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ABSTRACT

This Comment focuses on the current trend of the Federal Circuit to
heighten both the enablement and written description requirements for
biotechnological inventions under 35 U.S.C. § 112. It explores the his-
tory of the enablement requirement through a series of opinions by the
Federal Circuit and the evolution of this requirement in case law. The
Federal Circuit has interpreted the enablement requirement such that it is
not satisfied if undue experimentation is required to practice the claimed
invention. Likewise, the use of a heightened written description require-
ment by the Federal Circuit requiring the use of exact nucleotide se-
quences, allows definition and limitation of the scope of claimed genetic
inventions. An analysis of the Revised Interim Guidelines on the written
description requirement recently issued by the PTO is also made, con-
cluding that the Interim Guidelines are not entirely consitent with the
trend set forth by the Federal Circuit. The Comment suggests that al-
though the Federal Circuit has been repeatedly criticized for the stan-
dards it has set in the area of biotechnology, to date the court's analysis
has been reasoned and has solved many problems involving the potential
for overly broad patents in this complex field. It argues that this approach
is workable and concludes that the power of biotechnology to benefit
humankind will withstand the disadvantages that it suffers under the cur-
rent patent system.
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I. INTRODUCTION

As the twentieth century draws to a close, the field of biotechnology
has exploded with the completion of the human genome project, the suc-
cess of animal cloning, and the development of human embryonic stem
cells. These recent advances promise to further improve our standard of
living by benefiting medicine, agriculture, and industry. While the aca-
demic and industrial research institutions in the United States are world-
wide leaders in the development of biotechnology, inventions generated
by these entities must be adequately protected to ensure continued innova-
tion. However, this desire to encourage innovation must be balanced with
a recognition that biological materials have properties that pose unique
challenges to the U.S. patent law system. The Federal Circuit and the Pat-
ent and Trademark Office ("PTO") face the difficult task of balancing the
interests of inventors and scientists to create an environment that encour-
ages innovation by adequately protecting inventions without granting
overly broad patent rights.

The policy behind the U.S. patent law system is to promote the pro-
gress of science and technology by offering limited monopolies to inven-
tors for their inventions. 1 Today this goal is embodied in the Patent Act of
1952, 2 which attempts to promote innovation while avoiding "monopolies
which stifle competition without any concomitant advance in the 'Progress

1. U.S. CONST. art. I, § 8, cl. 8.
2. Patent Act of 1952, 35 U.S.C. §§ 1-376 (1994 & Supp. 11 1996).
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ENABLEMENT AND WRITTEN DESCRIPTION

of Science and useful Arts.' 3 Society grants an inventor a limited patent
monopoly for twenty years from the date a patent application is filed.4 A
patent allows the inventor to exclude all others from making, using, or
selling the invention. 5 In return, the public receives a full disclosure of a
new and useful invention that enters the public domain after the patent
term expires.

Inventors will obtain a patent from the PTO if their invention is use-
ful, 6 novel, 7 nonobvious, 8 and sufficiently described and enabled in the
patent application. 9 While all of these patentability requirements have
evolved unique characteristics in the area of biotechnology,' ° perhaps the
most dramatic development has occurred under 35 U.S.C. § 112, first
paragraph.

This Comment focuses on the current trend of the Federal Circuit to
heighten both the enablement and written description requirements for
biotechnological inventions under 35 U.S.C. § 112.11 In addition, this
Comment examines how the PTO has responded to this trend. While the
Federal Circuit has dealt extensively with biotechnological issues for pat-
enting DNA sequences, these unique issues are quietly emerging in other
important areas of biotechnology as the number of pioneering patent ap-
plications increases. The court's response to biotechnology patents has
also made it clear that many of the issued biotechnology patents will not
withstand the current scrutiny of the Federal Circuit. Therefore, proper
understanding of the evolution and consequences of the enablement and

3. Bonito Boats, Inc. v. Thunder Craft Boats, Inc., 489 U.S. 141, 146 (1989) (quot-
ing U.S. CONST. art. I, § 8, cl. 8).

4. In 1994, Congress passed the Uruguay Round Agreements Act, Pub. L. No. 103-
465, 108 Stat. 4809 (Dec. 8, 1994), which amended 35 U.S.C. § 154 to provide for a pat-
ent term of twenty years from the filing date of the patent application, rather than seven-
teen years from the date the patent issued. This amendment helped to address the problem
of so-called "submarine patents" (the use of continuation applications to claim previously
disclosed but unclaimed features of an invention many years after the patent application
was originally filed).

5. 35 U.S.C. § 271 (1994 & Supp. 11 1996). The patent system in the United States
also rewards the "first to invent," unlike most foreign countries, which reward the "first
to file."

6. 35 U.S.C. § 101 (1994).
7. 35 U.S.C. § 102 (1994).
8. 35 U.S.C. § 103 (1994 & Supp. 111996).
9. 35 U.S.C. § 112(1) (1994).

10. A discussion of these other patentability requirements is beyond the scope of
this Comment.

11. 35 U.S.C. § 112(1) (1994).
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written description requirements are necessary to best protect biotechnol-
ogy inventions.

Part II of this Comment is a general introduction to the fundamental
properties and general interactions of the biological materials that form the
foundation of biotechnology. Part III explores the remarkable history of
the enablement requirement through a series of opinions issued by the
Federal Circuit, as well as the adaptability of this requirement to the ever-
increasing sophistication of biotechnology. Part IV introduces the written
description requirement, examines its evolution in the case law of the Fed-
eral Circuit, and analyzes the Revised Interim Guidelines on the written
description requirement recently issued by the PTO.

This Comment argues that although the Federal Circuit has been re-
peatedly criticized for the standards it has set in the area of biotechnology,
to date the court has appropriately analyzed and solved many of the prob-
lems it has encountered in this complex field. The approach taken by the
Federal Circuit toward biotechnological inventions is workable, and the
power of biotechnology to benefit humankind will withstand the disadvan-
tages it suffers under the current patent law system. This Comment also
concludes that the Interim Guidelines issued by the PTO are not entirely
consistent with the trend set by the Federal Circuit's opinions.

II. GENERAL OVERVIEW OF BIOLOGICAL MATERIALS

Biotechnology involves the use of cellular processes and biological
materials to generate therapeutically valuable products. Specifically, the
principles of "cell and tissue culture, cell fusion, molecular biology, and
... recombinant deoxyribonucleic acid ("DNA") technology [are used] to
generate unique organisms with new traits or organisms that have the po-
tential to produce specific products." 12 There are three fundamental bio-
logical materials: deoxyribonucleic acid, ribonucleic acid ("RNA"), and
proteins. A working understanding of these biological materials and how
they interact is necessary to understand many of the concepts the Federal
Circuit must address when examining the validity of biotechnology pat-
ents. 13

12. 2 MCGRAw-HILL ENCYCLOPEDIA OF SCIENCE AND TECHNOLOGY 648 (7th ed.
1992); see also JAMES D. WATSON ET AL., RECOMBINANT DNA 453 (2d ed. 1992).

13. See generally JAMES D. WATSON ET AL., MOLECULAR BIOLOGY OF THE GENE
(4th ed. 1987); In re O'Farrell, 853 F.2d 894 (Fed. Cir. 1988).
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Scientists define a "gene" as a functional unit composed of DNA that
controls the transmission of one or more traits through inheritance.' 4 A
gene is composed of two complementary strands of DNA in a double helix
structure. 15 These two strands are composed of four building blocks called
nucleotides or bases (abbreviated A, G, C, and T).16 DNA strands are
complementary because A always pairs with T, and G always pairs with
C. This complementary structure plays a key role in the replication of
DNA and the transmission of genetic information to future generations.
The identity of a gene is defined by its DNA sequence (the particular order
of the nucleotides), much like the structure and meaning of a sentence is
defined by the order of its words. 17

In a process called transcription, the DNA of a gene is transcribed into
a carrier material called messenger RNA ("mRNA"). mRNA is composed
of slightly modified nucleotides that allow a cell to distinguish between
mRNA and DNA." mRNA is essentially a copy of the DNA sequence en-
coding a gene, with all unnecessary information for constructing the pro-
tein encoded by the gene snipped out. 19 Scientists can generate stable cop-
ies of mRNA using the original DNA nucleotides (A, G, C, and T). These
condensed copies of genes, called complementary DNA ("cDNA"), have
been crucial in the development of recombinant DNA technology.

After mRNAs are transcribed in the nucleus they are directed out of
the nucleus into the cytoplasm, where most are used as templates for con-

14. While estimates vary, there are approximately 100,000 genes in the human ge-
nome.

15. James Watson and Francis Crick first proposed a "double helix" structure for
DNA in 1953. See James D. Watson & Francis H.C. Crick, Molecular Structure of Nu-
cleic Acids, 171 NATURE 737 (1953).

16. The four nucleotides are adenine (A), guanine (G), cytosine (C), and thymine
(T).

17. See WATSON ET AL., supra note 13, at 78.
18. Each nucleotide of DNA contains a 5-carbon sugar, which is called deoxyribose.

In RNA the sugar component has a slightly different chemical structure, called ribose,
and a structurally similar base called uracil (U) is substituted for the corresponding nu-
cleotide thymine (T) found in DNA. These differences allow a cell to distinguish between
transient mRNA transcripts and the cell's invaluable DNA genome.

19. This process is known as splicing. After transcription, mRNA is generated by
directly joining the regions of the RNA transcript that code for a protein, called exons.
The spaces in between the exons that do not encode information for the protein, called
introns, are removed. Thus, mRNA is essentially a copy of the gene without any excess
information (i.e., the introns).
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structing proteins in a process called translation. The sequence of a pro-
tein is determined by the linear sequence of the translated mRNA. An
mRNA transcript is read in sequential units composed of three nucleo-

21tides, called codons, with each codon encoding a specific amino acid.
Therefore, the order of the codons in the mRNA transcript directly deter-
mines the content and order of the amino acids in the protein. 22 This story
is complicated by the fact that a single amino acid may be encoded by
multiple codons. Since the four nucleotides of DNA can form sixty-four
possible codon triplets, 23 and there are only twenty amino acids, there is
redundancy or degeneracy in the genetic code. The primary implication of
this fact for patent law is that knowing the amino acid sequence of a par-
ticular protein does not enable a person of ordinary skill in the art to de-
termine the exact sequence of the gene that encodes the protein.2' How-
ever, the opposite is not true; knowing the DNA sequence of a gene does
enable a person to determine the exact sequence of the encoded protein.

Recombinant DNA technology creates new and useful DNA sequences
by joining pieces of DNA with different functions in novel ways. DNA
sequences from any two organisms, from bacteria and viruses to yeast and
humans, can be combined.f5 cDNA sequences are extremely useful in re-
combinant DNA technology because they contain the genetic information

20. Proteins include enzymes, hormones, and structural materials of the cell, and
regulate physiological functions. The identity of a cell depends on the genes it expresses,
which in turn encode proteins that cause the cell to function in a particular manner.

21. For example, the codon CCG instructs the cell to insert the amino acid proline
into a protein sequence, while the codon AGC instructs the translation machinery to in-
sert the amino acid serine.

22. Once again, this concept can be illustrated as words making up a sentence. If
three nucleotides make up a codon, the codon can be thought of as a word, such as "see,"
"dog," and "run." Each of these codons in turn directs the machinery of the cell to get
individual amino acids (for example, His, Trp, and Met, respectively). If the order of the
codons in the mRNA transcript is "see.dog.run," the resulting protein would be three
amino acids in length in the order of "His.Trp.Met." Likewise, if the mRNA transcript
reads "dog.run-see," the resulting protein would be "Trp.Met.His."

23. Since only four nucleotides are available for each of the three nucleotides in a
codon, 4x4x4 = 64 possible codons.

24. For example, both of the amino acids Leucine (Leu) and Serine (Ser) are en-
coded by six different codons. Therefore, thirty-six possible DNA sequences can encode
the protein "Leu.Ser." Since proteins can be hundreds of amino acids in length, the num-
ber of DNA sequences that can encode a single protein may be astronomical. See also
Kenneth G. Chahine, Enabling DNA and Protein Composition Claims: Why Claiming
Biological Equivalents Encourages Innovation, 25 AM. INTELL. PROP. L. ASS'N Q. J.
333, 354-56 (1997).

25. Endonucleases and ligases are bacterial enzymes that allow scientists to respec-
tively cut and paste specific DNA sequences together.
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of a gene in a relatively small and compact unit. A unique protein encoded
by a recombinant DNA sequence and expressed in a host cell or organism
allows scientists to learn about the functions of different regions of genes.
In addition, this technology enables the generation of large quantities of
proteins such as insulin or human growth hormone, which can be used for
therapeutic treatments. 26 Thus, recombinant DNA technology allows sci-
entists to produce large quantities of proteins in various biological hosts,
generate new and useful organisms, and treat genetic diseases through
gene therapy. Recombinant DNA technology has the potential to generate
limitless benefits for humankind.

IlI. THE EVOLUTION OF THE ENABLEMENT
REQUIREMENT IN BIOTECHNOLOGY

A. Enablement and 35 U.S.C. § 112, First Paragraph

35 U.S.C. § 112, first paragraph, sets forth the statutory basis of the
enablement requirement for patentability:

The specification shall contain a written description of the inven-
tion, and of the manner and process of making and using it, in
such full, clear, concise, and exact terms as to enable any person
skilled in the art to which it pertains, or with which it is most

27
nearly connected, to make and use the same...

The crucial language of § 112 mandates that the specification of a pat-
ent teach a person skilled in the art how to make and use the full scope of
the invention without "undue experimentation." 28 While some experimen-
tation may be necessary to make and use the disclosed invention, deter-
mining whether that experimentation is undue "requires the application of
a standard of reasonableness, having due regard for the nature of the in-
vention and the state of the art."29 In addition, the claims of the patent ap-
plication must be enabled by the specification at the time the application

26. See John Richards, International Aspects of Patent Protection for Biotechnol-

ogy, 4 FORDHAM INTELL. PROP. MEDIA & ENT. L.J. 433,436 (1993).
27. 35 U.S.C. § 112(1) (1994).
28. Genetech, Inc. v. Novo Nordisk A/S, 108 F.3d 1361, 1365 (Fed. Cir. 1997)

(quoting In re Wright, 999 F.2d 1557, 1561 (Fed. Cir. 1993)).
29. In re Wands, 858 F.2d 731, 737 (Fed. Cir. 1988) (citing Ansul Co. v. Uniroyal,

Inc., 448 F.2d 872, 878-79 (2d Cir. 1971)).
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was first filed.30 The issue of enablement is ultimately a matter of law for
the courts.31

The vague definition of "undue experimentation" led the Federal Cir-
cuit in In re Wands to set forth a number of factors that courts might con-
sider when determining whether a disclosure requires undue experimenta-
tion.32 While the court later clarified that a review of all the factors is not
mandatory when determining whether a disclosure is enabling 33 and then
abandoned their use for a number of years, the court recently returned to
utilizing these factors. 34 One Wands factor, the predictability of the art at
issue, is particularly important for determining the scope of enablement.35

The mechanical and electrical arts are considered to be predictable be-
cause "a single embodiment [of the invention] provides broad enablement
in the sense that, once imagined, other embodiments can be made without
difficulty and their performance characteristics predicted by resort to
known scientific laws." 36 In contrast, the chemical and biotechnological
arts are considered unpredictable because scientists are not yet able to pre-
dict how simple chemical changes will affect chemical reactions or
physiological activities. 37 Consequently, the scope of enablement in the
chemical and biotechnological arts varies inversely with the level of un-
predictability in the art.38

B. The Development of the Enablement Requirement in Federal
Circuit Case Law

1. DNA Sequences and Analogs

The story of the evolution of the enablement requirement in biotech-
nology begins with the Federal Circuit's decision in Amgen, Inc. v. Chugai

30. See Hybritech, Inc. v. Monoclonal Antibodies, Inc., 802 F.2d 1367, 1384 (Fed.
Cir. 1986).

31. See Johns Hopkins Univ. v. CellPro, Inc., 152 F.3d 1342, 1354 (Fed. Cir. 1998)
(citing In re Wands, 858 F.2d 731, 735, 736-37 (Fed. Cir. 1988)).

32. See In re Wands, 858 F.2d at 737 (The factors are: "(1) the quantity of experi-
mentation necessary, (2) the amount of direction or guidance presented, (3) the presence
or absence of working examples, (4) the nature of the invention, (5) the state of the prior
art, (6) the relative skill of those in the art, (7) the predictability or unpredictability of the
art, and (8) the breadth of the claims.").

33. See Amgen, Inc. v. Chugai Pharm. Co., 927 F.2d 1200, 1213 (Fed. Cir. 1991).
34. See discussion infra, Part III.C.
35. See In re Fisher, 427 F.2d 833, 839 (C.C.P.A. 1970).
36. Id.
37. See id.
38. See id.
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Pharmaceutical, Co.39 The patents at issue in Amgen involved technology
relating to the production of human erythropoietin ("EPO"),40 a protein
used to stimulate therapeutically the production of red blood cells for
treatment of anemia and other blood disorders.4 1 Amgen owned a patent to

42the DNA sequence of human EPO, while Genetics Institute, Inc. ("GI"),
a codefendant, held a product patent for EPO compositions. 43 Amgen sued
GI and Chugai for patent infringement, and the defendants counterclaimed
that Amgen's patent was invalid.44 The Federal Circuit affirmed the dis-
trict court's finding that Amgen's patent was invalid for lack of enable-
ment.

Amgen's patent claimed all possible DNA sequences for functional
substitutes or "analogs" of the natural human EPO protein. 45 Amgen de-
fined an EPO analog as a protein with the biological properties of normal
EPO, but encoded by a DNA sequence different than the normal EPO
DNA sequence.46 Thus, an EPO analog is structurally similar but not iden-
tical to the human EPO protein.

To enable this broad claim, Amgen's specification would have had to
provide a disclosure sufficient to allow a person skilled in the art to pro-
duce predictably DNA sequences that encode EPO analogs with EPO-like
activity. The problem with Amgen's claim to all EPO analogs is that it en-
compasses an astronomical number of possible DNA sequences without
any ability to predict the biological activity of their encoded proteins. For
example, over 3,600 analogs are possible if only a single amino acid in the
EPO protein is substituted, while over a million analogs are possible if just
three amino acids are substituted.47 Amgen argued that its generation of
fifty to eighty EPO analogs was sufficient to show enablement of its

48claim. However, after five years of experimentation Amgen could not
state whether any of these analogs had the same biological properties as

39. 927 F.2d 1200 (Fed. Cir. 1991), cert. denied, 502 U.S. 856 (1991). For a de-
tailed discussion of the enablement requirement and its application to biotechnology
cases, see John C. Todaro, Enablement in Biotechnology Cases after In re Goodman, 5
FORDHAM INTELL. PROP. MEDIA & ENT. L.J. (1994).

40. Amgen, 927 F.2d at 1203-04.
41. Id. at 1203.
42. Id. at 1204.
43. Id. at 1203.
44. Id. at 1204.
45. Id. at 1212-14.
46. Id. at 1212-13.
47. Id. at 1213.
48. Id.
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human EPO.49 Therefore, the court found that Amgen's claim to all EPO-
like analogs was not enabled because the specification only disclosed how
to make "the gene and a handful of analogs whose activity has not been
clearly ascertained," 50 rather than a large set of analogs with EPO-like ac-
tivity.

The court's decision in Amgen significantly limits the ability of an in-
ventor to protect a patented gene by claiming all possible biologically ac-
tive variations of the gene's DNA sequence. Thus, although an inventor
may be able to write down the possible variations of a gene's DNA se-
quence, unless the inventor can reliably predict the effect of the variations
on the activity of the encoded protein, the inventor has no right to claim all
biologically significant analogs of a gene.

2. Recombinant DNA Technology

The Federal Circuit next turned its attention to a series of cases involv-
ing recombinant DNA technology. In re Vaeck51 involved a patent appli-
cation that broadly claimed the expression of endotoxin proteins, which

52are toxic to insects when in cyanobacterial hosts. When insects such as
mosquitoes and black flies consume these recombinant cyanobacteria they
also consume the toxic endotoxins. 53 The PTO Board of Patent Appeals
and Interferences ("Board of Appeals") rejected the patent application for
lack of enablement because it broadly claimed expression of the endotoxin
genes in all strains of cyanobacteria. 54 In contrast, the patent's specifica-
tion only described the transformation of a single strain of cyanobacteria.55

The Federal Circuit affirmed the rejection of the application for lack of
enablement, noting that people skilled in the art had a limited understand-
ing of the biology of cyanobacteria at the time the patent application was
filed.56 The court stated that there "is no reasonable correlation between
the narrow disclosure in appellants' specification and the broad scope of
protection sought in the claims encompassing gene expression in any and
all cyanobacteria. ' '57 The court noted that when dealing with an unpredict-
able factor such as a group of poorly understood microorganisms, the re-
quired level of disclosure necessary to meet the enablement requirement is

49. Id.
50. Id. at 1214.
51. 947 F.2d 488 (Fed. Cir. 1991).
52. Id. at 489-90.
53. Id. at 489-90.
54. Id. at 492-93.
55. Id. at 490.
56. Id. at 495.
57. Id. at 495 (citing In re Fisher, 427 F.2d 833, 839 (C.C.P.A 1970)).
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greater than when dealing with a "'predictable' factor such as a mechani-
cal or electrical element." 58 In this manner, the Federal Circuit extended
its reasoning in Amgen to another area of biotechnology: recombinant
DNA technology.

The Federal Circuit reached the same conclusion in two cases that in-
volved inventors who enabled their invention in a single species, and yet
claimed the invention in all related organisms. In re Goodman involved a
specification that disclosed a single example of one species of tobacco
plant expressing a mammalian protein called gamma-interferon using a
specialized plant vector.59 Instead of limiting the claims of the application
to this single embodiment, the claimed invention was a general method of
producing any mammalian protein in any plant.60 The court found that
there was great "unpredictability" in the art of recombinant DNA expres-
sion in plants. Therefore, Goodman's claims would require undue experi-
mentation by persons skilled in the art to achieve the expression of any
desired mammalian protein in any plant.61

Similarly, in In re Wright, the patent application enabled a single ex-
ample of a recombinant vaccine that immunizes chickens against a spe-
cific RNA tumor virus. 62 Nevertheless, Wright claimed processes for pro-
ducing live, nonpathogenic vaccines against any pathogenic RNA virus,
and for using these vaccines to protect all living organisms against that
RNA virus.63 The Federal Circuit recognized the inappropriateness of
granting these nonenabled claims to Wright when it noted that the pro-
posed claims were so broad that they would "encompass vaccines against
AIDS viruses. ' 64 Today it is clear that "no one has yet, years after
[Wright's] invention, developed a generally successful AIDS virus vac-
cine. ' 65 In this case, the court demonstrated lack of enablement by using
an obvious example of the disclosure's failure to meet the scope of the
claimed invention.

The court also rejected Wright's narrower claims to vaccines against
all avian RNA tumor viruses. 66 The Federal Circuit stated that a person

58. Id. at 496.
59. 11 F.3d 1046, 1048-49 (Fed. Cir. 1993); see also Todaro, supra note 39, at 36-

39.
60. See In re Goodman, 11 F.3d at 1048-49.
61. See id. at 1050.
62. 999 F.2d 1557, 1559 (Fed. Cir. 1993).
63. See id.
64. Id. at 1562.
65. Id.
66. See id. at 1564.
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skilled in the art would not have reasonably believed that Wright's limited
success in chickens against a single avian RNA virus could be extrapo-
lated to all other avian RNA viruses. 67 Thus, the court recognized that
avian RNA tumor viruses are not experimentally interchangeable, and the
enablement of a technique with one virus does not constitute enablement
with all viruses.

3. Fusion Proteins

The Federal Circuit examined progress in fusion protein technology to
determine whether the claims in Genentech, Inc. v. Novo Nordisk were

68enabled. In Genentech, the Federal Circuit vacated an injunction granted
by the district court to Genentech against Novo Nordisk, and held that
Genentech's patent for the human growth hormone ("hGH") was invalid
for lack of enablement.69 Genentech had alleged that sales by Novo Nord-
isk of recombinant hGH generated by cleavable fusion expression in-
fringed Genentech's patent.70 To generate a protein by cleavable fusion
expression, a recombinant DNA construct encoding a short amino acid

71sequence is linked to the desired protein, and expressed in a host cell.
The resulting fusion protein is cleaved using an enzyme that recognizes
and removes the short sequence, leaving only the desired protein. While
examining Genentech's specification, the court asked "whether the speci-
fication would have enabled a person having ordinary skill in the art at the
time of filing to use cleavable fusion expression to make hGH without un-
due experimentation."

73

Interestingly, Genentech's specification suggested that cleavable fu-
sion expression could be used to produce hGH, and even proposed trypsin
as a possible cleavage agent, as well as the amino acid sequence cleaved
by trypsin7 4 Thus, while Genentech theoretically described a method for
generating hGH by cleavable fusion expression, at the time Genentech
filed its patent application it had never actually reduced its suggestion to
practice. In fact, it took five years of further experimentation to produce
hGH successfully using this theoretical cleavable fusion expression sys-

67. See id.
68. 108 F.3d 1361 (Fed. Cir. 1997).
69. See id. at 1368.
70. See id. at 1363.
71. See id.
72. See id.
73. Id. at 1365.
74. Id. at 1365.
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tern. 75 Therefore, Genentech's disclosure required undue experimentation
to reduce the invention to practice. The Federal Circuit, in response to
Genentech's argument that a person skilled in the art would know how to
apply the suggestions in the specification to generate hGH from cleavable
fusion expression, 76 stated: "Tossing out the mere germ of an idea does
not constitute enabling disclosure."7 Genentech also illustrates the situa-
tion where the inventor arguably had written description of the invention
in the specification, but the written description did not enable the inven-

78tion.

4. Antisense RNA Technology

Recently, the Federal Circuit addressed the issue of enablement under
§ 112 in Enzo Biochem, Inc. v. Calgene, Inc.7 9 In Enzo Biochem, the Fed-
eral Circuit affirmed the district court's finding that two patents exclu-
sively licensed to Enzo relating to genetic antisense technology were inva-
lid due to lack of enablement. 8° Genetic antisense technology involves the
expression of an "antisense" mRNA transcript from a specially designed
DNA construct. This antisense mRNA transcript is complementary to

82mRNA naturally expressed in a cell, which allows the transcript to bind
to the naturally expressed mRNA, thereby preventing the cellular machin-
ery from translating the natural mRNA into a protein. 83 This technology is
used to either reduce or eliminate the expression of a naturally expressed
protein in a cell.84

The two patents at issue in Enzo Biochem had identical specifications
and claimed various fundamental aspects of genetic antisense technol-
ogy.85 The specification taught the use of antisense technology to regulate
the expression of three genes in the prokaryote E. coli.86 Despite this lim-
ited disclosure, the patents broadly claimed the use of antisense technol-
ogy in "any organism containing genetic material which is capable of be-

75. The court found that the use of trypsin for cleaving proteins was not known at
the time the application was filed, and a reference cited by Genentech to teach otherwise
suggested that trypsin would not be appropriate for cleaving hGH. See id. at 1365-67.

76. Id.
77. Id. at 1366.
78. See discussion infra, Part IV.
79. 188 F.3d 1362 (Fed. Cir. 1999).
80. Id. at 1381.
81. Id. at 1367.
82. Id.
83. Id.
84. Id. at 1366.
85. Id. at 1367.
86. Id. at 1367-68.
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ing expressed," including all prokaryotic and eukaryotic organisms. 87

Enzo accused Calgene of infringing its patents because Calgene used an-
tisense technology to produce the FLAVR SAVR tomato. 88 The FLAVR
SAVR tomato expresses antisense RNA to an mRNA that encodes a pro-
tein that promotes ripening in tomatoes. 89 Thus, by blocking the expres-
sion of this protein the FLAVR SAVR tomatoes ripen more slowly. 90 Cal-
gene counterclaimed that Enzo's patents were invalid for lack of enable-
ment.

91

The district court found, and the Federal Circuit affirmed, that the
claims at issue were "extraordinarily broad, encompassing an infinite
number of cell types." 92 Antisense technology was also found to be highly
unpredictable because the inventor, as well as other scientists, had failed
multiple times to reduce the expression of other genes using the patented
antisense technology in both prokaryotes and eukaryotes. 93 Therefore,
while the specification "set forth the basic blueprint for the manner in
which the invention might be practiced in all types of cells,' 94 the specifi-
cation in reality did not enable the broad claims of the patents. 95 The court
concluded that the mere "germ of the idea ' 96 disclosed in Enzo's patents
would have required undue experimentation to develop into Calgene's
unique tomato.

C. Analysis of the Federal Circuit's Approach to Enablement

The Federal Circuit uses the enablement requirement in the area of
biotechnology to prevent inventors from obtaining or enforcing overly
broad patent rights. In all of the cases summarized in this section, the Fed-
eral Circuit uniformly found that, based on the inventor's disclosure, the

87. U.S. Patent No. 5,190,931 (issued Mar. 2, 1993); see also MONROE W. STRICK-
BERGER, GENETICS 9 (3d ed. 1985) (Prokaryotes and eukaryotes are fundamentally dif-
ferent types of organisms. In "prokaryotes ("before the nucleus"), the nuclear material is
not separated from the cytoplasm by a discrete membrane," and include all "bacteria and
blue-green algae (cyanobacteria)." "In the cells of the more complex eukaryotes ("true
nucleus"), which include the majority of living species and multicellular organisms, a
nuclear membrane separates the genetic material from the cytoplasm which is then fur-
ther subdivided by other distinct membranous structures.").

88. See Enzo Biochem, 188 F.3d at 1368.
89. See id.
90. See id.
91. Id. at 1369.
92. Id. at 1372.
93. Id.
94. Id. at 1375.
95. Id.
96. See id. at 1375.
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scope of the claimed invention would require "undue experimentation" by
a person skilled in the art.97 Therefore, the Federal Circuit uses a strict en-
ablement requirement to limit inventors to the scope of their actual inven-
tions.

Wright demonstrates the logic of the Federal Circuit's approach. First,
Wright has no right to claims that broadly encompass technologies he did
not invent, and technologies that would take great amounts of experimen-
tation to achieve. Second, Wright's overly broad claims, if held valid,
would function to chill research in the area of RNA virus vaccines. For
example, Wright's claims were so broad that they would cover all future
vaccines to the virus that causes AIDS. If Wright's claims had issued,
many researchers and companies would have been deterred from investing
time and resources into developing a vaccine to the HIV virus in humans
because if they were successful, they inevitably would have encountered
Wright's blocking patent.98 This would give Wright power over an inven-
tion he never conceived, and he would likely receive royalties for work he
did not do. Neither the goals of our patent system nor society would be
served by this result.

Enzo Biochem also clearly supports the necessity of a strict enablement
requirement. The Enzo patents disclosed working examples for controlling
the expression of three genes in a single bacterial organism, E. coli.99

Based on this disclosure, Enzo did not broadly enable the use of genetic
antisense technology in all organisms. A specification must do more than
offer a "plan" or an "invitation" to those skilled in the art to experiment
with the proposed technology.'00 Calgene invented the FLAVR SAVR
tomato by determining which protein to eliminate in order to preserve the
freshness of a tomato, and then practically applying antisense technology
to achieve that result.10' Enzo's patents worked with the prokaryote E.
coli, which is a far cry from tomatoes. To give Enzo rights over Calgene's
product would vest Enzo with rights to an invention it did not create and
consequently would discourage innovation.

97. See Todaro, supra note 39, at 37-38.
98. If Wright owns a patent to all vaccines against RNA viruses in any organism,

and another researcher invents a vaccine to HIV (a RNA virus), then each patent would
block the practice of the other patent. In essence, "blocking patents disclose interdepend-
ent parts of the same product." Int'l Mfg. Co. v. Landon, Inc., 336 F.2d 723, 730 (9th Cir.
1964).

99. Enzo Biochem, 188 F.3d at 1374.
100. See id. at 1374; see also Genentech, Inc. v. Novo Nordisk A/S, 108 F.3d 1361,

1366 (Fed. Cir. 1997).
101. Enzo Biochem, 188 F.3d at 1368.
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All of the enablement cases discussed in the previous section focused
on the issue of undue experimentation. The Federal Circuit clarified the
enablement requirement in Wands by listing eight factors a court may con-
sider when determining whether a disclosure requires undue experimenta-
tion. °2 The Wands factors are: (1) the quantity of experimentation neces-
sary; (2) the amount of direction or guidance presented; (3) the presence or
absence of working examples; (4) the nature of the invention; (5) the state
of the prior art; (6) the relative skill of those in the art; (7) the predictabil-
ity or unpredictability of the art; and (8) the breadth of the claims.'0 3

The court subsequently backed away from the Wands factors in Amgen
when it stated that it is not necessary for a court to review all of the factors
because they are "illustrative, not mandatory."'' 1" In fact, the court seem-
ingly ignored the Wands factors for many years.10 5 The trend away from
the Wands factors led to the criticism that without clear guidance from the
Federal Circuit about which patents are enabled, uncertainty regarding
patent validity increases, which reduces the value of patents and increases
litigation. 16 The court recently returned to utilizing the Wands factors in
Enzo Biochem10 7

Although the Federal Circuit did not explicitly use the Wands factors
for many years, the spirit of the factors was present in the court's opinions
during that time. As the cases illustrate, one significant factor in determin-
ing whether an invention requires undue experimentation is the unpredict-
ability of the technology, and recent developments in biotechnology are
often unpredictable. Consequently, although a specification may outline
the theoretical application of a technique in a wide variety of organisms,
practical application of the technique may involve many variables that sci-
entists do not yet understand, thereby making the actual practice of the
technique unpredictable. For example, in Enzo Biochem one scientific ex-
pert testified that although the fundamental concept of genetic antisense
technology was clear, the technology "is not universally applicable, it
hasn't proven to be, and that's why it's such an interesting area of re-
search, because scientists don't understand the rules."'' 0 8 Thus, scientific

102. In re Wands, 858 F.2d 731, 737 (Fed. Cir. 1988).
103. See id.
104. Amgen, Inc. v. Chugai Pharm. Co., Ltd., 927 F.2d 1200, 1213 (Fed. Cir. 1991).
105. The Wands factors were not mentioned in the enablement discussion of Wright,

Goodman, or Novo Nordisk.
106. See Michael D. Plimier, Genentech, Inc. v. Novo Nordisk & University of Cali-

fornia v. Eli Lilly and Co., 13 BERKELEY TECH. L.J. 149, 155 (1998).
107. See Enzo Biochem, Inc. v. Calgene, Inc., 188 F.3d 1362, 1371 (Fed. Cir. 1999).
108. Id.
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understanding of the "rules" determines the predictability of an area in
science.

In several cases reviewed in this section the Federal Circuit examined
the progress in the claimed technology by both the inventor and others
skilled in the art when determining whether a claim requires undue ex-
perimentation. In Amgen, the court noted that after five years Amgen had
not determined whether its analogs had EPO-like activity, while in Wright
the court pointed out that the claims would encompass a vaccine to AIDS
that has yet to be developed. In Genentech, the court noted that it took five
years of experimentation to produce hGH using Genentech's cleavable
fusion expression system, while in Enzo Biochem the court found that the
inventor failed to reduce the invention to practice in any organism other
than E. coli. While the Wands factors were not mentioned in three out of
four of the above cases, several of these factors were inherently considered
when the court analyzed the delay in reduction to practice.

When analyzing the length of time necessary to reduce a broadly
claimed invention to practice, the Federal Circuit inherently considered the
following issues, which correspond with certain Wands factors: (1) the
large quantity of experimentation required to obtain the claimed invention;
(2) the lack of guidance and direction in the disclosure that required exten-
sive experimentation; (3) the minimal number of examples compared to
the breadth of the claimed invention; (4) the lack of ability of persons
skilled in the art to fill in the technical gaps in the disclosure; (5) the un-
predictability of the technological area; and (6) the breadth of the
claims. 109

The length of time for reduction to practice after a patent application is
filed should not be the decisive factor in the enablement analysis.110 A
person skilled in the art will consider a certain amount of experimentation,
as well as the use of personal knowledge and skills, routine when estab-
lishing a successful protocol outlined in a disclosure. However, if the pro-
tocol takes an excessive amount of experimentation or innovation, i.e., the
person must significantly alter the disclosed protocol to use it successfully,
then the experimentation is undue. The Wands factors help guide courts to
ask the right questions about why reduction to practice was delayed."'

109. In re Wands, 858 F.2d 731, 737 (Fed. Cir. 1988).
110. The test of undue experimentation is "not merely quantitative, since a consider-

able amount of experimentation is permissible, if it is merely routine, or if the specifica-
tion in question provides a reasonable amount of guidance with respect to the direction in
which the experimentation should proceed." Wands, 858 F.2d at 737.

111. The opportunity to analyze the enablement of a disclosure using this approach is
often possible due to the long delay most parties must tolerate before a trial. This oppor-
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Although the Federal Circuit stated in Amgen that "it is not necessary that
a court review all the Wands factors to find a disclosure enabling,"'1 12 a
court would be well served by analyzing and balancing all of the Wands
factors. Consistent use of the Wands factors will allow enablement analy-
sis to become more uniform and reliable, which in turn will strengthen
confidence in enabled patents, as well as aid courts as enablement cases
become more difficult to resolve.

Thus far, the issue of enablement in the Federal Circuit cases has been
relatively straightforward because the applicants uniformly asserted very
broad claims, but disclosed only a single embodiment of the invention.
Cases will become more difficult to resolve as applicants enable multiple
embodiments for a broad claim. Presently, there is great uncertainty about
the number of working examples that must be provided in a specification
to enable a wide breadth of claims, especially when the "subject matter
concerns biological materials or reactions, which are generally considered
to be unpredictable."

11 3

Would multiple embodiments suddenly entitle an inventor to claim
broadly an invention to all recombinant DNA techniques in all species of a
particular bacterium, all mammalian proteins expressed in plant cells, all
vaccines to RNA viruses, or all genetic antisense techniques in all organ-
isms? To preserve innovation in the area of biotechnology, the answer
must be no. Patent law must limit patentees to their actual inventions; oth-
erwise their rights will encompass the true inventions of others, thus re-
ducing incentives to innovate.

However, this answer does not prevent an applicant from obtaining
broad claims to a revolutionary invention because the inventor would still
be limited to the actual invention. For example, suppose that Enzo had
successfully demonstrated the use of antisense RNA technology to block
protein expression in E. coli, yeast, flies, and mouse cells by discovering
how to compensate for the unknown "rules" in antisense RNA technol-
ogy, 114 such that the method enabled in Enzo's specification could be used
reliably to limit the expression of proteins in a wide range of organisms. In
this situation, Enzo would be entitled to the broad patent claims it sought.
While the unpredictability of biotechnology makes inventions of this

tunity may be the only advantage of this delay, and parties should carefully examine this
information. In addition, this approach will give inventors an incentive to reduce their
inventions to practice quickly if they have not done so before their patent application is
filed, thus meeting the goals of the patent system.

112. Amgen, Inc. v. Chugai Pharm. Co., Ltd., 927 F.2d 1200, 1213 (Fed. Cir. 1991).
113. 3 DONALD S. CHISUM, CHISUM ON PATENTS § 7.03[4][d][i], at 7-58 (2000).
114. See Plimier, supra note 106, at 155.
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magnitude rare, if an inventor has a revolutionary invention, that inventor
should be rewarded with a broad patent. Entities such as Calgene that
spend the time and effort to determine how to produce a commercially
preferable product by reducing the expression of a specific protein in a
particular organism will still be rewarded with a patent, they will just have
to license Enzo's blocking patent to use their invention. This result is fair
if Calgene uses the technique disclosed by Enzo to generate its commer-
cial product.

Finally, the cases reviewed in this section illustrate the shortsighted-
ness often found when patents are prosecuted to the PTO. For example,
the PTO issued the Enzo patents after the patent application had been re-
jected ten times for lack of enablement. 115 The Enzo patents were allowed
after an Enzo consultant submitted a declaration filled with conclusive as-
sertions of enablement. 116 The end result of this effort is that the Federal
Circuit gave little weight to the PTO's allowance of the claims." 7 There-
fore, even if an applicant is able to persuade the PTO to issue overly broad
and nonenabled claims, the patentee does not benefit because the issued
patent may be invalidated in court.1 18 Consequently, inventors and their
attorneys should be aware of the trend in the area of biotechnology of sub-
jecting patents to strict scrutiny under the enablement requirement in order
to protect their inventions.

115. See Enzo Biochem, Inc. v. Calgene, Inc., 188 F.3d 1362, 1376 (Fed. Cir. 1999).
116. See id.
117. See id.
118. The recent Supreme Court decision in Dickinson v. Zurko, 527 U.S. 150 (1999),

does not change the likelihood of this result. In Zurko, the Supreme Court ruled that the
Federal Circuit must review all cases appealed from the PTO under the less stringent "ar-
bitrary and capricious" or "substantial evidence" standards of review set forth under the
Administrative Procedure Act (APA). See Zurko, 527 U.S. at 152-53; Administrative
Procedure Act § 10(e), 5 U.S.C. § 706 (1994). However, the Federal Circuit will still use
the "clearly erroneous" standard of review when reviewing a district court's findings of
fact in cases where the validity of a patent is litigated. For a detailed discussion of Zurko
and the standards of review applied by the Federal Circuit, see Lawrence M. Sung, Ech-
oes of Scientific Truth in the Halls of Justice: The Standards of Review Applied by the
United States Court of Appeals for the Federal Circuit in Patent-Related Matters, 48 AM.
U. L. REv. 1233 (1999).

20001



BERKELEY TECHNOLOGY LAW JOURNAL

IV. THE EVOLUTION OF THE WRITTEN DESCRIPTION
REQUIREMENT IN BIOTECHNOLOGY

A. Written Description and 35 U.S.C. § 112, First Paragraph

The role of the written description requirement under 35 U.S.C. § 112
has been the subject of much debate. Many patent experts, researchers,
and even judges argued that written description was not a separate re-
quirement under § 112.119 Indeed, before the creation of the Federal Cir-
cuit, the precedent was inconsistent as to whether written description was
distinct from the enablement and best mode requirements. 120 The Third
Circuit presented a policy-based rationale for having separate enablement
and written description requirements under § 112 in Rengo Co. v. Molins
Mach. Co.,121 stating that although the two requirements were complemen-
tary, they approached the problem of claiming an invention from different
directions. 12 2 The court explained that the written description requirement
functions to prevent the inventor from overreaching the boundaries of the
invention by claiming more than the actual invention, 123 while the en-
ablement requirement ensures that persons other than the inventor will
have adequate notice of the scope of the patented invention. 24

The story of the modem written description requirement began in In re
Ruschig.125 The Federal Circuit's predecessor, the Court of Customs and
Patent Appeals ("CCPA"), announced in Ruschig a separate written de-
scription requirement designed to ensure that the applicant was in posses-
sion of the claimed invention at the time the patent application was
filed.126 The CCPA went on to state in In re DiLenoe that "it is possible
for a specification to enable the practice of an invention as broadly as it is
claimed, and still not describe that invention. ' 27 As an example the court
posited a hypothetical where the specification discusses compound A

119. See In re Barker, 559 F.2d 588, 594-95 (C.C.P.A. 1977) (Markey, J., dissent-
ing); see also In re Ruschig, 379 F.2d 990, 995 (C.C.P.A. 1967) (inventor argued that
§ 112 requires only enablement of the invention); Laurence H. Pretty, The Recline and
Fall of Mechanical Claim Scope Under "Written Description" in the Sofa Case, 80 J.
PAT. & TRADEMARK OFF. Soc'Y 469, 470 (1998).

120. See Vas-Cath, Inc. v. Mahurkar, 935 F.2d 1555, 1560 (Fed. Cir. 1991).
121. 657 F.2d 535 (3d. Cir. 1981).
122. Id. at 551.
123. Id.
124. Id.
125. 343 F.2d 965 (C.C.P.A. 1965).
126. Id.
127. 436 F.2d 1404, 1405 (C.C.P.A. 1971).
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without any broadening language. 128 While the specification may also en-
able one skilled in the art to make and use compounds B and C, a class
consisting of A, B, and C is not described, and therefore cannot be
claimed. 1

29

The written description requirement had a shaky start in the Federal
Circuit, but the court finally laid the controversy to rest in Vas-Cath, Inc.
v. Mahurkar, when it affirmatively stated that written description and en-
ablement are separate and distinct requirements.' 30 The court clarified that
while the enablement requirement teaches how to make and use an inven-
tion without undue experimentation, the written description requirement
serves "to put the public in possession of what the party claims" as its in-
vention. 131 Specifically, the disclosure must clearly demonstrate that the
applicant was in possession of the invention at the time the patent applica-
tion was filed. 132 In addition, unlike enablement, adequate written descrip-
tion is a question of fact. 133 Therefore, under § 112 the applicant must en-
able all subject matter claimed, as well as "describe some subset of the
disclosed information with more particularity in order to preserve the right• - . .,,134
to later claim some or all of the information in that subset.

Generally, patent law allows an inventor to patent an invention that has
not yet been reduced to practice by regarding the filing of the patent appli-
cation as a constructive reduction to practice.'1 35 However, the Federal Cir-
cuit has essentially disallowed this practice in the "unpredictable art" of
biotechnology by using a heightened written description requirement.136

"In the experimental sciences of chemistry and biology ... [the] element
of unpredictability frequently prevents a conception separate from actual
experiment and test."' IP Therefore, an inventor must first make or use the
invention before a patent application is filed on a biotechnological inven-

128. Id. at 1405 n.1.
129. Id.
130. 935 F.2d 1555, 1563 (Fed. Cir 1991).
131. Id. at 1561 (quoting Evans v. Eaton, 20 U.S. (7 Wheat.) 356 at 434 (1822)).
132. Id. at 1564.
133. Id. at 1563.
134. ROBERT P. MERGES, PATENT LAW AND PoLiCY 713 (2d ed. 1997). For a general

discussion of the development of the written description requirement, see Janice M.
Mueller, The Evolving Application of the Written Description Requirement to Biotechno-
logical Inventions, 13 BERKELEY TECH. L.J. 615 (1998).

135. See Hybritech Inc. v. Monoclonal Antibodies, Inc., 802 F.2d 1367, 1376 (Fed.
Cir. 1986). The inventor must exercise due diligence while reducing the invention to
practice in order to retain rights as the "first to invent."

136. One commentator has referred to the written description requirement as a "su-
per-enablement" standard. See Mueller, supra note 134, at 633.

137. Smith v. Bousquet, 111 F.2d 157, 159 (C.C.P.A. 1940).
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tion, i.e., reduce it to a physical form.1 38 If a claimed invention is insuffi-
ciently described in the original application, then it will be deemed "new
matter,"'1 39 and will not receive the benefit of the initial filing date.140

Courts have consistently emphasized the fact-sensitive nature of the
written description requirement. 141 However, because the Federal Circuit
has greatly expanded the scope of the written description requirement in
biotechnology cases, there is great uncertainty about the breadth of the re-
quirement, as well as the amount of disclosure necessary to satisfy the re-
quirement. The following sections of Part IV examine the evolution of the
written description requirement in the Federal Circuit case law and ana-
lyze the Revised Interim Guidelines on the written description requirement
issued by the PTO that attempt to clarify the requirement in light of the
court's decisions.

B. The Evolution of the Written Description Requirement in
Biotechnology Case Law

1. Amgen, Inc. v. Chugai Pharmaceutical, Co.

In the field of biotechnology, the Federal Circuit has focused on defin-
ing the written description requirement with regard to claiming genes and
cDNAs. Amgen, Inc. v. Chugai Pharmaceutical, Co. serves as the starting
point for delineating the scope of the written description requirement. 142 In
this case, Amgen alleged that Genetics Institute (GI) and Chugai infringed
its patent to the DNA sequence of human EPO 143 because GI used the hu-
man DNA sequence of EPO to produce recombinant EPO. 144 However, GI
owned a patent for homogenous human EPO and pharmaceutical composi-

138. The written description is in essence corroborating evidence of conception. See
Burroughs Wellcome Co. v. Barr Laboratories, Inc., 40 F.3d 1223 (Fed. Cir. 1994).

139. Rules of Practice in Patent Cases, 37 C.F.R. § 1.118(a) (1997) ("No amendment
shall introduce new matter into the disclosure of an application after the filing date of the
application.").

140. See 3 DONALD S. CHISUM, CH!SUM ON PATENTS § 7.04 (Supp. 1997). The filing
date is the prima facie date of invention for determining novelty, priority, nonobvious-
ness, and enablement. The applicant may also provide evidence of an earlier date of in-
vention; however, the filing date is the prima facie evidence of the latest date of inven-
tion. See 1 IRVING KAYTON, PATENT PRACTICE § 2.6 (Patent Resource Inst., Inc. 6th ed.
1995).

141. See, e.g., In re Smith, 458 F.2d 1389, 1395 (C.C.P.A. 1972) (determining com-
pliance with § 112 is a case-by-case inquiry); see also In re Dileone, 436 F.2d 1404
(C.C.P.A. 1971) (what is necessary to fulfill the written description requirement depends
on the nature of the invention).

142. 927 F.2d 1200 (Fed. Cir. 1991).
143. Id. at 1204.
144. Id.
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tions containing EPO that issued shortly before Amgen's patent. 45 The
specification of GI's patent also disclosed a method for isolating the EPO
DNA sequence using the EPO protein.146

In Amgen, the Federal Circuit proposed that sometimes an inventor
must reduce an invention to practice before the inventor can adequately
establish a conception of the invention. 147 Using this theory the court
found that since GI had not yet cloned the DNA sequence of the EPO gene
when it filed its patent application, and the specification only suggested a
possible method by which to isolate the DNA sequence, GI could not have
had a mental conception of the EPO DNA sequence at the time the appli-
cation was filed. 148 The court reasoned that an inventor can only suffi-
ciently distinguish a gene's DNA sequence from other sequences after it is
isolated.149 Thus, the court held that in some cases conception of a gene
requires reduction to practice. 150

In addition, GI's proposed method for isolating the EPO DNA se-
quence was not enabled because the method required actual knowledge of
the EPO protein sequence, which GI did not yet have. 151 Therefore, GI's
prospect of actually "cloning the gene was mere speculation,'52 even
though GI later used the strategy disclosed to clone the human EPO
gene. 153 The unique facts of this case allowed the Federal Circuit to in-
validate GI's patent for lack of enablement and give new meaning to the
written description requirement. Namely, an inventor claiming a DNA se-
quence must have an adequate conception of the DNA sequence before
filing a patent application, which is achieved upon actual reduction to
practice. 154 Although the Federal Circuit left open the alternative of defin-

145. Id. at 1203.
146. Id. at 1205.
147. "This situation results in a simultaneous conception and reduction to practice."

Id. at 1206 (citing 3 DONALD CHISUM, PATENTS § 10.04[5] (1990)). The court used
chemical case law precedent to analyze the DNA claims because DNA is a complex
chemical compound. Id. (citing Oka v. Youssefyeh, 849 F.2d 581, 583 (Fed. Cir. 1988))
("Conception requires (1) the idea of the structure of the chemical compound, and (2)
possession of an operative method of making it.").

148. Amgen, 927 F.2d at 1206.
149. Id.
150. Id. (A DNA sequence cannot be defined "solely by its principle biological prop-

erty, e.g., encoding human erythropoietin, because an alleged conception having no more
specificity than that is simply a wish to know the identity of any material with that bio-
logical property.").

151. Id. at 1207.
152. Id. at 1206.
153. Id. at 1205.
154. Id. at 1207.
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ing the sequence "in terms of other characteristics sufficient to distinguish
it from other genes,"' 155 this alternative was significantly narrowed by sub-
sequent case law.

2. Fiers v. Revel

In Fiers v. Revel, 156 the Federal Circuit applied its holding in Amgen to
an interference proceeding involving three foreign inventors, Fiers, Revel,
and Sugano. 157 Each of the parties claimed patent rights to DNA encoding
human fibroblast beta-interferon ("B-IF"). Fiers asserted priority based
on his conception of a method for isolating the DNA, coupled with due
diligence towards a constructive reduction to practice.1 59 Fiers had dis-
closed this method to two American scientists before he isolated the DNA,
both of whom submitted affidavits that Fiers' method would have allowed
a person of ordinary skill in the art to isolate the B-IF DNA sequence with-
out undue experimentation.'60

Fiers asserted that the stringent written description requirement set
forth in Amgen only applies when the disclosed method for isolating a
DNA sequence could not be easily carried out by one of ordinary skill in
the art. 161 In addition, Fiers asserted that Amgen allows conception of a
DNA sequence by its method of isolation.' 62 The Federal Circuit rejected
both of these arguments, stating that Fiers focused inappropriately on the
issue of enablement rather than written description. 163 The court asserted
that if people are allowed to patent the mere idea of a compound or DNA
sequence, would-be inventors would file patent applications before they
could actually describe the invention.' 6 4 To allow applicants to file such
applications would go against the policy of promoting the disclosure of
inventions, not research plans.' 65

Similarly, the Federal Circuit rejected Revel's claim of priority based
on the filing date of his Israeli patent application because the application
did not contain a written description of the DNA sequence for 1-1F.1 6 6 The

155. Id. at 1206.
156. 984 F.2d 1164 (Fed. Cir. 1993).
157. Id. at 1166.
158. Id.
159. Id.
160. Id.
161. Id. at 1169.
162. Id.
163. Id.
164. Id.
165. Id.
166. Id. at 1170.
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court stated that "adequate written description of a DNA requires more
than a mere statement that it is part of the invention and reference to a po-
tential method for isolating it; what is required is a description of the DNA
itself."

' 16 7

Ultimately, Sugano established priority for the invention because his
application was the first disclosure that contained "the complete and cor-
rect sequence of the DNA which codes for [6]-IF, along with a detailed
disclosure of the method used by Sugano to obtain that DNA." 168 Thus,
after Fiers, an inventor must disclose a specific characteristic of the
claimed DNA sequence sufficient to convey to one skilled in the art that
the inventor was in possession of the invention at the time the patent ap-
plication was filed.

3. Regents of the University of California v. Eli Lilly & Co.

The Federal Circuit most recently addressed the issue of the written
description requirement for DNA inventions in Regents of the University
of California v. Eli Lilly & Co. 169 This decision has created a great deal of
controversy as well as uncertainty with regard to the scope and validity of
biotechnology patents. 170 Eli Lilly involved a dispute over the human insu-
lin gene. 71 Before the breakthroughs of recombinant DNA technology,
insulin was purified from animals and used to treat diabetics.172 However,
this insulin was expensive to produce and carried a risk of allergic re-
sponse. 173 Recombinant DNA technology promised a safer and more eco-
nomical way of commercially producing insulin for the treatment of diabe-
tes, 174 but required that researchers first clone the human insulin gene.

In 1977, researchers at the University of California ("UC") cloned the
rat insulin gene and filed a patent application claiming the rat and human
insulin genes, as well as all other mammalian and vertebrate insulin
genes.' 7 5 After a patent issued to UC on the insulin genes (the '525 pat-
ent), UC filed suit against Eli Lilly for patent infringement because Eli

167. Id.
168. Id. at 1171.
169. 119 F.3d 1559 (Fed. Cir. 1997).
170. See Mark J. Stewart, Note, The Written Description Requirement of 35 U.S.C.

§ 112(1): The Standard After Regents of the University of California v. Eli Lilly & Co.,
32 IND. L. REv. 537, 551-52 (1999).

171. See Eli Lilly, 119 F.3d at 1562.
172. Id.
173. Id.
174. Id.
175. Id. at 1562-63.
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Lilly sold synthetic human insulin. 176 Eli Lilly responded that its product
did not infringe the '525 patent, and that the '525 patent was invalid and
unenforceable. 77 The district court agreed with Eli Lilly and held that the
'525 patent was invalid for failing to provide adequate written description
of an entire genus of insulin genes.' 78

The Federal Circuit, relying on its reasoning in Fiers, held that the
'525 patent was invalid because adequately describing a cDNA in a patent
specification "requires the kind of specificity usually achieved by means
of the recitation of the sequence of nucleotides that make up the
cDNA."' 79 The court stated that while the '525 patent specification con-
tained adequate written description of the rat insulin cDNA, this descrip-
tion did not give UC a right to also claim the cDNA encoding human insu-
lin because describing one member of a genus does not give the inventor a
right to claim the entire genus, only that one member.' 80

The Federal Circuit rejected UC's argument that the disclosure con-
tained sufficient written description of the human insulin cDNA because
the examples in the disclosure described how to isolate the cDNA. 18 The
court, echoing Fiers, stated that simply enabling a person skilled in the art
to obtain a DNA sequence does not sufficiently describe that sequence. 182

The court explained that unless an inventor possesses the complete se-
quence of a gene or cDNA, that inventor cannot visualize or recognize its
identity. 183 In fact, the court stated that even if a disclosure is sufficient to
render an invention obvious, it still may be insufficient to satisfy the writ-
ten description requirement.'

84

C. Analysis of the Federal Circuit's Approach to Written
Description

The Federal Circuit's decisions regarding the written description re-
quirement in the area of biotechnology have led to a great deal of interest
and debate on the wisdom of the court's direction.' 85 Clearly, these cases
impact the ability of inventors to obtain and enforce patents for DNA se-

176. Id. at 1562.
177. Id.
178. Id. at 1566.
179. Id. at 1569 (citing Fiers v. Revel, 984 F.2d 1164, 1171 (Fed. Cir. 1993)).
180. Id. at 1567-68.
181. Id. at 1567.
182. Id.
183. Id. at 1568.
184. Id. at 1567; see also Lockwood v. American Airlines, Inc., 107 F.3d 1565, 1572

(Fed. Cir. 1997).
185. See Stewart, supra note 170, at 553.
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quences and proteins. While many commentators have criticized the Fed-
eral Circuit's approach to patenting DNA and genes,' 86 the unique nature
of genetic material necessitates a heightened written description require-
ment.

Some commentators believe Eli Lilly will have a broad impact on bio-
technology by "compelling gene hunters to spell out the exact sequence of
all the DNA they hope to claim, rather than just the function of the
genes."' 87 Others argue that it is an overstatement of the court's holding to
suggest that an inventor must provide the sequence of every cDNA that is. ... .. 188

claimed in order to meet the written description requirement. However,
this is not an overstatement if the reasoning behind a heightened written
description requirement is followed to its logical conclusion.

The Federal Circuit's reliance on the written description requirement
to invalidate overly broad DNA patent claims centers on the argument that
an applicant cannot patent a DNA sequence until the applicant demon-
strates possession of the claimed invention by describing the exact DNA
sequence. Thus, the primary goal of the Federal Circuit in biotechnology
cases is to limit inventors to their actual inventions. This goal is uniquely
illustrated in Eli Lilly by the characteristics of the technology at issue.

When examining the holding of Eli Lilly, it is important to remember
that DNA and RNA are simple molecules composed of four different nu-
cleotides in sequential order. The same nucleotides are used to build DNA
and RNA in organisms from bacteria to yeast to humans. Therefore, a
clear distinction between DNA and RNA produced by various organisms
does not exist. Because of the inter-relatedness of genetic material, as ex-
plained below, the heightened written description requirement employed
by the Federal Circuit in the area of biotechnology is arguably a reason-
able way to handle patenting this material.

In Eli Lilly, UC cloned the rat insulin gene and claimed patent rights to
the human insulin gene, even though UC did not clone the human insulin
cDNA until two years after its patent application was filed. The rat and
human insulin genes are homologs of each other, which means that they
are the in the same gene family (insulin) but are found in different species

186. See generally Stewart, supra note 170, and Mueller, supra note 134. See also

Harris A. Pitlick, The Mutation on the Description Requirement Gene, 80 J. PAT. &
TRADEMARK OFF. Soc'Y 209, 222 (1998) (calling the Eli Lilly decision "an unmitigated
disaster that if followed, has the potential for causing untold havoc in the biotechnology
field").

187. Eliot Marshall, Courts Take a Narrow View of UC's Claims, 277 SCIENCE 1029
(1997).

188. Stewart, supra note 170, at 554.
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(rat and human). Often, homologs from different organisms have a high
degree of similarity or DNA sequence identity. Thus, if two cDNA ho-
mologs are isolated from rat and human, and each cDNA is 1000 nucleo-
tides in length, it is likely that anywhere from 800 to 1000 of those nucleo-
tides will be identical between the two DNA sequences (80% to 100% se-
quence identity). This high degree of homology exists between the genes
of these species, even though rats appear very different from humans.

In fact, many mammals have genes with a high degree of sequence
identity with their human homologs. For example, the chimpanzee ge-
nome is approximately 99% identical to the human genome. 19° While
some regions between homologs are highly conserved among species,
other regions differ significantly, even if the species are closely related. 191

The impact of these differences on the function of proteins from different
organisms will range from significant to minor or nonexistent.

Within a single species, gene families consist of alleles, polymor-
phisms, and isoforms. Alleles are alternate forms of the same gene that
code for proteins with identical or nearly identical biological properties.
Polymorphisms describe members of a particular gene family whose DNA
nucleotide sequences vary by one or more bases. Isoforms are genes in the
same family that have similar basic functions but unique individual char-
acteristics. The amazing diversity we see among organisms of a single
species is largely due to the natural variations of alleles, polymorphisms,
and isoforms in a single organism.' 92

Since genes between and within species vary so dynamically, yet are
so closely related, any alternative approach to patenting genes, cDNAs, or
mRNAs other than disclosing exact nucleotide sequences risks granting
overly broad patent rights to a single inventor. Without a heightened writ-
ten description requirement, inventors could receive patent rights to se-

189. For example, the baboon and human EPO DNA sequences are ninety percent
homologous, which means that nine out of every ten nucleotides of the baboon EPO
DNA sequence are identical to the human EPO DNA sequence. See Amgen v. Chugai
Pharm. Co., 927 F.2d 1200, 1208 (Fed. Cir. 1991).

190. Luke O'Neill et al., What are we? Where did we come from? Where are we go-
ing?, 263 SCIENCE 181 (1994).

191. The DNA or protein sequences of homologs and families of genes can be com-
pared to determine regions of the sequence that have been highly conserved over millions
of years of evolution, and therefore, are important to the survival of the organism. If these
regions were not critical to survival, they would have acquired random mutations over
time from species to species, thus reducing homology in these regions. See Chahine, su-
pra note 24, at 359-60.

192. For example, all humans have the same set of genes for generating eye color, but
polymorphisms in those genes determine the color of an individual's eyes.
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THE EVOLVING COMMON LAW DOCTRINE OF

COPYRIGHT MISUSE: A UNIFIED THEORY AND
ITS APPLICATION TO SOFTWARE

By Brett .Frischmannt and Dan Mqylai

ABSTRACT

This Article explores the common law defense of copyright
misuse from a variety of angles in an effort to refine and unify ex-
isting views. The unified model that emerges is then applied to
software copyright, addressing the tension that software creates
within copyright law as well as between copyright, patent, and an-
titrust law. Part I develops a jurisprudential model for understand-
ing the substantive relationship between the copyright misuse doc-
trine and copyright, patent, and antitrust laws, and the procedural
approaches taken by courts when formulating and applying misuse
principles-per se rules and the rule of reason. Part Ill examines
four Supreme Court cases that provide guidance for the application
of misuse principles in the copyright context. It then turns to an
analysis of the application of copyright misuse in the federal courts
of appeals. These discussions enable a distillation of guiding prin-
ciples from the case law in an attempt to clarify the "current state
of the copyright misuse doctrine." Part V applies the principles
derived in Parts II and 111 to software copyrights and proposes a
per se rule against licensing restrictions upon reverse engineering
that complements antitrust-based misuse and the fair use doctrine.
Rather than attempt to provide a comprehensive set of public pol-
icy-based misuse rules, this Article instead presents a single rule as
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an illustration of how further doctrinal development might pro-
ceed.
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I. INTRODUCTION: INTELLECTUAL PROPERTY AND ITS
MISUSE

Intellectual property misuse is a common law defense to infringement
that derives from the equitable doctrine of "unclean hands."' The defen-
dant raising the defense need not be affected by the plaintiff's inequitable
conduct.2 However, in some jurisdictions, a defendant may be barred from
raising the defense if the defendant's hands are unclean.3 When defendants
successfully use misuse defenses, the courts bar immediate relief from the
"guilty" plaintiffs. However, the misuse doctrine does not bar future reli-
ance on the courts. The intellectual property owners may return to court
once they have "purged" the misuse, for example, by striking anticompeti-
tive provisions in their licensing agreements.4

Judicial creation of intellectual property misuse doctrines has been
piecemeal, beginning with patent misuse and only recently moving into
copyright misuse. Both trademark and trade secret misuse remain subjects
for academic discussion without practical force in the courts. 5 Although

1. See, e.g., Atari Games Corp. v. Nintendo of Am. Inc., 975 F.2d 832, 846 (Fed.
Cir. 1992) ("In the absence of any statutory entitlement to a copyright misuse defense,
however, the defense is solely an equitable doctrine. Any party seeking equitable relief
must come to the court with 'clean hands."') (quoting Keystone Driller Co. v. General
Excavator Co., 290 U.S. 240, 244 (1933) (applying Ninth Circuit law)); see also United
States Gypsum Co. v. Nat'l Gypsum Co., 352 U.S. 457, 465 (1957) (explaining extension
of unclean hands doctrine to patent law).

2. Lasercomb Am., Inc. v. Reynolds, 911 F.2d 970, 979 (4th Cir. 1990).
3. The Ninth Circuit may preclude a defendant from invoking the equitable doc-

trine of misuse where the defendant has unclean hands. Atari Games Corp., 975 F.2d at
846. However, not all courts require that the defendant to an infringement suit have clean
hands in order to raise a misuse defense; they may simply refuse to enforce the intellec-
tual property right if the plaintiff has unclean hands, regardless of whether the defendant
also does. See Alcatel USA, Inc. v. DGI Techs., Inc., 166 F.3d 772, 794-95 (5th Cir.
1999) (considering contrary opinions of "a smattering of other courts" to be "unpersua-
sive").

4. See Lasercomb, 911 F.2d at 979 n.22 ("This holding, of course, is not an invali-
dation of Lasercomb's copyright. Lasercomb is free to bring a suit for infringement once
it has purged itself of the misuse."); see also United States Gypsum, 352 U.S. at 465
(same in patent misuse context).

5. Trademark misuse today resembles copyright misuse twenty years ago: it has
been raised as a defense in trademark infringement cases but is not widely recognized.
See infra note 52. However, we mention trademark misuse because its equitable origin
resembles patent and copyright misuse, and it may evolve along similar lines if trade-
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intellectual property misuse has been mentioned or alluded to in its vari-
ous forms by courts for over a century, the Supreme Court did not estab-
lish the patent misuse doctrine until 1954 in Morton Salt Co. v. G.S. Sup-
piger.6 Since then, patent misuse has developed significantly. Yet copy-
right misuse, which was mentioned in dictum in the Morton Salt opinion,7

remained in limbo until the 1990 Lasercomb America Inc. v. Reynolds de-
cision of the Fourth Circuit, which expressly upheld the doctrine's exis-
tence.8 Since 1990, both the Fifth and Ninth Circuits have established
copyright misuse as a viable defense in their jurisdictions. 9 The Supreme
Court and the remaining circuit courts have not established this defense,
leaving the doctrine's fate uncertain.

Today, patent misuse is a well-established doctrine where courts gen-
erally ap0Ply antitrust principles to determine whether a patentee's use is
misuse. In fact, Congress amended the patent law to require a showing of
"market power in the relevant market for the patent or patented product"
for a misuse defense to be successful in "tying" cases-when a patent
owner conditions a license or the sale of a patented product on the "acqui-
sition of a license to rights in another patent or purchase of a separate

marks increasingly allow their owners to restrain competition. See Carl Zeiss Stiftung v.
V.E.B. Carl Zeiss, Jena Steelmasters, Inc., 298 F. Supp. 1309, 1314 (S.D.N.Y. 1969)
(recognizing that antitrust violation can constitute a trademark misuse defense, but only
when the trademark is the primary instrument in restraining competition); Estee Lauder,
Inc. v. The Fragrance Counter, Inc., No. 99 Civ. 0382, 1999 U.S. Dist. LEXIS 14825
(S.D.N.Y. Sept. 24, 1999).

6. 314 U.S. 488, 494 (1942).
7. Id.
8. Lasercomb, 911 F.2d at 979.
9. Practice Mgmt. Info. Corp. v. Am. Med. Ass'n, 121 F.3d 516 (9th Cir. 1997);

Alcatel USA, Inc. v. DGI Techs., Inc., 166 F.3d 772 (5th Cir. 1999).
10. Modem day patent misuse "requires that the alleged infringer show that the pat-

entee has impermissibly broadened the 'physical or temporal scope' of the patent grant
with anticompetitive effect." Windsurfing Int'l, Inc. v. AMF, Inc., 782 F.2d 995, 1001
(Fed. Cir. 1986) (quoting Blonder-Tongue Labs., Inc. v. Univ. of Ill. Found., 402 U.S.
313, 343 (1971)). The courts generally follow a rule of reason approach with a few per se
misuse exceptions. See Va. Panel Corp. v. MAC Panel Co., 133 F.3d 860, 869 (Fed. Cir.
1997); Mallinckrodt, Inc. v. Medipart, Inc., 976 F.2d 700, 708 (Fed. Cir. 1992) (establish-
ing rule of reason analysis for patent misuse where conduct at issue is neither per se mis-
use nor exempt from misuse consideration by section 271(d) of the Patent Act). For his-
toric treatment of patent misuse, see, for example, Troy Paredes, Copyright Misuse and
Tying: Will Courts Stop Misusing Misuse?, 9 HIGH TECH. L.J. 271, 278-79 (1994);
Patricia A. Martone et al., The Patent Misuse Defense-Its Continued Expansion and Con-
traction, 448 PLI/PAT 325, 333-35 (1996).
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product."'" It is not surprising that patent misuse depends on patentees'
attempts to affect market dynamics, since the superceding public policy
behind the patent system is to promote the creation and dissemination of
utilitarian or functional innovation. This innovation is a primary upstream
force behind downstream market dynamics.12

Copyright misuse, on the other hand, is far from well-established.
Only recently have federal courts of appeals begun to apply affirmatively
this doctrine. In three court of appeals cases, the courts have explicitly re-
lied on public policy in lieu of antitrust principles in evaluating the misuse
defense. 13 Other courts of appeals, particularly the Seventh Circuit, have
been less receptive to copyright misuse grounded in public policy. In Sat-
urday Evening Post Co. v. Rumbleseat Press, Inc.,' Chief Judge Posner
extended his rationale regarding antitrust analysis in patent misuse cases to
copyright misuse:

'If misuse claims are not tested by conventional antitrust princi-
ples, by what principles shall they be tested? Our law is not rich
in alternative concepts of monopolistic abuse; and it is rather late
in the day to try to develop one without in the process subjecting
the rights of patent holders to debilitating uncertainty.' This
point applies with even greater force to copyright misuse, where
the danger of monopoly is less.' 5

Are claims of copyright misuse and violation of antitrust law really
two sides of the same coin, both to be determined with "conventional anti-
trust principles"? Or, as many suggest, does copyright misuse embody
more than market-based concerns? If so, by what principles should public
policy-based misuse claims be tested? Should courts fashion common law
rules to limit misuse? Can they do so without generating friction with the
intellectual property and antitrust laws? Finally, even where antitrust prin-

11. 35 U.S.C. § 27(d) (1994). This section also exempts certain activities, such as
the refusal to license, from the misuse defense. Id.

12. See, e.g., J.H. Reichman & Jonathan A. Franklin, Privately Legislated Intellec-
tual Property Rights: Reconciling Freedom of Contract with Public Good Uses of Infor-

mation, 147 U. PA. L. REv. 875, 967 (1999) (noting that "information functions as the
raw material" input into downstream applications); Brett Frischmann, Innovation and

Institutions: Rethinking the Economics of U.S. Science and Technology Policy, 24 VT. L.
REv. 347, 356-57, 377-82 (2000) (modeling the upstream-downstream relationships).

13. See infra Part III.B.
14. 816 F.2d 1191 (7th Cir. 1987).
15. Id. at 1200 (quoting USM Corp. v. SPS Techs., Inc., 694 F.2d 505, 512 (7th Cir.

1982)); see also infra note 124 and accompanying text.
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ciples govern, is the danger of monopoly really less for copyrighted inno-
vations than for patented innovations?

This Article examines the copyright misuse doctrine and the principles
with which courts evaluate misuse defenses. It is important to remember
that copyright misuse is an evolving common law doctrine and that this
Article provides only a static "snapshot" of its current state. However,
when considering what copyright misuse ought to be in the future, one
should take into account what the law is today. Accordingly, we devote
substantial attention to the influential case law before turning to general
principles.

Part H provides a brief introduction to the jurisprudential functions of
the copyright misuse doctrine. It first develops a schematic model for un-
derstanding the jurisprudential relationship between the copyright misuse
doctrine and copyright, patent, and antitrust laws. Next, it considers two
approaches to formulating and applying misuse principles: per se rules
and the rule of reason.

Part 1II analyzes the case law in the Supreme Court and the federal
courts of appeals. Part IJI.A examines four foundational Supreme Court
cases: Morton Salt, United States v. Paramount Pictures, Inc., 16 United
States v. Loew's, Inc.,17 and Broadcast Music, Inc. v. Columbia Broad-
casting System, Inc.18 These cases provide lower courts guidance on what
misuse principles should be applied in the copyright context. Parts II.B
and TII.C consider the case law in the federal courts of appeals, looking
more carefully at the express application of copyright misuse as a defense
to infringement to determine on what principles courts refuse to enforce
the copyright, or apply the doctrine and fail to find misuse. Part I1.B cov-
ers precedential case law, and Part II.C covers persuasive case law. Al-
though the case law and legal commentary seem in disarray, Part I1.D dis-
tills a set of guiding principles for evaluating copyright misuse and pro-
vides our "unified theory" of copyright misuse. It concludes that courts
should ask first whether a challenged action amounts to per se misuse by
looking to the facts for evidence of blatantly egregious conduct. Two sets
of per se rules may be fashioned by the courts. The first type identifies
misuse violating the public policy behind the intellectual property grant
while the second type identifies misuse violating the antitrust laws. If a
challenged action does not fit within either set of per se rules, we suggest

16. 334 U.S. 131 (1948).
17. 371 U.S. 38 (1962).
18. 441 U.S. 1 (1979).
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that the courts then engage in a rule of reason analysis similar to that used
by courts in the patent misuse and antitrust contexts.:

Part IV applies the jurisprudential model and procedural principles de-
veloped in Part II to the unique context of software. Part IV.A explores the
nature of software both as an innovation and in its wider landscape, em-
phasizing the ways that software challenges standard assumptions about
copyright law. Part IV.B focuses on how the nature of software creates a
substantive need for common law using the jurisprudential model from
Part II. Part IV.B next turns to existing doctrines, namely fair use and anti-
trust-based copyright misuse, identifying their limitations. We argue that
these doctrines form part of an answer to the challenges posed by soft-
ware, but that a need for doctrinal development remains. Finally, Part
IV.C proposes refinements to the current approach to software, recom-
mending that narrow public policy-based per se rules supplement a core
antitrust-based defense. In particular, we advocate one per se rule against
licensing restrictions that bar reverse engineering, although we envision
that other per se rules might eventually be added along the guidelines we
provide.

This Article provides a unified approach for development of the copy-
right misuse doctrine. The approach both recognizes a substantive need for
common law using the jurisprudential model and recommends carefully
crafted rules to meet that need.

II. JURISPRUDENTIAL FUNCTIONS OF COPYRIGHT

MISUSE

Before exploring the copyright misuse case law, it is helpful to con-
sider the justifications for and limitations of the common law doctrine. t9

19. Federal common law-making has an extensive literature. See, for example, the
numerous sources cited in HART & WECHSLER'S THE FEDERAL COURTS AND THE FED-
ERAL SYSTEM, ch. 7 (Fallon et al. eds., 4th ed. 1996); Symposium, 12 PACE L. REV. 227
(1992); Martin H. Redish, Federal Common Law, Political Legitimacy, and the Interpre-

tive Process: An "Institutionalist" Perspective, 83 Nw. U. L. REV. 761 (1989); Martha
A. Field, Sources of Law: The Scope of Federal Common Law, 99 HARV. L. REV. 881
(1986); Thomas W. Merrill, The Common Law Powers of Federal Courts, 52 U. CHI. L.
REV. 1 (1985). An important distinction between this Article's treatment of federal com-
mon law and that of most other commentators is that federalism concerns are not very
important in the intellectual property misuse context. The common law misuse defense
operates as a defense to an infringement claim originating from a federal intellectual
property right. The sources of "friction" (or fear of judicial activism) primarily derive
from separation of powers concerns and interstatutory concerns, i.e., potential conflicts
between antitrust and patent, antitrust and copyright, or copyright and patent, rather than
federalism. See infra Part I.A.2. For a discussion of limits on the federal courts' power to
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When courts formulate and apply misuse principles, whether based in eq-
uity or antitrust, they affect the statutory scheme created by Congress. At
first glance, only the copyright statute seems affected. However, as the
case law analysis in Part II demonstrates, other areas of law, especially
patent and antitrust, are implicated. This Part briefly develops a schematic
model for understanding the jurisprudential relationship between the copy-
right misuse doctrine and copyright, patent, and antitrust laws. Next, this
Part considers two approaches to formulating and applying misuse princi-
ples: per se rules and the rule of reason.

A. Three "Substantive" Legal Functions of the Misuse Doctrine

The misuse doctrine is a mechanism that operates on at least three dis-
tinct levels. First, it gives courts the flexibility to "fill in gaps" left in statu-
tory law; we label this the corrective function of the misuse doctrine. 20

Second, the misuse doctrine allows courts to coordinate related and inter-
dependent bodies of law; we label this the coordination function. Third, it
allows courts to safeguard the public interest generally; we label this the
safeguarding function. This subsection briefly explains the substantive
nature of these three functions.

1. Corrective Function

The corrective function of the misuse doctrine involves both judicial
interpretation of express statutory language and congressional intent, and
judicial lawmaking where gaps in the substantive law exist.2 1 For the most
part, judges are expected to exercise these functions within reasonable dis-

fashion common law, see Field, supra and Merrill, supra. For a discussion of separation
of powers concerns arising from federal common law, see George D. Brown, Federal
Common Law and the Role of the Federal Courts in Private Law Adjudication-A (New)
Erie Problem?, 12 PACE L. REv. 229 (1992). Cf William F. Baxter, Separation of Pow-
ers, Prosecutorial Discretion, and the 'Common Law' Nature of Antitrust Law, 60 TEX.
L. REv. 661 (1982) (considering the separation of powers concerns regarding the exercise
of prosecutorial discretion in light of the statutory scheme).

20. The gap-filling nature of common law is well known. See, e.g., Merrill, supra
note 19, at 33-34; Thomas W. Merrill, The Judicial Prerogative, 12 PACE L. REv. 327,
354 (1992).

21. For the purposes of this Article and the common law misuse doctrine,
"[i]nterpretation shades into judicial lawmaking on a spectrum, as specific evidence of
legislative advertence to the issue at hand attenuates." Field, supra note 19, at 894; see
also id. at 893-95; Merrill, supra note 19, at 4-5. The fine distinctions between statutory
interpretation and common law-making are simply less important in the misuse context,
given the federal statutory schema involved. On the fine distinctions, see generally Field,
supra note 19 and Redish, supra note 19. See also Robert S. Summers, Statutory Inter-
pretation in the United States, in INTERPRETING STATUTES: A COMPARATIVE STUDY
407-59 (D. Neil MacCormick & Robert S. Summers eds., 1991).
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cretion under the copyright, patent, and antitrust statutes. For example,
much of the federal antitrust law that exists today derives from decades of
dynamic common law-making by the federal courts. 22 The broad precepts
of the Sherman and Clayton Acts have produced a complex set of rules to
effectuate the Acts' procompetitive agenda in light of changing social,
technological, and economic factors under a large variety of factual set-

23tings. Courts have also historically formulated common law in the patent
and copyright areas.24 Consider, for example, the fair use doctrine. Fair
use was originally a common law defense before Congress stepped in to
codify the doctrine in 17 U.S.C. § 107.25 The fair use example highlights
the fact that Congress can always, and sometimes does, supercede com-
mon law by passing a statute.26 Thus, corrective common law-making can
also be viewed as a signal to Congress that a gap exists.

22. See Baxter, supra note 19, at 662-73.
23. See id. The "broad language of Section 1 of the Sherman Act... is often viewed

as inviting the courts to fashion a common law of anti-competitive practices." HART &
WECHSLER'S THE FEDERAL COURTS AND THE FEDERAL SYSTEM 754 (citing Nat'l Soc'y

of Prof'1 Eng'rs v. United States, 435 U.S. 679, 688 (1978)); see Merrill, supra note 19,
at 43-46 (1985). But see RICHARD POSNER, THE PROBLEMS OF JURISPRUDENCE 289
(1990) ("[F]ew statutes contain a delegation of common law authority to courts. The
Sherman Act is not one of them."). For an interesting discussion of statutes as a starting
point (or the initial conditions) for the development of common law, see Hon. Harlan
Fiske Stone, The Common Law in the United States, in THE FUTURE OF THE COMMON
LAW 120, 130-34 (1937).

24. Beyond the common law origins of intellectual property rights, courts have
played an active role in developing common law in conjunction with statutory schema;
examples include the doctrine of equivalents in patent law and the fair use and the first
sale doctrines in copyright law. See MERGES ET AL., INTELLECTUAL PROPERTY IN THE
NEW TECHNOLOGICAL AGE 123-30, 345-348, 470-76, 490-98 (2000); -James A.D. White,
Misuse or Fair Use: That is the Software Copyright Question, 12 BERKELEY TECH. L.J.
251, 260-63 (1997) (discussing common law modification of copyrights and patents);
Ralph S. Brown, Jr., Unification: A Cheerful Requiem for Common Law Copyright, 24
UCLA L. REv. 1070, (1977); see also Arti K. Rai, Intellectual Property Rights in Bio-
technology: Addressing New Technology, 34 WAKE FOREST L. REv. 827, 831-38 (1999)
(evaluating the Court of Appeals for the Federal Circuit's application of patent law doc-
trine to biotechnology).

25. 17 U.S.C. § 107 (1994). See David Nimmer, A Riff on Fair Use in the Digital
Millenium Copyright Act, 148 U. PA. L. REV. 673, 741 n.360 (2000) (noting that both the
fair use and the first sale doctrine were common law creations that Congress codified).
For further discussion of the development of fair use, see Wendy J. Gordon, Fair Use as
Market Failure: A Structural and Economic Analysis of the Betamax Case and Its Prede-
cessors, 82 COLUM. L. REv. 1600 (1982) (discussing the development of fair use);
William W. Fisher III, Reconstructing the Fair Use Doctrine, 101 HARV. L. REV. 1661
(1988).

26. For an interesting discussion of the interaction between a common law rule and
its subsequent codification, see John B. Shumadine, Striking a Balance: Statutory Dis-
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As the label we attach suggests, the gap-filling and interpretive func-
tions exercised by courts applying corrective common law are internal to
the statutory body of law at issue. Courts correct legal ambiguities (of
varying scope) within a statutory scheme. 27 For example, the set of judi-
cially-crafted rules governing vertical price fixing derives from the ex-
press and implied policies underlying the Sherman Act, and the judicially-
crafted fair use doctrine embodies equitable principles concerning the so-
cietal trade-off made via the copyright grant. In either case, the judicial
power is cabined by the express and implied scope of the statute being in-
terpreted or "filled in." 28 As will be explored in significant detail in Parts
III and IV, the copyright misuse doctrine may be a vehicle for correcting
various ambiguities or gaps in the copyright law, particularly as it is ap-
plied to software. For example, the inclusion of software within copyright-
able subject matter exposes the absence of a disclosure requirement in the
copyright law. While the traditional expression gaining statutory protec-
tion is naturally disclosed when encountered by the public-consider, for
example, books, songs, and paintings, among others-the expression in
the source and object code of software is not, jeopardizing the societal
trade-off established by the copyright statute. The copyright misuse doc-

placement of Established Federal Common Law and the D'Oench Doctrine in Murphy v.

F.D.I.C. and Motorcity of Jacksonville Ltd. v. Southeast Bank, 51 ME. L. REV. 129
(1999).

27. Some degree of legal ambiguity is unavailable, thereby necessitating judge-
made law. Larry Kramer, The Lawmaking Power of the Federal Courts, 12 PACE L.
REV. 263, 269 (1992).

That is, courts must make a certain amount of common law simply be-
cause there is no clear line between 'making' and 'applying' law, be-
tween commands that are clear on the face of a statute and those made
through an exercise of judgment and creativity. Deciding individual
cases thus generates some common law because the process of adjudi-
cation necessarily entails articulating rules to elaborate and clarify the
meaning and operation of statutory texts.

Id.; see also Louise Weinberg, Federal Common Law, 83 Nw. U. L. REV. 805, 839
(1989). In addition to constructing and interpreting statutes, Congress delegates lawmak-
ing authority to the courts expressly or by implication under a broad mandate in many
different areas. See, e.g., Redish, supra note 19, at 789 ("A more extreme example than
section 1 of the Sherman Act is section 301(a) of the Labor Management Relations Act,
which, as construed, vests unlimited authority in the hands of the federal judiciary to
fashion a common law of labor agreements.") (internal footnotes omitted); George Lee
Flint, Jr., ERISA: Reformulating the Federal Common Law for Plan Interpretation, 32
SAN DIEGO L. REV. 955, 967-70 (1995).

28. The internal (or intrastatutory) nature of corrective common law-making can be
contrasted with the more complicated, interstatutory nature of coordination-oriented
common law-making, where judges are forced to coordinate interrelated bodies of law.
See infra Part II.A.2.
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trine may fill the gap in the statute and protect public access to copy-
righted expression.

2. Coordination Function

The coordination function of the misuse doctrine involves the recon-
ciliation of external (or interstatutory) relationships between the related
and interdependent bodies of antitrust, copyright, and patent law. While
similar to the corrective function in that coordination involves statutory
interpretation and gap-filling, it operates externally to any single body of
law. The express or implied statutory objectives derived internally-from
myopic consideration of a single body of law-may not lead to principled
rules at the interfaces. 29 Common law misuse allows courts to develop
rules that evolve dynamically. For example, in the patent misuse context,
courts have coordinated patent and antitrust law. Over the course of the
twentieth century, courts, as well as legislators, enforcement officials, and
commentators, have struggled to resolve "conflicts" between the two bod-
ies of law in a variety of ways, ranging from near preemption in favor of
patentees to strict antitrust-based limits on patentees' behavior in the mar-
ketplace to a moderated contemporary approach.30 Today, the patent mis-
use doctrine's reliance on antitrust principles reinforces the importance of
the market mechanism in achieving the public policies embodied in both
statutory schemes. 31

29. Of course, where Congress expresses a default rule, as in preemption situations,
then coordination by the courts is unnecessary. As will be seen in the Parts that follow,
there is no clear statutory default to guide courts at the intersection of antitrust, copyright
and patent law, particularly in the context of software.

30. See Louis Kaplow, The Patent-Antitrust Intersection: A Reappraisal, 97 HARV.
L. REV. 1813, 1813-20 (1984); John H. Barton, Patents and Antitrust: A Rethinking in
Light of Patent Breadth and Sequential Innovation, 65 ANTrTRUST L.J. 449, 449 (1997)
(noting the stark change from "the 1970s pattern of weak patent law and strong antitrust
law [to the] 1990s pattern of strong patent law and weak antitrust law").

31. Congress took an active role in coordinating patent and antitrust under the mis-
use doctrine when it modified the common law patent misuse doctrine by passing the
Patent Reform Act, codified at 35 U.S.C. § 271 (1994). The Act prevents per se misuse
treatment for refusals to license and tying arrangements, requiring instead that courts de-
termine whether a patent holder possessed sufficient market power to give rise to an anti-
trust violation. See 35 U.S.C. § 271(d)(4)-(5) (1994). Since the Act's passage, the Federal
Circuit has taken a more lenient view of licensing agreements in some cases. See, e.g.,
Engel Indus., Inc. v. Lockformer Co., 96 F.3d 1398, 1408 (Fed. Cir. 1996) (allowing roy-
alty arrangement that covered unpatented components as a convenient, non-coercive way
for patentee to determine value of license); Carborundum Co. v. Molten Metal Equip.
Innovations, Inc., 72 F.3d 872, 880 (Fed. Cir. 1995) (recognizing patentee's right to de-
termine best way to maximize profits from invention, whether through direct production,
licensing, or withholding of patent); see also Cygnus Therapeutic Sys. v. ALZA Corp.,
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In the copyright misuse context, courts coordinate both copyright and
antitrust law as well as copyright and patent law. As will be seen in Parts
I and IV, coordinating copyright and antitrust law leads to a copyright

misuse doctrine that is identical to the patent misuse doctrine-both rely
on antitrust principles for a finding of misuse. However, the coordination
of copyright and patent law is a more complicated task because it involves
important policy decisions as to the appropriate social cost-benefit trade-
off for promoting development of different types of innovation. 32 For the
most part, this task should be left to Congress because of its constitutional
authority under the Intellectual Property Clause and its presumptive insti-
tutional competence in developing policy. However, judges may be forced
to coordinate, or at least to signal to Congress that coordination is neces-
sary, where friction between the two intellectual property regimes arises. 33

As will be explored in more detail in Part IV, 34 copyright protection of
computer software, which derives its economic value from the functional

92 F.3d 1153 (Fed. Cir. 1996); Rite-Hite Corp. v. Kelley Co., Inc., 56 F.3d 1538 (Fed.
Cir. 1995).

32. The important differences between the patent and copyright systems flow from
differences in the subject matter they cover. While the patent system embodies the so-
cially acceptable trade-off for functional innovations, allowing patented innovations to
receive the strongest form of protection for the shortest duration, the copyright system
embodies the socially acceptable trade-off for nonfunctional, expressive works, providing
a weaker form of protection than patents but for a longer duration.

Both forms of intellectual property represent a legislatively determined trade-off
between increased ex ante incentives for investment and reduced ex post utilization
through an exclusive property right, where in a rough sense, it is accepted that the social
benefits of increased supply exceed the social costs of short term inefficient use. Implicit
in the socially-approved incentive structure is a corresponding increase in the supply of
innovation over the long-term. Moreover, the intellectual property laws ensure some
short-term dissemination, for example, through disclosure patent publication. Impor-
tantly, the economic trade-offs involved in utilizing the intellectual property system to
promote innovation are considerably more nuanced than the traditionally examined ex-
change of temporary monopoly rents for improved investment. See Brett Frischmann,
Innovation and Institutions: Rethinking the Economics of U.S. Science and Technology
Policy, 24 VT. L. REv. 347 (2000); J.H. Reichman, Legal Hybrids Between the Patent
and Copyright Paradigms, 94 COLUM. L. REv. 2432 (1994) (discussing many of the nu-
ances); A. Samuel Oddi, Un-Unified Economic Theories of Patents-The Not-Quite-Holy
Grail, 71 NOTRE DAME L. REv. 267 (1996).

33. See infra note 35.
34. In Part 1II.B, note that many of the copyright misuse cases arising in the federal

courts of appeals involve software copyright infringement. Part IV details some of the
inherent difficulties in protecting software through copyright.
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