquiring patents, academics principally patented research
tools (forty five percent (45%)), in contrast to industry (twenty eight percent (28%)).
Thirty two percent (32%) of those respondents answering the question had acquired a
technology protected by intellectual property for use in their research since 2002. Of
these, fifty four percent (54%) classified their last acquired technology as a research
tool.149 Various methods were used to acquire their last technology, but a low percentage
or acquired research tools involved exclusive licenses (seven percent (7%) for academic
and thirteen percent (13%) for industrial researchers).150
Of those who responded that they had acquired technologies protected by intellectual
property, thirty two percent (32%) reported encountering difficulties since 2002.151 Most
research tools were acquired within one month; in contrast, most non-research tool
acquisitions took longer than six months.152 The most common problem reported was
overly complex licensing negotiations, the most common effect for academics was delay
and for industry was changed research, and relatively few (nineteen (19) total) reported
abandoning projects.153
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4.

The Holman Human Gene Patent Litigation Study (2007)

In 2007, one of the authors of this report (Holman) published the results of a
comprehensive survey, which attempted to identify (using various databases) all lawsuits
that have been filed asserting infringement of a human gene patent.154 Although human
gene patents represent a relatively small subset of patents covering research tools, they
have raised a disproportionate level of concern both in the U.S. and abroad, which has led
to proposals in Congress to codify a broader experimental use exception for gene
sequence patents (as noted earlier), to limit the enforceability and remedies associated
with gene patents, or to ban gene patents outright.155 Although the Holman study does
not directly address social practices or measure the extent to which research activities
have been curtailed or modified due to the potential for patent liability (e.g., from cease
and desist letters that are not followed by lawsuits), it does provide some objective
insight into patent holder and research tool user behaviors for this important class of
research tool patents. Other commentators have posited a correlation between assertion
of a patent in court and patent value,156 and the Holman study relies on this correlation as
a useful indicator of the effects of patents on research and innovation.157
Holman identified a total of thirty one (31) distinct lawsuits involving human gene
patents, in only seven (7) of which there was an allegation of infringement involving the
use of a patented human gene in research (i.e., use as patented research tools). In sixteen
(16) of the lawsuits, the alleged infringer was a biotechnology company using a patented
human gene in the manufacture of a recombinant therapeutic protein. In six (6) of the
lawsuits, the alleged infringer was a provider of genetic diagnostic testing services. The
remaining two (2) lawsuits involved patented DNA probes useful in forensic
identification and paternity testing.158
None of the seven (7) lawsuits involving patented research tools resulted in a final
judicial decision. In one (1) lawsuit, a lower court found in favor of the patent holder, but
the parties settled while the case was on appeal, with the defendant reportedly paying
$718,000 for “‘licensing fees and other expenses.’”159 Five (5) of the lawsuits settled
before a final ruling by the district court.160 One (1) lawsuit, which alleged that a nonexclusive licensee had exceeded the scope of its license, was stayed pending the results of
an arbitration of the underlying contract dispute.161
In five (5) of the lawsuits involving patented research tools, the patent holder was
actively using the patented technology in a commercial context at the time of the
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lawsuit.162 Two (2) of the lawsuits appear to have involved non-practicing patent
holders, but both of the patent holders demonstrated a willingness to license the
technology on a non-exclusive basis.163 In all of the seven (7) research tool lawsuits, the
infringer was alleged either to be selling the gene (or the protein encoded by the gene) as
a research tool or to be employing the gene in a commercial drug discovery effort
specifically targeting the protein encoded by the gene.164 In some cases, the drug
discovery was part of a company’s own internal research efforts, although in one (1) case
it was conducted on a contract basis.165
The Holman study identified no instance in which a lawsuit was filed to address basic,
noncommercial research using gene patents. This is consistent with unpublished findings
of one of the authors; Holman searched for but was unable to identify any instance after
the Madey decision where a university researcher was sued for infringement for
conducting basic research of a purely non-commercial nature. It is also consistent with
the often made observation that a de facto research use exception exists for
noncommercial research.166 Reasons for the lack of such lawsuits may include: the desire
to rely on such research to broaden markets for research tools; and the limited damages
that may be obtained for such uses relative to the costs of litigation (particularly given the
uncertain legal status of reach-through royalties for any products developed from the
research uses).167
One of the lawsuits identified in the Holman study exemplifies the reluctance of patent
holders to use their patents to block non-commercial research. The defendant was
engaged in substantial commercial drug development efforts targeting the protein product
of the patented gene, and the patent holder was pursuing a research program targeting the
same protein. The parties settled at an early stage, prior to any substantive rulings by the
court, with the defendant agreeing to discontinue commercial drug discovery efforts
involving the patented gene. However, the settlement agreement explicitly provided that
the defendant and others were free to continue using the patented gene in conjunction
with basic, non-commercial research activities.168
The Holman study also found no evidence from the lawsuits of an anticommons, or
patent thicket, problem in regard to gene patents and research. If a researcher were to be
sued for using a gene that is only one of multiple genes being studied, this might indicate
a patent thicket problem. However, all of the lawsuits identified in the study allege the
use of a specifically patented human gene as a central element of a substantial
162
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commercial product or research program.169 Conversely, the Holman study provided
evidence of gene patents being designed around (although not in the research tool
context), and of a research tool patent being circumvented by off-shoring research
activities (to Taiwan) and importing the resulting data back into the United States.170
Finally, the Holman study suggests that gene patent holders have generally chosen not to
file lawsuits to assert their patents against researchers using the patented technologies,
choosing instead to tolerate infringement (even though the other studies noted above
suggest that significant amounts of infringement and legal liability exist). To illustrate
this point, consider the 2004 study by Kyle Jensen and Fiona Murray that identified a
total of 4270 human gene patents claiming 4382 human genes (roughly 20% of human
genes known at the time).171 It is reasonable to assume that a significant number of these
patented genes are the subject of research in the U.S.172 However, Holman found that
these 4270 patents had resulted in only six (6) lawsuits involving eighteen (18) patents
with claims reciting thirteen (13) distinct human genes.173 Most of these lawsuits settled
early, and the only lawsuit reaching a substantive decision held that the patent had not
been infringed.174 Furthermore, only one (1) of the lawsuits involved the use of a patented
gene as a research tool.175 In that case, a genomics company filed an infringement
lawsuit in retaliation after being sued by a research tool company for patent infringement.
The parties quickly settled under terms granting the research tool company a nonexclusive license under the gene patents.176
In summary, it appears that the growing numbers of patents on research tools and the
expanded liability for research uses of patented inventions resulting from the Madey
decision have not yet let to serious problems for the conduct of scientific research in the
U.S. In large part, this is because there remains a widespread practice of conducting what
(in light of the Madey decision) can now only be considered infringing research, and
because patent holders have continued to restrain themselves from aggressively asserting
patents. Nevertheless, the studies demonstrate an increasing trend towards restriction of
access and some delays in or changes to research, and the potential exists for patent
holders to expand their efforts to enforce their patents (particularly if reach-through
damages become available on discoveries made using their patented research tools).
Thus, significant concerns remain, particularly regarding the stability of the working
solutions that have been employed in the past.
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V.

Recent Changes to Patenting and Licensing Policies and Practices

The following section discusses recent changes to licensing policies, particularly with
regard to patented research tools, adopted by various governmental, academic, and
industrial institutions. These new policies may further affect developing scientific
researcher and patent holder practices, potentially disturbing the working solutions
currently in place but potentially providing additional stability to the informal norms of
patent infringement and forbearance of patent assertions in non-commercial contexts.
A substantial proportion of research tools patents, particularly those relating to genetics
and biomedical research, arise out of government-funded and university research. Thus,
one approach to addressing concerns that research tool patents might impede research and
innovation is to encourage these institutions to adopt patenting and licensing practices
that promote broad and non-discriminatory access to patented research tools.
Government funding agencies, including the NIH, which is the primary source of
biomedical research funding in the U.S., have implemented internal policies and external
funding practices and have published guidelines. These practices and guidelines are
aimed at discouraging the patenting of certain inventions and at encouraging licensing
practices that promote the dissemination of and access to biomedical research tools.
Universities also have adopted patenting and licensing practices aimed at addressing
concerns regarding the potential adverse effects of research tool patents.
For example, laboratories funded by the NIH and the U.S. Department of Energy (DOE)
have agreed to adhere to the so-called Bermuda Rules,177 which encourage early and open
access to genetic sequence information and discourage the patenting of genes by DNA
sequencing laboratories.178 The National Human Genome Research Institute (NHGRI),
part of the NIH, has required that major genome sequencing centers receiving grant
funding agree to abide by the Bermuda Rules,179 and NHGRI strongly encourages all of
its grantees to follow these principles. The rapid public release of newly generated
sequence information dictated by the Bermuda Rules serves to generate prior art that can
block later patenting activities relating to the disclosed sequence information. It has been
suggested that prevention of DNA patenting was one factor behind the push to encourage
rapid entry of genetic sequence information into public domain.180 Although the Bermuda
Rules are generally not binding on U.S. grant recipients, in practice a failure to abide by
the rule would likely jeopardize the grantee’s ability to secure future grant funding.181
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In 1999, the NIH issued a set of principles and guidelines (the Research Tool Guidelines)
that encourage grant recipients to adopt practices promoting broad access to NIH-funded
research tools, in a manner that facilitates further biomedical research.182 Although the
Research Tool Guidelines are only directly applicable to recipients of NIH grant support,
NIH expressed its hope that they would be adopted by the wider research community “so
that all biomedical research and development can be synergistic and accelerated.”183
These guidelines are not regulations, and therefore technically are not legally
enforceable. At the time they were published, the NIH expressed its view that legally
enforceable regulations were not necessary, but warned that at some point in the future it
might promulgate legally enforceable regulations if widespread problems continued with
respect to access to NIH funded research tools.184 NIH further noted that, on a case-bycase basis, the expectations set forth in the Research Tool Guidelines might be imposed
as specific requirements of NIH funding awards where the grant recipient has failed to
demonstrate sufficient progress in implementing the Research Tool Guidelines.
Subsequently, compliance with the guidelines became an explicit consideration in the
award of NIH grants and contracts.185 The Research Tool Guidelines are reportedly
regarded by at least some university technology transfer officers as de facto federal
policy.186
The Research Tool Guidelines specifically note that inappropriate patenting and licensing
practices are likely to thwart rather than promote utilization, commercialization and
public availability of research tool inventions.187 According to the guidelines, restrictive
licensing practices are generally only appropriate in cases where further research,
development and private investment are needed to realize the inventions’ usefulness as a
research tool.188 In all other cases, dissemination by publication, deposit in an
appropriate databank or repository, or widespread nonexclusive licensing are
encouraged.189 In those instances where an exclusive license is necessary to promote
investment in commercial application of a research tool, the guidelines state that a license
should ordinarily be limited to the commercial field of use, with the grant recipient
retaining rights regarding use and distribution as a research tool.190
The Research Tool Guidelines also provide model language to be used in licensing
agreements entered into by grant recipients, designed to promote broad dissemination of
research tools. For example, the guidelines recommend that recipients reserve in their
licenses the right of nonprofit institutions to use licensed technologies internally.191
182

DEPARTMENT OF HEALTH AND HUMAN SERVICES, PRINCIPLES AND GUIDELINES FOR RECIPIENTS OF NIH
RESEARCH GRANTS AND CONTRACTS ON OBTAINING AND DISSEMINATING BIOMEDICAL RESEARCH
RESOURCES: FINAL NOTICE, 64 Fed. Reg. 72090 (1999), available at
http://ott.od.nih.gov/policy/rt_guide_final.html [hereinafter “Research Tool Guidelines”].
183
Id. at 72090.
184
Id.
185
Lori Pressman et al., The Licensing of DNA Patents by US Academic Institutions: An Empirical Survey,
24 NATURE BIOTECHNOLOGY 31, 32 (2006).
186
Id.
187
See Research Tool Guideline, supra note 182, at 72093.
188
Id.
189
Id.
190
Id. at 72095.
191
Id.

26

In 2005, NIH published a final notice of “Best Practices for the Licensing of Genomic
Inventions” (Genomic Best Practices).192 The Genomic Best Practices are generally
consistent with the Research Tool Guidelines, although more explicit in clarifying that
they represent recommendations of best practices, not legally binding regulations.193 For
example, the Genomic Best Practices specify that:
[w]henever possible, nonexclusive licensing should be pursued as a best
practice. . . . In those cases where exclusive licensing is necessary to
encourage research and development by private partners, best practices
dictate the exclusive licenses should be appropriately tailored to ensure
expeditious development of as many aspects of the technology as possible.
Specific indications, fields of use, and territories should be limited to be
commensurate with the abilities and commitment of licensees to bring the
technology to market expeditiously.194
The Genomic Best Practices also recommend that license agreements be written with
development milestones and benchmarks to ensure that the technology is fully developed
by the licensee. “Best practices provide for modification or termination of licenses where
progress toward commercialization is inadequate.”195
In a recent survey of the 30 U.S. academic institutions that have received the largest
number of DNA patents, the researchers found that their licensing practices were largely
in agreement with NIH’s Research Tool Guidelines and Genomic Best Practices.196 For
example, universities prefer to enter into non-exclusive licensing arrangements with
respect to most research tool DNA patents.197 Some survey respondents also reported
having difficulty determining whether or not an invention constituted a research tool.198
A coalition of some the most prestigious U.S. universities have recently published a
document identifying and encouraging adoption of technology licensing guidelines
designed to promote broad dissemination of and access to research tool inventions. The
document, entitled “In the Public Interest: Nine Points to Consider in Licensing
University Technology” (Nine Points Paper)199 arose out of a 2006 meeting at which
representatives of the universities gathered to discuss societal, policy, legislative and
other issues in university technology transfer. The licensing principles and practices
identified are designed to balance the business needs of universities with their broader
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mandate to serve society and the public interest. The Nine Points Paper states that many
of the principles were already being implemented by universities, and encourages all
universities and non-profit research entities to strive to adopt similar policies.200
In particular, the Nine Points Paper encourages universities that license patented
technologies to reserve rights, in all fields of use, for themselves and for other nonprofit
and government organizations to practice inventions for research and educational
purposes (including research sponsored by commercial entities), even in cases where the
invention is licensed exclusively to a commercial entity.201 It acknowledges that in some
cases the grant of an exclusive license is appropriate, perhaps even necessary, when a
significant investment of time and resources in the technology are needed in order to
achieve its broad implementation. However, it urges universities to strive to grant only
those rights necessary to encourage development of the technology.202
As an overarching principle, the Nine Points Paper stresses that exclusive licenses should
always be structured in a manner that encourages technology development and use.203
For example, in cases where substantial investment is required to develop a research tool
into a commercial product, it might be appropriate for the university to grant an exclusive
license for the sale, but not the use, of such products. In doing so, the university ensures
its freedom to grant other nonexclusive licenses to use the patented technology.204 The
Nine Points Paper notes that, absent the need for significant investment, broad
nonexclusive licensing of tools such as genomic and proteomics inventions can help
maximize the benefits derived from those technologies, in part by removing obstacles to
further innovation.205 It also emphasizes that universities are expected to make research
tools as broadly available as possible.206 Finally, the Nine Points Paper recommends that
licensing agreements include performance milestones to promote diligent development
and broad dissemination of the licensed technology.207
The Wisconsin Alumni Research Foundation (WARF) is the technology licensing
affiliate of the University of Wisconsin, and although university-based may act like a
commercial entity in licensing its patented technologies. On January 23, 2007, WARF
announced changes to its licensing policies that improve the terms of access for academic
and nonprofit researchers.208 WARF has been widely criticized for what many have
characterized as overly restrictive licensing policies with respect to its broadly claimed
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human embryonic stem cell patents.209 Pursuant to the new policies, researchers at
academic and non-profit institutions will not need a license to use WARF patented stem
cells, even in private company-sponsored research. 210 However, this policy does not
extend to any right to “develop and/or use [the human embryonic stem cells] for any
therapeutic or commercial purpose, including the right to [] perform services (including
diagnostic services) for consideration, or for the production or manufacture of products
for sale or distribution to third parties.”211 Therapeutic or commercial users of the cells
are required to seek an additional license from WARF, the terms of which do not appear
in WARF’s announcement.212 According to a statement by WARF Managing Director
Carl E. Gulbrandsen, “WARF’s stem cell policies have evolved over the years, always in
favor of increasing access and making it easier for scientists to move the technology
forward. These latest changes reflect an ongoing dialogue with researchers and
university administrators across the country.”213
Studies of industrial licensing practices in regard to patented research tools are not
generally available, but are needed to provide a more complete assessment of the current
licensing environment in regard to patents held by commercial entities and used as
research tools. In part, such studies may be impeded by commercial desires to keep
secret the terms of commercial licenses and the results of licensing negotiations.
The effects of these new patenting and licensing policies have yet to be evaluated. In
particular, it remains to be seen how these policies will interact with the changes to the
experimental use and regulatory exceptions and the social practices that have developed
in regard thereto. Nevertheless, these policies are likely to ameliorate to some extent
restrictions on access to patented technologies used in scientific research that may
develop. In turn, implementation of these policies and their effectiveness in assuring
access may be affected by broader changes to legal standards within the patent system.
VI.

Recent and Proposed Changes to the Patent System That May Affect Patents
For and Use of Research Tools.

Since the turn of the century, concerns have been expressed by government agencies,
non-profit institutions, bar associations, and academic commentators regarding the
current state of the U.S. patent system, resulting in varying suggestions for judicial and
legislative reform.214 These concerns have addressed, among other things: the
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administrative processes and legal standards for granting patents (resulting in patents that
arguably should not have been issued and that are subsequently protected by a statutory
presumption of validity interpreted to impose a heightened evidentiary burden of
proof215); and expansion of patent rights and remedies (resulting in routine grants of
injunctions that provide excessive negotiating leverage and excessive damage awards
compared to the inventive contribution of the patented invention to the infringing
product).216 These concerns thus have led to proposals for judicial or legislative reforms
of existing patent law doctrines.
Recent decisions of the Supreme Court, and (to a lesser extent) of the Federal Circuit and
the U.S. Patent and Trademark Office (PTO), have responded to these concerns and have
significantly changed the patent law landscape in the U.S.217 These decisions may affect
the patentability of inventions contemplated for use as research tools and have the
potential to significantly reduce concerns regarding access to patented technologies for
use in research. Congress also is considering comprehensive legislation to reform the
patent statute, and many provisions of the current draft legislation would have similar
effects.218 However, these legal changes also have the potential to induce unanticipated
and adverse changes to patent holders’ and scientific researchers’ behaviors regarding the
assertion of and attention to patent rights.
This section describes specific judicial changes and proposals for legislative reform that
the authors believe are most relevant to research tool patents and liability for research
uses of patented technologies. Some of these changes have raised the bar to granting
patents on research tools, and others have limited or may limit the remedies that are
available in regard to infringing research uses. These changes may help to reduce
concerns over the potential for research tool patents to create barriers to access.219
However, these changes are quite recent, and it will take some time to determine their full
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impact, as courts and the PTO apply the decisions to patents claiming genes and other
research tools. Additional future changes to patent law doctrines also may affect patent
holders’ and scientific researchers’ practices in unanticipated ways. It also bears noting
that there have been and will likely continue to be changes to patent claim scope and
application requirements (e.g., written description and enablement requirements and
literal and doctrine of equivalents infringement doctrines) that may affect the scope of
such patents and whether any particular research uses infringe issued patents.220
1.

The Utility Requirement of Section 101

In order to be patentable under Section 101, an invention must be “new and useful,” with
the latter term interpreted to require some identified, practical use.221 This doctrine,
referred to as the utility requirement, serves to limit the patenting of certain research
tools, particularly those involving genetic sequences and other biomolecules. In order to
satisfy the utility requirement, a patent application must show that an invention provides
some immediate practical benefit to the public that does not require further research to
identify or confirm.222 The requirement is not satisfied by a showing of utility only
discovered after the application was filed.223
In response to concerns that patents were being issued that claimed genetic sequences of
unknown function or of unknown practical significance – e.g., the controversial patent
applications for expressed sequence tags (ESTs), which essentially are fragments of
expressed genes, filed by the NIH in the early 1990s – the PTO in 2001 issued revised
Utility Examination Guidelines (Utility Guidelines).224 The Utility Guidelines required
patent applicants to articulate for their inventions a “specific and substantial utility that is
credible.”225
In 2005, in In re Fisher,226 the Federal Circuit essentially affirmed the Utility Guidelines.
The court held that claims directed to ESTs were unpatentable given that the functions of
the underlying genes were unknown, that the only asserted uses for the ESTs at that stage
were as research intermediates to isolate and experiment on the relevant genes, and that
the asserted uses were only possibilities that any EST could achieve but which for these
ESTs had not yet been used in the real world.227 Further, following the Utility
Guidelines, the court held that the status of an invention as a research tool is not
dispositive; rather, the question is whether the invention has “a specifically identified
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substantial utility … [rather than an] asserted utility [that] requires further research to
identify or reasonably confirm.”228
The utility standard articulated by the PTO and approved in Fisher should preclude
patents for many of the most criticized patents claiming genes, as well as for other
biomedical discoveries lacking an established use beyond that as a pure research tool. In
particular, this utility standard should bar patents on gene fragments or genetic sequences
of unknown function or significance.
2.

The Patentable Subject Matter Requirement of Section 101

The patentable subject matter doctrine, which limits the types of inventions that are
patentable, also may be used in the future to restrict patenting of certain genetic and
research tool inventions. The statutory language of Section 101 defines the scope of
inventions that are patentable in the U.S. as any new and useful “process, machine,
manufacture, or composition of matter.”229 While the Supreme Court has interpreted this
language broadly to potentially encompass any product or process that is “made by
man,”230 it has also stressed on numerous occasions that it does not extend to “laws of
nature, physical phenomena, and abstract ideas.”231 Since 1981, when the Supreme Court
last addressed patentable subject matter in an issued opinion, the Federal Circuit
dramatically altered the boundary lines to permit patenting of a wide range of new
technologies and practices.232 In turn, this change in law required the PTO to grant
patents for such inventions, including many new genetic and biomedical invention used
in research.233 However, the Federal Circuit as a whole will soon revisit its standards for
patentable subject matter, in the In re Bilski case that addresses a method for managing
commodity sales risks,234 and it is foreseeable that the Supreme Court will soon revisit
the standards for patentable subject matter.
In 2006, the Supreme Court in Laboratory Corporation of America Holdings, Inc. v.
Metabolite Laboratories, Inc. originally accepted and later dismissed without an opinion
a case that raised significant questions regarding patentable subject matter.235 The patent
claim broadly recited a method for detecting a vitamin deficiency, involving the two steps
of: (1) assaying a patient’s body fluid for an amino acid; and (2) mentally correlating the
knowledge of an elevated level of the amino acid to the existence of the vitamin
deficiency.236 Although the Court as a whole decided not to decide the case (likely
228
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because of a failure to plead Section 101 and because the issue had not been adequately
addressed below), three Justices would have decided the case and would have found the
patent invalid under the exclusion for laws of nature, natural phenomena, and abstract
ideas.237 These Justices voiced strong reservations with respect to patents broadly
claiming biological correlations, and an eagerness to rein in, or even reverse, a trend in
the lower courts towards an overly expansive definition of patentable subject matter.
Further, they suggested constitutional concerns with such patents, implying that Congress
lacks the power to authorize them.238 If the Court is presented with another case raising
patentable subject matter issues and in better condition for appellate review, the Court
might decide it in a manner consistent with the views of the dissenting Justices.
If the Federal Circuit or the Supreme Court do restrict patentable subject matter, their
holdings may significantly affect the patentability of some genetic and research tool
discoveries. Some genetic technology companies clearly recognized the potential for
such a result in the Laboratory Corporation case, filing amicus briefs and arguing that a
decision could substantially affect genetic inventions, especially those involving
“correlations.” For example, as amicus Perlegen (a personalized medicine company
patenting discoveries regarding genetic disease correlations) argued:
Virtually every patent claim concerning a diagnostic method is based,
explicitly or implicitly, by correlation between a disease or medical
condition.
Thus, the repercussions for biotechnology, particularly
diagnostics, if [the Court were to invalidate the claim at issue for
encompassing unpatentable subject matter] would be staggering.
Hundreds, if not thousands, of patents would at once be called into
question.239
Similarly, amicus Affymetrix analogized the claim at issue to controversial patents on a
breast cancer gene and to patents claiming SNPs, and urged the Court to invalidate the
claim in a manner that would bar the patenting of what it characterized as “natural
genetic phenomena.”240
Less than two months after the Supreme Court dismissed the Laboratory Corporation
case, a district court in an unreported order held in Claussen Immunotherapies, Inc. v.
Biogen IDEC, that various method claims were invalid for encompassing unpatentable
natural phenomena.241 Specifically, the claims recited methods for determining
vaccination protocols, based on comparing the incidence of immune disorders between
two or more groups of subjects immunized under different schedules. The court
237
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characterized the claims as indirect attempts to patent the idea of a correlation between
the vaccination schedules and chronic immune-mediated disorders. The case was
appealed (No. 2006-1634) and argued before the Federal Circuit on August 8, 2007.242
An affirmance may suggest invalidity of many such correlation claims, and may therefore
reduce some of the concerns that have been voiced with regard to biomedical research
tool patents.
3.

The Nonobviousness Requirement

Section 103 of the U.S. patent statute imposes a patentability requirement of nonobvious
invention (or inventive step), which also might restrict the patenting of many research
tool inventions. Specifically, Section 103 denies patentability “if the differences between
the subject matter sought to be patented and the prior art are such that the subject matter
as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains.”243 For many years,
the Federal Circuit and its predecessor court employed a restrictive approach to proving
obvious, requiring “a teaching, suggestion, or motivation to combine known elements” of
the claimed invention that were found in the prior art.244
However, the Supreme Court in KSR International Co. v. Teleflex, Inc. held that a more
flexible approach should be applied to determining obviousness. The Court criticized the
Federal Circuit’s approach to determining whether there was “an apparent reason to
combine” prior art elements of the claimed invention as “rigid,”245 and noted four specific
errors of the Federal Circuit’s approach in the case (which addressed a combination of an
electronic sensor with an adjustable automotive foot pedal assembly). These were: (1)
looking only to the problem that the patentee was trying to solve; (2) assuming the
persons having ordinary skill in the art will look only to prior art designed to solve the
same problem; (3) concluding that an invention cannot be proved obvious “merely by
showing that the combination of elements was ‘obvious to try,’” at least when there is a
design or market need and limited alternative; and (4) seeking to prevent hindsight bias
by adopting “[r]igid preventative rules that deny factfinders recourse to common
sense.”246
Based on the KSR International decision, the PTO has adopted examination guidelines247
that provide many potentially expansive rationales for the PTO (and by extension courts)
to find a claimed invention obvious. These include:
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(A) Combining prior art elements according to known methods to yield
predictable results; (B) Simple substitution of one known element for
another to obtain predictable results; (C) Use of known technique to
improve similar devices (methods, or products) in the same way; (D)
Applying a known technique to a known device (method, or product)
ready for improvement to yield predictable results; (E) ‘Obvious to try’—
choosing from a finite number of identified, predictable solutions, with a
reasonable expectation of success; (F) Known work in one field of
endeavor may prompt variations of it for use in either the same field or a
different one based on design incentives or other market forces if the
variations would have been predictable to one of ordinary skill in the art;
[and] (G) Some teaching, suggestion, or motivation in the prior art that
would have led one of ordinary skill to modify the prior art reference or to
combine prior art reference teachings to arrive at the claimed invention.248
These rationales may have a significant effect on the patenting of research tool
inventions, particularly given that a market motivation for creating such tools may exist
and that there may be limited alternatives, and given that the need for such tools may
make the solution obvious to try.
With specific relevance to gene patents and other biotechnology inventions that can be
used as research tools, the Federal Circuit’s 1995 decision in In re Deuel249 (relied on by
the Federal Circuit in its KSR International decision250) had been widely interpreted as
creating an extremely high bar for the PTO and challengers to prove that claimed
inventions are obvious.251 The Federal Circuit in Deuel had relied on earlier precedent
rejecting the “‘obvious to try’” approach to proving obviousness252 to reverse a PTO
determination of obviousness of claimed isolated and purified DNA and complementary
DNA sequences relating to human and bovine growth factors.253 The Federal Circuit had
found that the prior art references teaching a method of gene cloning and a partial amino
acid sequence of a protein were not sufficient to prove obviousness, as “the PTO has not
cited a reference teaching cDNA molecules, but instead has improperly rejected the
claims based on the alleged obviousness of a method of making the molecules.”254 A
dissenting opinion in In re Fisher (discussed above in regard to Section 101) later argued
that claims to isolated and purified genetic sequences (e.g.., the ESTs at issue in Fisher)
may not be sufficiently inventive to warrant patentability, but the Deuel precedent has
precluded the PTO from rejecting such claims as obvious under Section 103.255
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The effects over time of the KSR International have yet to be felt or adequately assessed.
However, since the KSR decision, the PTO issued a decision in Ex Parte Kubin256 that
further calls into question the viability of the Deuel precedent. In Kubin, the PTO cited
KSR and the obvious-to-try rationale in affirming a patent examiner’s rejection of a claim
reciting a genus of novel genetic sequences in light of prior art that was analogous to (but
more current than) the prior art at issue in Deuel.257 The decision is on appeal to the
Federal Circuit, No. 2008-1184, which should hear oral argument sometime in 2008.
Depending on how the Federal Circuit decides the case, a post-KSR/Kubin obviousness
test might preclude the patentability of many genetic inventions that were once
considered patentable. In any event, what is obvious to a person skilled in the relevant art
changes over time, as does the scope of the prior art, and the Deuel precedent may now
be obsolete as applied to modern genetic discoveries.
In summary, the standards for utility, patentable subject matter, and nonobviousness have
been changing in ways that may make it more difficult obtain patents for genetic and
other inventions that are likely to be used in scientific research. It is possible that such
changes may lead to alternative sources of funding to provide incentives for investment,
invention, and disclosure of such new technologies. Similarly, as discussed immediately
below, changes to patent remedies may also affect the desire to patent and alternatives for
funding research tools. If so, there may be corresponding changes to behaviors of the
remaining patent holders regarding licensing and assertion of their patents against
scientific researchers who use their technologies.
4.

Injunctive Relief Under Section 283

The recent Supreme Court decision in eBay, Inc. v. MercExchange, L.L.C.,258 and cases
following eBay that deny injunctive relief to patent holders,259 may help to alleviate
concerns that patents on research tools will be used to restrict scientific research.
Conversely, to the extent that denial of injunctive relief diminishes the commercial
exclusivity of patent holders and reduces their revenue or their ability to bargain for
higher licensing fees, eBay and its progeny may reduce incentives for the creation and
patenting of research tools. Further, the denial of injunctive relief (and the imposition of
prospective compensatory damages in the form of ongoing royalty payments260) may
have a similar effect to the granting of a compulsory license (which is discussed below),
on commercial terms determined by a judge through litigation. Because they directly
affect commercial returns to patent holders, these changes to the available remedies for
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patent infringement also have the potential to change existing practices and working
solutions.
Under Section 283 of the Patent Act, district courts “may grant injunctions in accordance
with the principles of equity.”261 Prior to eBay, Federal Circuit precedent essentially
mandated that, after finding patents to be valid and infringed, trial courts permanently
enjoin future infringements, at least absent some compelling public policy rationale for
denying an injunction, such as a public health emergency. 262 The Supreme Court in eBay
rejected this strong presumption in favor of granting injunctions in patent cases, holding
that nothing in the patent act suggested that patent law should depart from traditional
principles of equity law, and thus a patent holder can only obtain a permanent injunction
as a remedy for infringement if he or she can demonstrate: (1) that the patent holder
suffered an irreparable injury due to the infringement; (2) that remedies available at law,
such as monetary damages, are inadequate to compensate for that irreparable injury; (3)
that, considering the balance of hardships between the patent holder and the infringer, a
remedy in equity is warranted; and (4) that the public interest would not be disserved by a
permanent injunction.263 However, the Court also issued two concurring opinions of
seven of the Justices, which reflect very different views about when injunctions are likely
to be found appropriate after finding infringement of a valid patent.264
Thus, after the eBay decision, a trial court has substantially more discretion to deny an
injunction – a decision which can only be reversed under the highly deferential “abuse of
discretion” standard.265 Denial of injunctions is more likely to occur in cases where the
patented technology makes up a relatively small portion of the infringing product or
process, where the patent holder is not practicing the invention, money damages and
ongoing royalty payments are sufficient to compensate the patent holder, or an injunction
might unduly injure the infringer and/or adversely affect public interests.266 For example,
the Federal Circuit in Innogenetics N.V. v. Abbott Laboratories267 held that a trial court
abused its discretion in granting an injunction against an infringer of a gene patent, given
that the patent holder had requested and obtained a jury verdict that included or
contemplated an ongoing royalty for continued use, and thus the patent holder could not
be considered irreparably harmed by continued infringement.268 The court remanded for
261
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further assessment of the terms of the ongoing royalty for continued access to the
patented technology, which claimed methods of genotyping hepatitis C virus (which
depending on the end use could be considered a research tool patent).269
In contrast, an injunction is more likely to issue if the patent holder is producing and
selling the patented invention and if the infringer competes in the market for such sales.
In such cases, courts may consider price erosion, loss of goodwill, potential reductions in
workforce, and other factors.270 Such considerations are less likely to apply to research
uses of patented inventions than to sales of inventions intended for use as research tools.
The Federal Circuit has yet to develop a clear understanding of the “public interest”
consideration in granting or denying injunctive relief after the eBay case. For example, in
the context of affirming a trial court’s grant of a preliminary injunction, one panel of
Federal Circuit judges recently held that the public interest factor is neutral in regard to
the competing public interests in the benefits of lower prices (for printer and facsimile
machine toner cartridges) from free competition and in enforcing patent rights.271
Conversely, a different panel of Federal Circuit judges held that there was no abuse of
discretion in a trial court holding that the public interest in acquiring lower cost
pharmaceuticals (and potential deaths that would result if consumers did not purchase
them) was outweighed by the public’s interest in encouraging pharmaceutical research
and development by enforcing patent rights.272
It is possible that a court would refuse to grant an injunction where a patented invention
was used by an infringer as a research tool, particularly if the patent holder was engaged
in a pattern of licensing its invention or if the research at issue was particularly important.
As the 2004 NAS report suggested, injunctive relief “would rarely be an appropriate
remedy in a research infringement case, because from these research uses there would
rarely be ongoing commercial losses to the patent holder.”273 Further, as the Supreme
Court noted in eBay, the trial court had focused on the patent holder’s willingness to
license the technology and its failure to itself practice the invention.274 However, the
Court nevertheless cautioned that no broad, categorical rule could be adopted, and the for
certain patent holders such as universities a willingness to license might not weigh
against issuing the injunction.275
In summary, the four-part equitable test is highly sensitive to the facts of each case and to
the discretionary judgments of particular judges. This renders the potential for obtaining
injunctive relief in regard to research tool uses of patented inventions highly uncertain.
Nevertheless, it is clear that the potential to obtain an injunction has been reduced, and
consequently that the threat that scientific researchers will be prohibited from continuing
to conduct experiments (or forced to negotiate licenses prior to or after litigation at higher
rates, given the threat or grant of an injunction) is correspondingly reduced. Additional
269
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studies are needed to assess the extent to which these changes will affect incentives to
develop and patent research tools, as well as the ability of scientific researchers to acquire
and their willingness to use patented technologies as research tools.
5.

Potential Legislation Affecting Damages Remedies Under Section 284

The U.S. Congress is considering as part of comprehensive legislation to reform the U.S.
Patent Act a provision that would alter the existing rules governing calculation of royalty
damages for infringement of patent rights.276 The proposed change to the law would
respond to perceived excesses in jury damage awards that are based on calculating
royalty rates with regard to the entire value of the infringing product, even though the
patent holder’s invention may represent only a fraction of the patented and unpatented
technologies included in the infringing product.277 For example, the proposed changes in
the U.S. Senate would: (1) limit reliance on the “entire market value” rule for calculating
the royalty base to cases where the patent holder’s invention was the predominant basis
for the market demand for the infringing product; (2) permits royalties to be based on
similar, non-exclusive licenses if enough such licenses indicate that the royalty terms are
reasonable; (3) if neither (1) nor (2) apply, limiting the royalty base to the portion of the
economic value of the infringing invention attributable to the patented invention’s
contribution over the prior art (which for inventions consisting of novel combinations of
prior art elements may consist of the additional function or enhanced value of the
combination).278
Although it is difficult to predict whether such revisions will be enacted into law, they
would clearly tend to limit recoverable royalty damages in regard to technologies
incorporated into commercial products and to patents that are non-exclusively licensed.
Thus, such changes could affect the damages recoverable for competing sales of research
tool inventions (or products incorporating those inventions) for scientific research uses.
Similarly, such changes could affect royalties recoverable for scientific uses of research
tool inventions, as well as potential royalties for new products resulting from the research
and incorporating the research tool (which therefore infringe the rights of making and of
sale, as well as of use). Further, such changes could affect reach-through royalties that
might be recoverable for scientific research uses of patented inventions to develop
valuable information, products, or processes that do not infringe the patented invention.
As with injunctive relief, reducing the potential scope of damage awards could affect
incentives for investment in and invention and patenting of research tools, as well as
willingness to use patented technologies in scientific research.
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VII.

Alternatives to Experimental Use and Regulatory Approval Exceptions to
Infringement

The previous sections of this report have discussed the historic development of the
experimental use exception and regulatory approval exception, the effects of these legal
developments on the practices of seeking patents on research tools and of using patented
technologies for scientific research and commercial development, and responses taken by
the government, academic institutions, and industry to assure that patents do not restrict
access to the technologies or their use for scientific research and commercial
development. This section addresses existing and proposed legal and practical
alternatives to these exceptions, which can help to assure access and continued use of
patented technologies in scientific research and commercial development. These
alternatives include: (1) compulsory licensing and functional equivalents thereto; (2)
government licenses and march-in rights regarding federally funded inventions; (3)
reach-through licensing agreements; (4) patent pools; (5) antitrust remedies; and (6) offshoring of research activities. Additional legal development and studies are needed to
determine the extent to which such alternatives can be and will be used to assure access
to patented inventions for use in scientific research.
1.

Compulsory licensing

Compulsory licensing provisions were considered for possible incorporation into the
1952 revision of the U.S. patent laws – the most recent comprehensive revision to and
codification of U.S. Patent Act. However, these provisions were removed from draft
legislation before the final bill was introduced.279 Since then, “[c]ompulsory licensing of
patents often has been proposed, but it has never been enacted on a broad scale.”280 As
late as 2005, a bill was introduced in Congress that would have provided for compulsory
licensing of certain patented inventions relating to health care emergencies, but the bill
never became law.281 The patent reform bills currently being considered by Congress
include no compulsory licensing provisions.282 As noted in a 2004 report of the NAS on
the patent system, there is a prevalent hostility in industry and among patent holders
generally to any form of compulsory licensing.283
Nevertheless, U.S. law does provide some limited forms of compulsory licensing of
patented technologies. For example, the Clean Air Act provides for the compulsory
licensing of patents on pollution control devices to those parties who cannot use
substitutes to meet pollution control requirements imposed under the statute.284 The
existing compulsory licensing provisions, however, have little if any relevance to the use
of patented research tools, particularly those used in the context of biomedical research.
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Of greater relevance, use by the U.S. government of any and all patented inventions is
fully authorized by statute (and is consistent with the World Trade Organization’s
Agreement on Trade-Related Aspects of Intellectual Property Rights (the TRIPS
Agreement), subject to the payment of adequate remuneration but taking into
consideration any anti-competitive practices).285 Under 28 U.S.C. § 1498(a), a patent
holder’s sole legal remedy for an infringing manufacture, use or sale of a patented
invention by the U.S. government -- or by any person or entity working under the
“authorization and consent” of the U.S. government (i.e., a government contractor) -- is a
legal claim for “reasonable compensation.” This legal claim requires the patent holder to
file a lawsuit against the U.S. Government in the U.S. Court of Claims to prove
infringement (and where challenged to defend the validity of the patent). However,
unlike a normal patent infringement lawsuit, the patent holder cannot obtain injunctive
relief to prohibit continuing infringement by the government. (The patent holder may
seek to prohibit a third-party’s use by filing a lawsuit in a federal district court seeking an
injunction, and the third party must prove authorization under Section 1498 as an
affirmative defense.286) Like ongoing royalty damages, Section 1498 operates similarly
to a compulsory license, particularly as the U.S. government might invoke its
authorization on behalf of third-parties287
All of the research conducted by, and much of it for, the U.S. government falls under the
protection of Section 1498(a). (As discussed below, use by the government and its
contractors also may be authorized by a statutory license arising from the use of federal
funds in the development of the invention, and the existence of such a license and its
scope in regard to infringing activity may only be resolved in a suit seeking compensation
under Section 1498.288 Conversely, use by state governments is immunized from
compensatory liability by the 11th Amendment to the U.S. Constitution, but injunctive
relief may still be available.289). The provision is often explicitly invoked on behalf of
grantees or contractors to assure access to patented technologies.290 The authors are
unaware of any instance where Section 1498(a) has been explicitly invoked to induce
voluntary licensing of a patented research tool (although voluntary licensing of such tools
may routinely occur given recognition that use without permission of the patent holder
may be authorized by Section 1498(a)). However, the government has on occasion
explicitly threatened to invoke Section 1498(a) in order to compel a patent holder to
license its patent, in rare cases where the patent is perceived to cover the only viable
means to address a potential massive public health emergency. Notable recent examples
involved Roche’s Tamiflu and Bayer’s Ciprofloxacin, thought to be critical in responding
to fears of an avian flu pandemic or anthrax bioterrorism attack, respectively. 291 In both
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cases, the government was reportedly able to use the threat to gain significant
concessions from patent holders without actually authorizing third-party production
under Section 1498(a).292
Given that legislative enactment of a broad experimental use exception might not occur,
the 2004 NAS report on the patent system recommended that the federal government
consider assuming liability under the “authorization and consent” provision of 1498(a)
for the infringement of research tool patents by investigators whose work it supports
under contracts, grants, and cooperative agreements.293 However, the report noted that
authorization under Section 1498(a) has not often been extended to federal grantees in
this context, and has never been formally extended to the NIH (although reportedly the
DOE has exercised this option).294 One member of the NAS committee issuing the 2004
report recommended that the government consider providing authorization under Section
1498(a) for scientific research uses of patented inventions only in cases where access to
research tool technologies is not resolved in the marketplace by licensing on reasonable
terms, and predicted that in all likelihood the threat of its use would lead to a negotiated
solution.295 The report itself recommended that federal agencies include explicit
authorization and consent “as a reasonable step that addresses the need to maintain
research tool access.”296
Similarly, as noted above, an ongoing royalty damage award (which may be considered a
compulsory license297) can be achieved in instances where a court declines to enter an
injunction against a party found liable for infringing a research tool patent. As noted
above, eBay has significantly expanded the courts’ discretion to deny injunctions, and
courts may in the future do so for research uses of patented inventions. In Genomic Best
Practices the NRC recommended that “[c]ourts should continue to decline to enjoin
patent infringement in those extraordinary situations in which the restricted availability of
genomic or proteomic inventions threatens the public health or sound medical
practice.”298
Given that compulsory licensing, and its functional equivalents of governmental
authorization under Section 1498(a) and refusals to enjoin continued infringement, can
assure research uses of patented inventions, a number of academic commentators have
proposed that the U.S. institute some form of compulsory licensing (or codify an
experimental use exception either providing for compensation to patent holders or
specifically targeting certain types of research uses) so as to promote access to patented
research tools in certain situations. For example, Rebecca Eisenberg has proposed a
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compulsory licensing regime that would deny “patent holders an injunctive remedy to
prevent subsequent researchers from using their inventions to make further advances in
the same field,” but would allow the patent holder a reasonable royalty. 299
In contrast, Katherine Strandburg has proposed that the tool inventor be granted an initial
period of a few years of complete exclusivity, after which the technology would be
subject to compulsory licensing.300 This proposal is designed to provide adequate
compensation for the inventor while ensuring that the research tool is not withheld from
other researchers for the entire length of the patent term.301 Strandburg has predicted that
the compulsory license provision would rarely be invoked, but would incentivize the
patent holder to negotiate a voluntary license during the initial period of complete
exclusivity.302
Janice Mueller has proposed “a ‘liability rule’ model that permits the non-consensual
‘development use’ of research tools not readily available for licensing or purchase, while
providing an ex post royalty payment to the patent owner that would be correlated to the
commercial value of the new product developed from the non-consensual use. This
‘reach-through’ royalty approach provides the best approximation of the true worth of the
research tool to its user. It ensures a royalty award of sufficient amount to maintain
incentives for the development and patenting of new research tools, yet alleviates the
access restrictions and up-front costs currently associated with acquisition and use of
many proprietary research tools.” 303
Rochelle Dreyfus has proposed a plan pursuant to which a university or other nonprofit
research institution that wanted to use patented material and cannot obtain a license from
the patentee on reasonable terms could use the technology without permission if it were
willing to sign a waiver of potential patent rights. 304 The waiver would require the
institution to promptly publish the results of work conducted with the patented
technology and to refrain from patenting discoveries made in the course of that work.305
Richard Nelson has proposed a modification of the Dreyfus waiver plan, which would
allow the researchers to patent their work but would require them to agree to license on a
nonexclusive basis for reasonable royalties.306
Jordan Karp has proposed a “modified experimental use exception whereby an inventor is
paid a ‘reasonable royalty’ by those who experiment on her patented innovation. This
type of scheme treats experimental use as a type of limited compulsory licensing, . .
..Under this paradigm, the royalty payment required from the experimenter could be tied
to the commercial success of any innovation resulting from the experimental activity on
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the patented invention. An experimenter would only have to compensate the patentee
when the experimental activity actually resulted in a benefit to the experimenter (thus,
allowing “pure” scientific research to continue unhindered).” 307 This proposal would
effectively impose reach-through royalty licensing for research tool uses, which is a
controversial approach (as discussed below).
David Parker has suggested that a statutory research exemption could undermine the
value of patents covering basic research tools by rendering them essentially incapable of
infringement. 308 Thus, Parker has proposed that “[i]f an exception for ‘commercial’
research and development is warranted,” the approach should be “based upon the concept
of allowing the commercial use of a patented invention in research and development and
only making this commercial research activity subject to infringement once a decision
has been made to commercialize the fruits of that endeavor. Of course, if the activity
results in a product or process within the scope of the patented technology, the end
product or process itself would be actionable without regard to the underlying technology
used in its development. In short, only the research activities would receive the ‘limitedtime’ protection, not the end result of that research.”309
At a recent Congressional hearing relating to the patenting of human genes, Lawrence
Sung proposed that the U.S. establish a research use exception limited to basic,
noncommercial research.310 Under his proposal, academic researchers and institutions
would be exempt from infringement liability for noncommercial research activities, with
the caveat that the researchers and institutions must provide actual notice to the patent
holder of the open and notorious use of the patented technology for basic research uses,
and agree to dedicate the results of the research to the public.311
2.

Government Rights to Inventions Patented Under the Bayh-Dole Act

As summarized in a 1998 report by the NIH Working Group on Research Tools:
The Bayh-Dole Act [“Bayh-Dole”] provides the statutory basis and
framework for federal technology transfer activities, including the
patenting and licensing of federally funded inventions by recipient
organizations. The Act permits recipients of federal grants and contracts to
elect title to patentable "subject inventions" that arise with the use of
federal funds. If recipients elect title, the Act requires them to file patent
applications, seek commercialization opportunities, and report back to the
funding agency on efforts to obtain utilization of their inventions. The Act
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also retains for the funding agency certain residual rights in subject
invention.312
Bayh-Dole has led to dramatic changes in the economic structure of research and norms
of open science, as well as to increased patenting of basic research discoveries by
federally funded academic research institutions.313
Under Bayh-Dole, for all inventions made in the course of federally funded research the
federal government retains "a non-exclusive, nontransferable, irrevocable, paid-up license
to practice or have practiced for or on behalf of the United States any subject invention
throughout the world."314 However, the NIH Working Group noted that while “[t]his
license gives the NIH, and any other agency of the Federal government, the right to use
any patented research tool arising in the course of federally-sponsored research without
liability for patent infringement[, it] is not clear whether NIH's retained license [] allows
NIH to authorize use of subject inventions by other recipients of NIH grants. Some
agencies take the position that the activities of grantees are covered by the exemption, but
NIH has considered it an open question.”315
Bayh-Dole also provides that a federal agency engaged in research funding, such as NIH,
can “march-in” and grant licenses to patented inventions arising out of funded research
under certain specified circumstances, including when the agency determines that such
action is necessary because the grantee has “not taken, or is not expected to take within a
reasonable time, effective steps to achieve practical application of the subject invention in
such field of use,” or when such ”action is necessary to alleviate health or safety needs
which are not reasonably satisfied by the” grantee.316
The NIH Working Group suggested that NIH might exercise the march-in right “on a
case by case basis to improve access to particular research tools.” However, the Working
Group noted that “[i]n order to exercise march-in rights, the funding agency must comply
with a lengthy administrative process,” and that “[e]ach particular case can be expected to
be lengthy and uncertain.” The NIH Working Group also noted that, because of this
administrative burden the mechanism “does not lend itself to routine use.”
The NIH has never asserted its march-in rights in the nearly twenty eight (28) years since
the Act was enacted. It has denied at least three (3) formal requests to exercise the right
(none of which was brought with respect to a patented research tool), concluding that the
patented technologies were being made reasonably available under the patent.317 In
denying the requests, NIH noted that it was concerned that exercising its march-in rights
312
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would act as a disincentive for investment in the development of commercial products
based on inventions patented under Bayh-Dole. It has also stated that the march-in right
is not intended to be used to compel patent holders to make patented technology available
at lower prices, and that “manufacture, practice, and operation ….[by the patent holder
providing for] availability and use by the public” is sufficient to meet the standard..318
Absent a sharp departure from past practice or a legislative change, it seems unlikely that
the NIH or other federal agencies will exercise their march-in rights with respect to a
research tool patent absent some showing that the restrictive practices of the patent
holders are precluding all access to the technology or substantially impairing the “health
or safety needs” of the U.S. public. This would likely be a difficult showing to make.
However, a witness at a recent Congressional hearing on gene patents strongly urged
Congress to consider legislation that would encourage more active use of the march-in
provision to promote accessibility to genetic diagnostic testing services, and if Congress
acts on this proposal it could perhaps open the door to the use of march-in rights more
broadly with respect to patented research tools.
3.

Reach Through Licensing Agreements

Under a reach-through licensing agreements (RTLA), the licensor receives a share of the
profits generated by the ultimate commercial product, if and only if the research tool is
used in the development of such a product.319 However, RTLAs are controversial
because they raise potential antitrust and patent misuse issues, given that the patent
holder may require as a condition of use of the patented invention that the licensee
provide compensation (at least in part) for uses or sales of unpatented aspects of the
products developed with the patented invention.320 The legal resolution may depend in
part on the market power of the patent holder and the specific form of the licensing offer
in conditioning access to the patented technology.321 According to the 2003 FTC report
on the patent system, some representatives of the biotechnology industry reported that
RTLAs have been successfully employed to provide commercial researcher with access
to patented research tools.322 These representatives expressed the view that RTLAs can
promote access to a wide range of research tools at low up-front cost, and facilitate risksharing between licensor and licensee. However, other panelists interviewed for the FTC
report argued that RTLAs promote anticommons problems, and might violate antitrust
318
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and patent misuse laws.323
4.

Patent Pools

Patent pools involve "patents [from multiple patentees being] licensed in a package,
either by one of the patent holders or by a new entity established for this purpose, usually
to anyone willing to pay the associated royalties."324 The Biotechnology Industry
Organization (BIO), a leading trade association representing biotechnology companies,
has stated that voluntary patent pools are "one of the most important potential solutions to
concerns regarding overlapping patents."325 Similarly, the PTO has released a report
entitled "Patent Pools: A Solution to the Problem of Access and Biotechnology Patents?,”
which discusses the use of patent pools as a means of fostering access to patented
research tools.326 The 2003 FTC report on the patent system notes that the "centralized
management that the patent pools entails may help in avoiding the royalty
stacking/complements problem that economists have suggested may develop when
multiple patents are needed for follow-on activities, and each patentee independently
determines its own royalty rates.327
Nevertheless, some have questioned whether high transaction costs might substantially
limit the ability to form and use of patent pools in the context of genetic inventions.328 It
has been noted that these technologies are fundamentally different from the electronics
sector, in which patent pools are used more frequently because of the importance of
standards and interoperability.329 Further, the greater unpredictability of biotechnological
inventions that may result in wider differences in valuation of patented technologies, and
the potentially greater reliance of biotechnology companies on maximizing licensing
revenues may reduce incentives for particular patent holders to join or to agree to
standard licensing terms of patent pools.330
Nevertheless, various proposals have been put forward for creating specific research tool
patent pools. For example, Affymetrix, a leading DNA microarray company, has been an
outspoken advocate for the creation of gene patent pools.331 A group of European
scholars has published a series of articles discussing the potential use of patent pools to

323

Id.
Carl Schapiro, supra note 109, at 119–150.
325
FTC Report, supra note 55, Chapter 3 at 27.
326
Jeanne Clark, Joe Piccolo, Brian Stanton, Karin Tyson, with assistance from Mary Critharis, Stephen
Kunin, Patent Pools: A Solution to the Problem of Access in Biotechnology Patents? UNITED STATES
PATENT AND TRADEMARK OFFICE, available at
http://www.uspto.gov/web/offices/pac/dapp/opla/patentpool.pdf.
327
See FTC Report, supra note 55, Chapter 3 at 42.
328
See FTC Report, supra note 55, Chapter 3 at 28.
329
Id.
330
Cf. Ted J. Ebersole, Marvin C. Guthrie & Jorge A. Goldstein, Patent Pools as a Solution to the
Licensing Problems of Diagnostic Genetics, 17 Int. Prop. & Tech. L.J. 1, 5 (2005) (discussing differences
among the genomics industry that make it difficult to identify “essential patents”).
331
Barbara Caulfield, Intellectual Property and Diagnostics,
http://www.law.asu.edu/files/Centers_and_Programs/LST/Conferences_&_Events/caulfield.pdf
324

47

facilitate access to genetic technologies for use in diagnostic testing.332 Merrill Goozner
of the Center for Science in the Public Interest has proposed a patent pool for the
California Institute of Regenerative Medicine and other funders of stem cell research.333
Similar approaches could prove useful for biomedical research tools. However, to date
patent pooling has not played a significant role in the biotechnology sector. The best
known example of a biotechnology patent pool is probably the collection of patent rights
cobbled together to provide freedom of operation to produce “Golden Rice” (a
genetically engineered rice that produces β-carotene, the precursor to vitamin A, which
give the rice grains a yellow hue).334 Golden Rice is not considered a commercially
relevant crop, and licenses under the pool were granted free of charge, essentially for
humanitarian reasons.335 There has also been an attempt to create a pool of patents
relating to SARS research, but so far there appears to have been no report that this
attempt has been consummated.336
5.

Antitrust approaches

Some commentators, including Rochelle Dreyfus, have argued that competition law
should be invoked in certain circumstances to compel patent holders to make patented
research tools available, particularly where the patent holder is effectively blocking
downstream research on a biologic target of significant clinical importance, e.g., the
BRCA breast cancer genes.337 There is a long history in the United States of judicially
imposed compulsory licenses to remedy antitrust violations or concerns, where patent
holders exercise or seek to acquire monopoly market power or engage in other prohibited
practices, as well as compulsory licenses imposed or agreed to in regard to administrative
reviews (in the context of merger and acquisition reviews by the Federal Trade
Commission, the U.S. agency that formulates and enforces much of the U.S. antitrust law
and policy).338
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The FTC (along with the U.S. Department of Justice (DOJ)) recently indicated their
views that although unilateral refusals to license were permissible, conditional refusals
will be reviewed under a “rule of reason” analysis.339 Nevertheless, the FTC and DOJ
have shown some willingness in merger context to require licensing of patented research
tool technology in cases where the merger has the potential to decrease the number of
firms researching in a particular area.340 For example, when the large biotechnology
companies Amgen and Immunex merged, the FTC required them to agree to license out
some of their patented research tools relating to the development of drugs targeting
interleukin-1.341
However, U.S. courts have shown little if any inclination to apply the antitrust laws to
compel access to research tools. For example, in Digene Corporation v. Third Wave
Technologies Inc.,342 a district court recently rejected allegations that a patent
infringement plaintiff violated the Sherman Act343 by monopolizing the market for
human papilloma virus (HPV) testing.344
Federal Circuit and Supreme Court precedents effectively preclude using antitrust and
misuse law to address unilateral refusals to license, as well as conditional refusals to
license so long as the conditions are within the scope of patent rights. This is true even
when the patent holder is not actively exploiting the technology, or is even suppressing it.
For example, in Rite-Hite Corp. v. Kelley Co.,345 an en banc panel of the Federal Circuit
held that "[t]here is no requirement in this country that a patentee make, use or sell its
patented invention.”346 The Rite-Hite Court did suggest, however, the court might in
some circumstances refuse to enjoin patent infringement in cases of non-use, in effect
creating a compulsory license: “if a patentee's failure to practice in the invention
frustrates an important public need for the invention, a court need not in joining
infringement."347 Subsequent to eBay, courts have more discretion to act upon this
suggestion.
As the Federal Circuit held in Monsanto Co. v. McFarling,348 its earlier decision in
Mallinkrodt, Inc. v. Medipart, Inc.,349 established that in “the cases in which the
339
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[conditional licensing] restriction is reasonably within the patent grant, the patent misuse
defense can never succeed,” because such conditions cannot extend the patent right
beyond the patent’s scope.350 Similarly, as the court noted in Virginia Panel Corp. v.
Mac Panel Co.,351 attempted monopolization claims under Section 2 of the Sherman Act
require proof of an intent to monopolize, market power, and antitrust-relevant damages
related to the conduct, and conduct that does not constitute patent misuse cannot
constitute an antitrust violation.352 However, the continuing validity of Mallinkrodt and
its progeny was recently called into question during an oral argument in Quanta
Computer Inc. v. LG Electronics, Inc.,353 in which the Supreme Court will decide the
scope of the patent exhaustion doctrine (and possibly whether conditional licensing can
override such exhaustion or constitutes patent misuse).354 Finally, the Supreme Court
recently held in Verizon Communications Inc. v. Law Offices of Curtis V. Trinko, LLP355
that the right to refuse to deal is not unqualified, but that it has “been very cautious in
recognizing [abuse of dominant position, essential facilities, or other] exceptions, because
of the uncertain virtue of forced sharing and the difficulty of identifying and remedying
anticompetitive conduct by a single firm.”356 This is in contrast with the European
Union, where doctrines such as essential facilities and abuse of dominant position tend to
hold greater sway.357
Absent a substantial shift in U.S. policy, it seems unlikely that antitrust law will play a
significant role in compelling research tool patent holders to expand access to the
patented technology. To the contrary, some have expressed the concern that antitrust laws
could restrict the availability of certain private ordering approaches to deal with the effect
of research tool patents, such as patent pools or licensing arrangements.358
6.

Off-shoring Research

One commentator has argued that “current U.S. jurisprudence is forcing U.S. drug
companies to outsource their early stage drug research” to other countries.359 Indeed,
U.S. patent law would allow many research tool patents to be avoided by off-shoring
certain uses of research tools to other countries where the tool is not patented, where
patent enforcement is more difficult, or where use of the research tool would be more
likely to fall under an experimental or research use exception. In general, U.S. patent law
only reaches activities performed within the U.S., and the Supreme Court recently
expressed its view that U.S. patent law should generally be interpreted in a manner that
minimizes the impact of U.S. law on extra-territorial activities. 360 However, U.S. patent
350
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law does include certain exceptions to this general principle, some of which could be
relevant with respect to the susceptibility of U.S. patents to avoidance by off-shoring of
research activities.
For example, Section 271(g) of the Patent Act361 provides that, under certain
circumstances, a party can be held liable for infringement based on the importation into
the U.S., or use or sale in the U.S., of a product produced outside the country by a process
covered by a U.S. patent. Thus, in some cases the extraterritorial use of patented research
tool process could result in liability for infringement under Section 271(g) if a physical
product of the process is imported into the U.S. An example might be a cell line created
outside the U.S. by a process patented in the U.S. However, a 2003 decision by the
Federal Circuit makes clear that Section 271(g) only applies to physical products, and
does not apply to information generated by a patented process.362 Thus, a U.S. company
should be free to off-shore certain research activities to avoid a U.S. patent, and then
bring the resulting data and insights back into the U.S. for subsequent drug development
activities.
Conversely, a U.S. firm might be liable for patent infringement under Section 271(f)363
for exporting a component of a patented research tool that is subsequently incorporated
into the patented research tool extraterritorially. For example, export of a non-infringing
DNA vector which is subsequently used to create a cell line that would infringe a U.S.
patent might, under certain circumstances as limited by the language of the statute, be the
basis for a finding of infringement under Section 271(f). However, a recent Supreme
Court decision, Microsoft v. AT&T, indicates that the export of information, or software,
which is later incorporated extraterritorially into a research tool covered by a U.S. patent
will not infringe under Section 271(f), which requires at least the export of tangible
embodiments of the information that are capable of being used in a claimed process or
product.364 In Microsoft, the Supreme Court held that Section 271(f) was not applicable
where computer software was first sent from the United States to a foreign computer
manufacturer on a master disk, or by electronic transmission, and then copied by the
foreign recipient for installation on computers made and sold abroad, since the copies, as
“components” installed on the foreign made computers, were not supplied from the
United States.365
In summary, to the extent that the failure to provide a broad experimental use or
regulatory approval exception provides incentives for off-shoring of research using
patented technologies, current law does not meaningfully restrict the ability to develop
and import into the U.S. new products or processes that do not themselves infringe the
claims of the patent. There is no current consensus on whether broader exceptions are
desirable to prevent such off-shoring of research.
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VIII. Conclusions
The law regarding the experimental use and regulatory approval exceptions to patent
infringement has changed over time. In recent years, the scope of the experimental use
exception has been narrowly construed by the Federal Circuit, in ways that largely
preclude is application to patented research tools used in academic or commercial
scientific research. In contrast, the Supreme Court and the Federal Circuit have
construed the regulatory approval exception broadly, and district courts have determined
that the exception applies to at least some research tools and may soon determine that it
applies to sales for research tool uses.
These legal developments have led to varied practical responses by academic and
commercial scientists. Although the effects of the developments on access to patented
technologies and on scientific research and development are uncertain, large-scale
adverse effects have to date been avoided by adoption of working solutions to restrictions
on access. These solutions include perceived widespread infringing activity and
consequent forbearance from assertion of patents by patent holders. Nevertheless, the
discontinuity between the law on the books and the law in practice continues to pose
concerns that more serious problems of access may develop.
Further, the stability of the existing working solutions is uncertain, particularly in light of
significant changes that are occurring to various patent law doctrines and to
governmental, academic, and industrial licensing practices. The sensitivity of existing
practices to these changes also is uncertain. Consequently, it is difficult to predict
whether these changes, and possible consequential or extrinsic changes to patenting
behaviors, funding for innovation, and patent holders’ licensing behaviors, will alleviate
or further exacerbate access problems regarding research uses of patented inventions.
What is certain is that the issues of the scope of experimental use and regulatory approval
exceptions, their application to research tools, practical responses and the social
consequences of the rules and practices, and alternative legal and practical means for
assuring access to patented inventions for research uses will remain a focus of concern
and will continue to warrant careful scrutiny and empirical and theoretical analysis.
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