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I. Introduction
From the initial establishment of patent acts in the United States and in Europe,
experts have questioned whether or not plants can enjoy patent protection. For various
reasons, it has generally been felt that the patent system was an inappropriate method of
protecting new plants. Consequently, special plant-tailored protection systems were
created. With the enactment of these plant protection systems, the debate on patent
protection for plants under the general patent act (called the "Utility Patent Act" or
"UPA" in the United States) seemed to end, until the call for patent protection for plants
was raised again at the end of the 1970s. In the United States, the renewed debate was
settled once and for all in 1985 in favor of UPA patent protection for plants. In Europe,
the debate temporarily ceased in 1983, but resumed in 1995, when the Technical Boards
of Appeal of the European Patent Office ("EPO") decided to stop granting patents for
plants. The Directive 98/44/EC of the European Parliament and of the Council of July 6,
1998 on the Legal Protection of Biotechnological inventions did not, for various reasons,
put an end to this revived debate. This article argues that the ongoing uncertainty and
ambiguity as to plant patentability in Europe can only be settled by parting from a
semantic approach - i.e., by no longer arguing about the exact meaning and scope of the
phrase "plant variety" in Article 53(b) of the European Patent Convention ("EPC") - and
by looking instead to intrinsic arguments to justify the patentability of plants.
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To this end, I evaluate the objections which have been raised over the past one
hundred years to deny plants patent protection in the light of recent technological
developments, to see if and to what extent these objections still apply to plants obtained
by modern transformation techniques. I conclude by suggesting that these various
historical patentability objections are no longer valid with regard to plant
biotechnological inventions, and that a number of patent- law objections also no longer
apply to plants obtained by conventional breeding. Finally, in the interest of realigning
itself with current U.S. patent policy, the European Patent Office should follow this
analysis and take appropriate steps to abolish Article 53(b) of the EPC.
II. The First-Generation Patent Acts
Starting around the middle of the 19th century, national patent acts were established
in continental Europe. When defining patentable subject matter, some patent acts (such as
the Belgian Patent Act of 1854 n1 and the German Patent Act of 1877 n2 ) stated in
general terms that

[*145] exclusive patent rights were granted for "inventions," whereas other patent acts
(such as the Dutch Patent Act of 1910 n3 and the French Patent Act of 1844 n4 )
specified that patent protection would be offered only to "certain categories of
inventions."
Regarding general patentability requirements, several national patent acts stipulated
that inventions be novel n5 and industrially applicable. n6 The first-generation patent
acts did not explicitly require

[*146] originality (in Belgium, "non-evidence;" in Germany, Erfindungsh he), but
following jurisprudential n7 and legal doctrine, n8 originality was considered to be
inherent to the concept of invention. n9 Additionally, most patent acts required a patent
application to include a clear and sufficient description, n10 fulfilling the requirement of
adequate disclosure.
The first U.S. patent statute was enacted in 1790. n11 Three years later, Congress
replaced that initial patent act. n12 In 1836, Congress revised the patent laws, n13 and in
1870, Congress replaced the 1836 revision with a new codification. n14 However,
despite the later revisions and replacements, the 1790 and 1793 patent statutes and court
decisions interpreting them introduced the fundamental concepts that remain features of
current U.S. patent law.
In defining patentable subject matter, the 1790 Patent Act authorized patents for "any
useful art, manufacture, engine, machine, or device, or any improvement therein not
before known or used," n15 provided the invention was "sufficiently useful and
important." n16 The 1793 Patent Act omitted the importance determination and
authorized patents for "any new and useful art, machine, manufacture or composition of
matter, or any new and useful improvement [thereon], not known or used before the
application." n17 By requiring that an

[*147] invention fall within one of the express categories of patentable subject matter,
the 1793 Patent Act introduced the famous four-category approach, which is still in force
today.
Furthermore, the general patentability requirements of the 1790 Patent Act introduced
the criteria of novelty n18 and utility. n19 The non- obviousness requirement was
established by case law in the mid-19th century. n20
As for adequate disclosure, the original Patent Act of 1790 required the inventor to
file, at the time of the patent grant,
a specification . . . containing a description . . . of the thing . . . by him . . . invent ed . .
. which specification shall be so particular . . . as not only to distinguish the invention . . .
from other things before known and used, but also to enable a workman or other person
skilled in the art of manufacture, whereof it is a branch, or wherewith it may be nearest
connected, to make, construct, or use the same, to the end that the public may have the
full benefit thereof, after the expiration of the patent term, n21
thus clearly introducing the description and enablement requirements. Later, "[t]he
1793 Patent Act altered the language of the 1790 Patent Act . . . and added the
requirement that 'in the case of any machine, [the inventor] shall fully explain the
principle, and the several modes in which he has contemplated the application of that
principle or character, by which it may be distinguished from other inventions.' n22
Furthermore, "[t]he referent became 'any person skilled in the art or science,' omitting
'workman,' and the disclosure had to enable such person to 'make, compound, and use.'"
n23 Finally, "[t]he Patent Act of 1870 changed the

[*148] 'mode' provision as to machines from 'several modes' to 'best mode,'" n24 thus
introducing the best- mode requirement.
III. The First-Generation Objections
Since the enactment of the first-generation patent acts, critics have questioned
whether plant inventions merit patent protection. Close reading of the academic writers
and the courts' decisions in the United States and in Europe (with special emphasis on
Belgium, Germany and the Netherlands) shows that between 1790 and 1970, several
arguments were raised to deny plants patent protection.
The largest category of objections focused on non-compliance with the legal
requirements of patentability: invention conception, novelty, inventive step (Europe) or
non-obviousness (United States), industrial applicability (Europe) or utility (United
States) and adequate disclosure. n25 Simultaneously, there were a number of other
arguments against patenting plants, focusing on economic and evidential objections. n26
A. Product of Nature
The first objection raised by the legal doctrine was that breeders' products, even those
artificially bred, were not the result of a creative process and hence were not inventions
as such. In other words, breeders'

[*149] products were products of nature and were non-inventions or, as the Germans put
it, Nicht- Erfindungen. n27
The product-of- nature objection had several followers in Europe. In Belgium,
commentators argued that mineral products (such as marble and ivory), plant products
(such as fruits, flowers or vegetables) and animal products were not patentable because
these products occurred in nature. n28 In Germany, the product-of- nature (Naturstoff)
objection had only a few followers who opposed patent protection for culture methods,
breeding methods and breeders' products, basing their objection on the fact that these
inventions were largely the result of nature's "work" with minor human intervention. n29
The product-of- nature objection also arose in the United States. For a long period, the
U.S. Patent and Trademark Office ("USPTO") particularly denied patents to plants
because of the product-of-nature doctrine. The doctrine was explicitly stated in Ex parte
Latimer, n30 and followed by the Supreme Court in American Fruit Growers v. Brogdex
Co. n31 and Funk Bros. Seed Co. v. Kalo Inoculant Co. n32 The Supreme

[*150] Court failed to see plants as manufactures in the sense of the general patent law,
but rather, considered plants to be products of nature and hence not patentable. This line
of reasoning recurs in legal doctrine, arguing that patent protection for plant life would be
"the granting of patents for the use of natural powers and would undoubtedly be of little
or no help in promoting progress." n33
B. Living Organism
Another objection to plant patenting contended that patent law is tailored to inanimate
techniques, while the subjects of plant inventions are living organisms. Thus, according
to this objection, breeders' products should not be excluded because they lack a creative
step, but because of the special nature of the inventive subject, a position which reflects
an inveterate distrust of techniques affecting living nature.
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Although continental legislators clearly had in mind only inventions in the field of
inanimate techniques (in Germany, tote Technik) when drafting the first- generation
patent acts, the majority of the Belgian, n34 German n35 and Dutch legal doctrine n36
dismissed the objection that inventions relating to living material are not patentable.
In the United States, the living-organism objection remained relatively dormant until
1973, when the USPTO Board of Appeals invalidated a patent covering a living organism
n37 by strictly construing 35 U.S.C.
101. n38 The Board held patentable only those subject matter categories specifically
enumerated in the statute, deciding that living organisms did not fall within the scope of
any of the categories listed. n39 The Board's decision in this case was ultimately
reversed by the Court of Customs and Patent Appeals ("CCPA"). n40
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C. Lack of Novelty
Another objection that was put forth against patent protection for plants was that
breeders' products could not comply with the requireme nt of novelty.
This objection was raised in Germany n41 and in the Netherlands n42 by some
commentators, but most saw no fundamental conflict between breeders' products and the
patentability requirement of absolute novelty. n43 Likewise, the novelty objection was
rarely raised against the patenting of breeders' products in the United States.
D. Non-Inventiveness/Obviousness
A fourth objection raised against plant patents was that plant varieties bred by
traditional methods were not beyond the grasp of the ordinary artisan. In other words,
such breeding did not involve an inventive step (Europe), nor was it obvious to one with
ordinary skill in the art (United States).
Although the obviousness objection seldom prevented the patenting of plants in the
United States, some German n44 and Dutch n45 legal

[*153] writers took the view that breeding methods lacked an inventive step. However,
while admitting that the inventive step in the field of plant breeding was not evident, n46
other authors argued that it was not insuperable n47 for there was always the possibility
that the application of a known process would result in a new goal or in a new special
effect. n48
E. Lack of Industrial Applicability/Utility
A major objection to plant patents was that breeders' products lacked industrial
applicability (Europe) or utility (United States).
This objection was at the core of a heated dispute surrounding the scope of the term
"industry" in Article 1 of the Belgian Patent Act. The majority in Belgium contended that
the term "industry" in Article 1 was not clear. Agricultural inventions should not be
subject to a per se exclusion from patent protection, under this argument, because some
agricultural products, such as fertilizers and agricultural machines, were clearly
definable, manufactured for industry, and deserving of patent protection, while
agricultural activities or processes such as fertilization methods, fertilizer preparation, or
sowing techniques were not patentable because of the lack of an industrial character.
Logically, then, breeders' inventions, products, and methods could not be the subject of
the concept of "industry" in Article 1. n49
Lack of industrial applicability was also discussed in the Dutch legal doctrine on the
patentability of plant inventions. The main

[*154] objection raised was that such inventions were unpatentable because they did not
fall within the definition of the term "industry" in Article 3 of the 1910 Dutch Patent Act.
n50 This objection was, however, criticized by a number of authors who argued that
although the wording of the Dutch Patent Act was not very clear on this point, the
preparatory works of the act showed that it was not the intention of the legislature at the
time to exclude agricultural inventions from patent protection. n51
In contrast, the lack-of- industrial-applicability (gewerbliche Verwertbarkeit)
objection never entered the German doctrine, n52 and the non- utility objection rarely
barred patenting of plant inventions under the general patent act in the United States.
F. Impossibility of Description
As a logistical issue, the legal doctrine argued that patent protection for plants was
impossible, because neither a new plant nor its breeding process could be described
clearly and sufficiently.
Although old Belgian doctrine paid much attention to the description requirement and
focused on the possible consequences of insufficient description, the question of whether
the description requirement is achievable or applies to the same extent to plants as it does
to non- living subject matter is absent from the legal discussion. n53

[*155] The description requirement arises in more recent literature, which argues that
morphological characteristics and features such as resistance to pests and diseases can be
described, but characteristics such as the taste of a fruit, the smell of a flower, the baking
power of a cereal or the brewing power of barley cannot. n54
Similarly, various Dutch commentators have argued that patent protection should be
denied to plants because their organic nature presented insoluble problems in satisfying
the statutory requirement of description. n55 Yet German doctrine has seldom raised the
impossibility-of-description (Beschreibung) objection. n56
In the United States, a primary obstacle to plant patent protection was that plants were
considered unamenable to the

[*156] requirement of a written description. n57 Differentiation of new plants by
written description has been viewed as almost impossible. This objection has been
expressed by various American critics in language that is rich in imagery:
When the majority of pomologists frankly admit that they cannot begin to
differentiate the existing varieties of apples, the utter impossibility of relying on verbal
descriptions, or even on drawings or photographs, begins to be evident. n58
How will a plant breeder describe his new product? Botanists have a fairly good
vocabulary for describing the shape of a fruit or a flower and can do fairly well with
colors by reference to standard color charts. But the value of many flowers and fruits
depends on odors and aromas, and there is no vocabulary whatever for the description of
odors. n59
It is almost impossible to describe in words what a violet smells like, or a Jonathan
apple tastes like. n60
Then, too, we shall have nice questions for the experts. "A better flavor" may be an
adequate characteristic for a patent, but we wonder who can describe it? Pray tell me,
what does an onion taste like? Please describe the odor of the rose which you purchased
on the 15th day of June 1932. n61
G. Non-Reproducibility
The last objection raised against plant patent protection was the non- reproducibility
impediment, which aroused emotions similar to those inspired by impossibility of
description. Although the reproducibility requirement was not literally present in the firstgeneration national patent acts, n62 it stemmed from the industrial-applicability
requirement in

[*157] Belgium and Germany n63 and the enabling-disclosure requirement in the
United States. A method was not industrially applicable and hence not patentable when it
could not be reproduced. Whatever the background or motives that led to the
reproducibility requirement, its appropriateness has been unanimously accepted.
In Belgium, the old doctrine examined the basis and scope of the reproducibility
requirement, but did not determine whether the requirement should be applied to plant
inventions. More recent doctrine has raised the problem of the non-reproducibility of
plant inventions. On one side, rigid interpretation of the reproducibility requirement
expresses that the process of making which led to the first specimen of the new variety
should be repeatable; since such a repetition was not possible in practice, plant patent
protection should be excluded. n64 On the opposite side, a more flexible interpretation of
the reproducibility requirement allows that it is sufficient for additional "copies" of the
first specimen of the new variety to be obtained by another process, specifically the
multiplication process of sexual or asexual reproduction; in most cases, this requirement
can be met meaning that plant patent protection should not be denied on the basis of nonreproducibility. n65
The problem of reproducibility (Wiederholbarkeit) of biological inventions has also
led to heated disputes in German doctrine and jurisprudence, and has rolled back and
forth over the years like a Sisyphean rock (wie ein Sisyphos-Stein n66 ). The general
requirement that

[*158] an invention should be reproducible derived from the German requirement of
industrial utility; an unrepeatable process is not industrially applicable and hence not
patentable, as it does not involve any Lehre zum technischen Handeln. n67 Supporters of
a stricter application of the general reproducibility requirement for plant inventions n68
argued that from the executed crossings and selections, no Lehre, or learning, could be
deduced. The majority of the German commentators, however, endorsed the flexible
interpretation of the reproducibility requirement, arguing that it is unnecessary for the
entire creative process to be reproduced. They maintained that the requirement was
fulfilled when additional specimens from the first unique specimen could be obtained as a
result of a reproduction process. n69
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The non-reproducibility objection was also raised in the Netherlands, n70 but did not
receive much attention there.
In the United States, some commentators have argued that a description of the process
of making is demanded by the general patentability requirement that a person skilled in
the art should be able to carry out the patented invention. n71
IV. The Establishment of Plant-Tailored Protection Systems
As the patent system, for various reasons, was considered an inappropriate method of
protecting new plants, special legal protection systems for plant breeding were created in
the United States and Europe as of the 1930s.
A. The Enactment of the Plant Patent Act and the Plant Patent Variety Protection Act
in the United States
In 1930, the United States took the initiative in patenting plants with the introduction
of identical bills into the House and Senate, proposing to remove the product-of-nature
objection n72 and to ease the

[*160] enablement requirement n73 with regard to plants. n74 This legislation, passed
by Congress as the "Townsend-Purnell Plant Patent Act of 1930," n75 was signed into
law on May 23, 1930 by President Hoover. n76 This Act, which came to be known as
the Plant Patent Act ("PPA"), established statutory patent protection for asexually
reproduced plants.
The patent protection for plants provided for in the PPA was extended to sexually
reproduced plants in 1970 by the enactment of the Plant Variety Protection Act ("PVPA")
n77 which was modeled on the UPOV Convention, discussed in the next section. With
the enactment of the PPA and the PVPA, the debate on protection for plants under the
general patent act temporarily came to an end in the United States.

[*161]
B. The Enactment of Plant Breeders' Rights Acts in Europe
In Europe, special plant protection provisions were established in several countries.
The Netherlands enacted a plant variety protection act in 1942, n78 followed by
Germany in 1953. n79
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New light was shed on the existing plant variety protection systems as a result of the
establishment of the International Convention for the Protection of New Varieties of
Plants of 1961. n80 The Convention, whic h was signed by several European countries,
created a Union for the Protection of New Varieties of Plants, commonly known under its
French abbreviation "UPOV" (Union pour la Protection des Obtentions Vegetales). The
1961 UPOV Convention called for the adaptation of existing breeders' rights regulations
in the contracting states which already had plant breeders' rights protection systems.
Thus, in Germany, the 1953 law was revoked and a new plant variety protection act was
adopted in 1968. n81 In the Netherlands, a new breeders' rights law was enacted in 1967.
n82 The UPOV Convention also introduced a system of plant breeders' rights for those
contracting states which did

[*163] not yet have special legal provisions for plants, as was the case in Belgium,
where a plant variety protection act was not put in place until 1975. n83
V. The Second-Generation Patent Acts and the Second-Generation Objection
A. The Establishment of the Second-Generation Patent Acts
In Europe, a regional patent treaty called the European Patent Convention ("EPC")
came into being in 1973. n84 On the basis of a single application and examination
procedure, one could protect an invention in up to nineteen European countries, all
contracting states which had ratified the EPC.
With regard to the definition of patentable subject matter, the EPC stated in Article
52(1) that European patents shall be granted for any new inventions which are susceptible
to industrial application that involve an inventive step. These requirements recognized
provisions laid down in various first-generation national patent acts n85 and concepts
previously introduced by case law and legal doctrine. n86 As to the patentability of
plants, Article 53(b) of the EPC states that "European patents shall not be granted in
respect of plant or animal varieties or

[*164] essentially biological processes for the production of plants or animals." The
purpose of this exception was to exclude from patentability under the EPC subject matter
that was also protectable under independent plant variety protection acts.
The enactment of the EPC led to the revocation of the first-generation patent acts in
many continental countries. A new generation of national patent acts was born, n87
which is still in force today. National legislators voluntarily modeled their new national
patent acts on the EPC to avoid differences n88 between their own national patent
systems and the European regime. n89 In doing so, several countries in Europe,
including Belgium, Germany and the Netherlands, adopted the general patentability
clause of Article 52(1) n90 as well as the exclusionary provision of Article 53(b). n91
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In 1952, the U.S. Congress passed a new patent act, the "Utility Patent Act" or
"UPA," n92 which is still in force today. n93 The 1952 UPA "rearranged existing
statutory provisions and stated in statutory form

[*166] matters previously recognized only in court decisions and Patent Office
practice." n94 As it did so, "Congress replaced 'art' with 'process' in the four-category
definition" n95 of patentable subject matter, "but emphasized that '[t]he term "process"
meant "process, art or method."'" n96 Most significantly, for the first time, Congress
included a statutory provision of non- obviousness. n97 Unlike the EPC, the 1952 UPA
did not explicitly exclude plants from patent protection.
B. The Resurgence of Demand for Patent Protection for Plants
Although the various national plant breeders' rights acts offered protection for plant
varieties, and although plant varieties were explicitly excluded from patent protection, the
call to include plants in the scope of patent law resumed in Europe at the end of the
1970s. n98 Patent protection for plants was considered desirable for several reasons.
First, it was the only way to protect the method which had been used to develop a new
plant, since the national plant variety protection acts did not offer protection for breeding
methods. Second, patent protection offered perspectives for a wider protection: a greater
number of acts constituted infringement and the patent system did not recognize the farreaching breeders' n99 and farmers' exceptions n100 that occurred in the system of plant
breeders' rights.
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In the United States, although patent protection for asexually reproduced plants was
available under the PPA and breeders' rights protection for sexually reproduced crops
was available under the PVPA, there was a growing sentiment for granting patent
protection for plants within the framework of the UPA. n101 UPA patent protection for
plants was considered desirable for several reasons. First, even with the PPA and the
PVPA, some plants were still excluded from any form of protection. These unprotected
plants include tuberpropagated plants (exc luded from PPA protection) n102 and firstgeneration hybrids (excluded from PVPA protection). n103 Second, as was the case in
Europe, patenting under the

[*168] UPA was the only way to protect the method which had been used to develop a
new plant, since neither the PPA nor the PVPA offered protection for breeding methods.
Third, UPA patent protection offered broader protection, in the sense that a number of
acts in addition to vegetative production and sexual reproduction would constitute
infringement.
C. The Second-Generation Objection: Preemption
In Europe, however, patent protection for plants was argued to be no longer available
for those plants that enjoyed protection under national plant variety acts, because the
enacted breeders' protection systems were the only protection possible for plants. Indeed,
the 1961 UPOV Convention stipulated that each member state of the Union could
recognize the right of the breeder by granting either a special title of protection or a
patent. n104 Since Belgium, n105 Germany, n106 and the Netherlands explicitly opted
to grant a separate title of protection, these countries excluded plants from patent
protection.
In the United States, the preemption objection was first raised in 1984, when the U.S.
Patent Office announced its intention to discontinue issuing UPA patents for those plants
that enjoyed protection under the

[*169] PPA or the PVPA, relying on the theory that the two existing plant-specific acts
were the exclusive forms of plant protection. n107
VI. The Semantic Approach
In Europe, the preemption objection and the exclusion of plant varieties from patent
protection under Article 53(b) of the EPC was framed by the case law of the European
Patent Office ("EPO"). Regarding plant varieties, it has been clear since 1983, according
to EPO case law in general and the Ciba-Geigy n108 and Lubrizol [Hybrid Plants] n109

[*170] cases in particular, that the excluded area of subject matter was to be identical
with the subject matter that is protectable under the UPOV and corresponding national
plant breeders' rights laws. Article 53(b) of the EPC prohibited only the patenting of
plants or their propagating material in the genetically fixed form of the plant variety, but
did not prohibit patenting the plant per se - in other words, the exclusion did not apply to
plants which did not meet the profile of a variety and belonged to a classification unit
taxonomically higher than that of the variety. In concrete terms, and following EPO case
law, patent protection was not possible at the time for the potato variety Charlotte, but
protection was possible for the potato itself (Solanum tuberosum). n110
In 1995, EPO policy made a U-turn with the famous Plant Genetic Systems (PGS)
decision, in which claims on plants per se were no longer considered acceptable, whereas
plant cells were determined to be patentable. n111 The viewpoint which was announced
in PGS was reaffirmed in Novartis. n112
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In the United States, the renewed debate was settled once and for all by the decision
of the Supreme Court in Chakrabarty and the decision of the USPTO Board of Appeals
and Interferences in In re Hibberd. n113
VII. The Intrinsic Approach: Refuting the First- and Second-Generation Objections
Whether plants are patentable is currently an ambiguous issue in Europe. There is the
current viewpoint in EPO case law (and TRIPs n114 ),

[*172] in which plants are not considered patentable. However, there is also the recently
adopted Biotechnology Directive of the European Parliament and of the Council, n115 in
which plants are considered patentable. This Biotechnology Directive excludes from
patentability "plant and animal varieties," n116 and "essentially biological procedures for
the breeding of plants and animals," n117 but provides patent protection for inventions
which concern plants or animals "if the application of the invention is not technically
confined to a particular plant or animal variety," n118 or in other words, for the plant per
se. Regarding the patentability of plants, the new proposal seems to align itself with old,
pre-PGS, EPO case law.
In my opinion we can end the perpetual uncertainty and ambiguity concerning the
patentability of plants only by abandoning the semantic approach and its fruitless debate
over the precise meaning and scope of the terms "plant variety" and "plant." Instead we
must look for other, more intrinsic arguments to justify the patentability or nonpatentability of plants. To this end, I evaluated the first-generation objections in the light
of recent technological developments, to determine if, and to what extent, these
objections are currently valid relative to plants that are the result of modern genetic
engineering.

[*173]
As outlined below, similar arguments ha ve been made in the United States to refute
the first- generation objections and to settle the dispute. However one must consider that
in the United States the text-related discussion and the content- related argument are
more intertwined than they are in Europe. For example, in Chakrabarty n119 the
Supreme Court based its decision on the semantic scope of 35 U.S.C.
101, n120 and also ruled on the objections related to the invention concept. n121
A. Product of Nature
In Europe, the product-of-nature objection was strongly criticized by several
preeminent authors. In Belgium for example, the theory was advanced that the criteria for
patentability should not hinge on the (un)natural character of the product; n122 but
rather, should focus on the degree of human intervention necessary to obtain such a
product. n123 Following a similar rationale, legal writers in Germany argued that new
plant varieties were not products of nature simply because they would never have come
about without the intervention of a breeder. n124
The German Federal Supreme Court (Bundesgerichtshof or "BGH") rejected the
product-of-nature argument with finality in the Rote Taube [Red Dove] case of March 27,
1969 n125 by explaining that a

[*174] technical invention can also exist in the systematic application in plants of
biological forces of nature:
Als patentierbar kann werden angesehen eine gewerblich verwertbare neue
fortschrittliche und erfinderische Lehre zum planmassigen Handel unter Einsatz
beherrschbarer Naturkrafte zur Erreichung eines kausal ubersehbaren Erfolgs. n126
This systematic approach is even more apparent with new plant biotechnological
techniques that make it possible for plants to be both modified faster and more goaloriented.

[*175]
During the 1970s in the United States, there was a turnaround in the point of view of
the U.S. courts regarding the product-of-nature doctrine. In 1970 the CCPA ignored the
product-of-nature objection and held, in In re Bergstrom, n127 that the biological origin
of purified natural products does not preclude their novelty, n128 and accepted, by
implication, the proposition that such products could be understood as "manufacture" and
rewarded with patent protection. n129 Although this line of reasoning was apparent ly
abandoned in 1974 in In re Mancy, n130 the product-of-nature objection was rejected
again in 1977 in Bergy I. n131 In that case the

[*176] CCPA dismissed, as "ill-considered" dictum, n132 the comments it made in
Mancy that seemed to revive the product-of-nature objection, and the court explicitly
accepted that a biologically pure strain of microorganisms is patentable. n133 An
important basis for the court's decision was its understanding that the microorganisms at
issue were "man- made and could be produced only under carefully controlled laboratory
conditions." n134
The final breakthrough came in 1980 with Chakrabarty. n135 In its extensively
reasoned opinion, the Supreme Court explained that both the language of 35 U.S.C.
101 - specifically the inclusion of "such expansive terms as 'manufacture' and
'composition of matter,' modified

[*177] by the comprehensive 'any'" n136 - and the relevant history support broad
construction. n137 Both factors indicate that Congress plainly contemplated the notion
that patent laws should be given wide scope and intended statutory subject matter to
"include anything under the sun that is made by man." n138 According to the Supreme
Court, Chakrabarty's microorganism was the result of human ingenuity and thus
patentable:
His [Chakrabarty's] claim is not to a hitherto unknown natural phenomenon, but to a
nonnaturally occurring manufacture or composition of matter - a product of human
ingenuity "having a distinctive name, character [and] use." n139
By virtue of Rote Taube and Chakrabarty, the product-of-nature discussion was
finally concluded by means of case law in both Europe and the United States.
B. Living Organism
In Europe, the majority of the Belgian, German and Dutch legal doctrines dismissed
the objection that inventions relating to living material are not patentable. n140 The
argument that patent law was tailored to inanimate techniques and that breeders' products
as living material should therefore be excluded from patent protection was ne ver
introduced in those countries.
In the United States, the living-organism objection was raised by the USPTO Board
of Appeals and Interferences in Bergy I, n141 and was initially rejected by the CCPA in
that case. n142 The CCPA explained the illogic in arguing that the existence of life in a
manufacture or composition of matter that takes the form of a biologically pure culture of
a microorganism automatically removes that manufacture or composition of matter from
the category of patentable subject matter. n143

[*178] Since the nature and commercial uses of biologically pure cultures of
microorganisms "are much more akin to inanimate chemical compositions such as
reactants, reagents, and catalysts than they are to horses and honeybees or raspberrie s and
roses," n144 the microorganisms in Bergy I were categorized as "an industrial product
used in an industrial process." n145
The Supreme Court, as well, rejected the living-organism objection, in Chakrabarty.
n146 In its opinion, the Court held that neither the PPA nor the PVPA were introduced to
limit the field of application of the UPA. n147 The Court explained that the purpose of
these statutes was to remove several specific impediments to the protection of plants,
n148 most notably the idea that all plants, simply by virtue of being plants, are products
of nature that fall outside the scope of patentable subject matter. n149 The Court also
explained that these statutes introduced a relaxation of the enabling requirements for
plants. n150 The Court added that the relevant distinction was not between "living and
inanimate things, but between products of nature, whether living or not, and human- made
inventions" n151
Nonetheless, the question whether the Chakrabarty holding opened the UPA for plant
patents retained some lingering doubt. This uncertainty was put to rest in 1985 by Ex
parte Hibberd, n152 in which the

[*179] USPTO Board of Appeals and Interferences adopted the position that plants may
be protected by the UPA. n153 This position was formally adopted by the USPTO in a
Notice from the Commissioner of Patents issued in October, 1985. n154
The living-organism objection was thus finally eliminated - as was the product- ofnature objection - by a decision of the highest American court in 1980.
Even so, the living-organism objection retains some validity. One may concede that
an important distinction between inventions relating to inanimate material and inventions
relating to animate material lies in the fact that while realizations with living material can
multiply by themselves, inventions that make use of inanimate material must be repeated
one-by-one. Nonetheless, the reproductive characteristic of plants should not play a
decisive role in the fundamental question of whether plants can constitute patentable
subject matter, but should only be a consideration in the framework of determining the
scope of protection. n155 Further research will establish the extent to which patent

[*180] protection for plants should be extended to progeny and whether progeny
themselves should be the subject of patent protection. n156
C. Lack of Novelty
Although the non-novelty impediment was introduced for consideration in some
European countries, notably in Germany and in the Netherlands, most legal writers saw
the patentability requirement of absolute novelty as presenting no serious obstacle to the
patentability of plants. n157
In the United States, the novelty objection was rarely raised. In fact, some legal
writers stressed the unique qualities of the breeder:
The plant breeder is seldom regarded as an inventor although he is actually an
innovator of the highest type . . . . The production of a new plant often requires more
patience, skill, ingenuity, resourcefulness, knowledge, and observation than the making
of a mechanical invention. n158
There is little case law that addresses, within the framework of UPA plant- patent
applications, n159 the unique problems of traditionally

[*181] bred or of modernly engineered plants. n160 Therefore we can conclude that
novelty requirement is not presently considered problematic.
D. Non-Inventiveness/Obviousness
In Europe, the inventive-step requirement was not seen as posing any fundamental
problem with regard to plant patents. n161
In the United States, the non-obviousness objection has rarely been raised against
patenting plants under the UPA. Moreover, there is little case law discussing the nonobviousness requirement with regard to genetically engineered plants for which UPA
patent protection has been sought. n162
According to some authors, an explanation for this lack of case law may be that it is
unclear whether courts that analyze the obviousness of a plant utility patent pay serious
attention to this criterion or merely glance over it in a perfunctory way. n163 The typical
obviousness rejection occurs when the patent examiner must analyze a novel
characteristic such as added color or increased sugar content. One could argue that these
characteristics would be obvious to a skilled breeder. On the other hand, one could also
argue that even if the phenotype was obvious, the underpinning genetics were unknown
and, therefore, that success could

[*182] not have been predicted. n164 Another factor that enters into the analysis of
obviousness is whether there were failed attempts by others to achieve the claimed
phenotype. n165
Regarding the non- novelty objection and the non- inventiveness objection,
developments in the molecular science of plant biotechnology over the last several years
make it possible to overcome the impediments of novelty and inventive step/nonobviousness in many cases. As the gene-transfer technique becomes increasingly
established, it is possible that a specific gene transfer will have to be more difficult or
uncommon to meet the requirement of inventive step/non-obviousness of patent law.
E. Lack of Industrial Applicability/Utility
In Belgium, critics of the lack-of- industrial-applicability objection argued that any
invention which is of practical use to mankind is of an industrial character. n166 The
controversy in Belgium ended with the adoption of the 1934 London Revision Act of the
1883 Paris Convention for the Protection of Industrial Property. n167 The Act concluded
that the term "industry" should be broadly construed to include both manufactured and
natural products such as flowers - the addition of

[*183] the word "flowers" being a result of a proposal from the Belgian delegation.
n168
The controversy surrounding the patentability of agricultural inventions was partially
settled in the Netherlands with a decision of the Dutch Supreme Court in 1957 that opted
for an extensive interpretation of the term "industry." n169
This objection was finally eliminated when national legislators formally confirmed in adapting their national legislation to the EPC n170 - that the term "industry" should be
broadly construed to include agriculture, which rendered this impediment to the
patentability of plants largely without foundation.
In Europe, the heavily criticized lack-of- industrial-applicability argument, which was
rarely articulated in the United States, was settled by legislative action.
Current U.S. legal doctrine includes the theory that the utility requirement should not
pose problems for plant patents because most plant varieties that are offered for patent
protection are used for both ornamental purposes or consumption n171 and for
agronomical and pharmaceutical goals. n172
F. Impossibility of Description
The impossibility-of-description objection was never regarded as a primary issue in
Europe. Current legal doctrine considers it outdated. n173

[*184] In plant development, many added features are either biochemical characteristics
or morphological characteristics that can be characterized biochemically. Some authors
propose that the solution to the description problem is to require the deposit of plants and
plant parts. However, the specifications for any such deposit requirement would have to
be carefully considered. Regarding the application of the process, the various procedural
steps of the majority of current plant biotechnological applications can be easily reported.
Although non-compliance with the description requirement was considered to be a
significant obstacle to patenting plants in the legal doctrine in the United States during
the 1930s, n174 this impediment was rarely presented in the 1970s, either
administratively at the USPTO or judicially before the CCPA and the Supreme Court.
However, the impossibility-of-description objection with regard to plants was brought to
the fore in the United States in the 1980s, at a point when UPA patentability of plants had
become a well-accepted practice. Critical attention was focused primarily how the
description requirement was to be effectuated. This issue was settled in 1989 with the
promulgation of rules by the USPTO. n175 Building on the explanation of these rules
given by the Commissioner of the USPTO, n176 legal doctrine increasingly suggested
that a deposit can be required for UPA plant inventions in those cases in which a verbal
description alone would not sufficiently satisfy the

[*185] strict n177 disclosure requirement of 35 U.S.C.
112. n178 This reasoning has been followed by the USPTO. n179
As a result of scientific developments, the impossibility of description objection can
be viewed as outdated. This point of view has been confirmed in European and U.S. legal
doctrine.
G. Non-Reproducibility
In Europe the ongoing debate over reproducibility was tackled by the German Federal
Supreme Court. In Rosenz chting [Rose Breeding], n180 the Court reasoned that the
reproducibility requirement did not have to be strictly applied in cases of process
protection for multiplication methods, and held that a repetition of the process of making
was not necessary. n181

[*186] Seven years later, in Rote Taube, n182 the Court changed its policy, and held
that a person skilled in the art must be able to repeat the process of making a new
organism before patent protection should be granted. n183 The Court intended for this
strict reproducibility requirement to apply to process protection both for the process of
making a new organism (as in Rote Taube) and for multiplication methods from the new
organism (as in B ckerhefe [Baker's Yeast] n184 ), as well as to product protection for
the new organism (as in both Rote Taube and Backerhefe).
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Due to the persistent criticism in the doctrine and in practice that was stimulated by
international harmonization movements, the Federal German Supreme Court altered its
point of view and decided in Tollwutvirus [Rabies Virus] n185 that the strict
reproducibility requirement would apply only to process protection for breeders'
products, n186 affirming the position it had established in Rote Taube. The court decided
as well that for product protection to be granted for a new organism, along with process
protection for the multiplication method, a deposit of the new (micro) organism together
with a description of the multiplication method, would suffice. n187 This represents a
marked departure from the position taken by the Court in the B ckerhefe case.
Transferring the reasoning of the German Federal Supreme Court in its
microorganism cases to the question of plant patents would suggest that product
protection for plants is always possible, because this approach removes the most critical
impediment to patenting plants: the repetition of the process of making. n188 Process
protection for such products seems possible only if the process of making can be
repeated, which is most common in the context of modern, genetic modification
techniques that can be accurately described and repeated with few problems by persons
skilled in the art. As a result, when a patent application for a plant invention contains
product claims and process claims, the product claims are in principle always admissible
if the

[*188] requirements of novelty, inventive step and industrial applicability are met, while
process claims are only admissible if the process can also be repeated.
Can the process be repeated in a modern transformation experiment? Theoretically,
the repetition of the process of making is possible in a plant biotechnological experiment.
However, in practice this is not entirely feasible. The technical problems do not occur at
the stage of the introduction of genetic information. The technology for making a DNA
segment is manageable, and assuming that a description is available, a person skilled in
the art should be able to copy the DNA segment to be inserted, on the basis of the
description. The difficulties occur in the stage between the gene construct and the plant
genome. The cause of these difficulties is that the DNA rapidly enters the nucleus of the
plant cell and begins integrating at a random site resulting in the insertion of the new
DNA segment at a different site in every cell transformed. The underlying implication of
this difficulty is that a person skilled in the art who applies the method as specified, can
still arrive at another transgene plant. To place this finding in perspective, it must be
noted that although one can obtain a transgene plant that has different DNA, one usually
arrives at a plant with the same performance.
In practice, the possibility of repeating the process of making is not very important.
Product protection is most often claimed because it offers a wider scope of protection.
However, if product claims are not possible, process claims are the next alternative, albeit
an alternative that offers a reduced degree of patent protection.
In the United States, the non-reproducibility objection was considered in light of
asexually reproduced plants by various legal writers in the 1930s. According to those
authors, the description did not enable a person skilled in the art to repeat the invention.
Rather, repetition of the process of making was completely superfluous because
numerous copies could be created by means of vegetative propagation. According to
Cook:
In most cases, there is no possibility of a plant breeder being able to describe the
process of making a newform that can be relied upon to make the same form again. The
breeder himself could probably not do this. It is not essential, because as long as a single
plant of the new variety exists it can be multiplied almost indefinitely." n189
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Therefore the majority view theorized that the description served only to identify the
patented plant for the purpose of infringement procedures. n190
In the 1970s, debate the non-reproducib ility objection was rarely used to deny UPA
protection to plants.
As a result of jurisprudential and scientific developments, the reproducibility debate
was finally settled in Europe and in the United States.
H. Preemption
In the United States, the USPTO Board of Appeals and Interferences revoked the
doctrine of preemption in 1985 in Hibberd n191 because it could locate no basis for any
such restriction in the language of the PPA, the PVPA, or the UPA. n192 The Board
disagreed with the contention that the scope of patentable subject matter under 35 U.S.C.
101 had been restricted by the passage of the PPA and the PVPA. n193 The Board
also disagreed with the contention that these plant-specific acts represented the exclusive
form of protection for plant life. n194 After the decision in Hibberd, Donald J. Quigg,
U.S. Commissioner of Patents and Trademarks Designate, announced the policy that the
USPTO would henceforth be "examining applications including claims to - e.g., plants
per se, seeds, and plant parts." n195 The Commissioner further announced that "[t]o the
extent that the claimed subject matter is directed to a 'nonnaturally occurring manufacture
or composition of matter - a product of human ingenuity' such claims will not be rejected
under 35 U.S.C.
101 as being directed to unpatentable subject matter." n196 Since

[*190] the introduction of this new policy, UPA patents for plants have been issued in
large numbers. n197
In Europe, the preemption objection can be dismissed on the basis of the 1991
revision of the UPOV Convention, n198 which resulted in marked changes to the
provisions of that treaty. In the 1991 UPOV Convention, Article 2 was replaced by new
text that stipulates that each contracting party shall grant and protect breeders' rights.
n199 In its current (1991) version, the UPOV Convention appears less explicit than the
initial 1961 UPOV Convention with respect to the choice of protection systems for plant
varieties. Legal doctrine has interpreted the new provision as a license for choice that
enables national patent legislators and EPC member states to eliminate the exclusionary
provisions for plant varieties from their patent acts. n200
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VIII. Conclusion
A. Rebuttal of the Objections in Europe
The forego ing analysis of first- and second-generation objections raised under
European patent law to deny patent protection for plants leads to the conclusion that these
objections are not valid for plant biotechnological inventions, or at the very least, must be
carefully considered. Moreover, with regard to plants obtained by conventional breeding,
this analysis shows that many patent law objections are not presently valid.
1. Plant Biotechnological Inventions
The conceptual and technical objections raised in Europe to deny patent protection to
plants within the realm of plant biotechnological inventions may currently be regarded as
outdated as a result of jurisprudential, legislative and scientific developments.
The jurisprudential evolution began in 1969 when the German Federal Supreme
Court recognized, in Rote Taube, that there is no justification for the product-of- nature
objection. Then, in 1987, the Court relaxed the reproducibility requirement in
Tollwutvirus. Although these judgments are from the national court of a member state
and are thus not binding upon the EPC legislative process, these opinions may well carry
significant persuasive authority, given the high regard that has been accorded to these
decisions by legal commentators.
The next development took place during the process of adapting national patent laws
to the EPC, as national legislators confirmed that the term industry should be broadly
construed. As a result, the lack-of- industrial-applicability objection has become largely
fallen by the wayside.
Finally technical developments in plant breeding over the last decade, particularly in
the area of plant biotechnology at the molecular level, make it possible in many cases to
effectively conquer the objections of non-novelty, non- inventiveness and impossibility
of description.
Consequently, the central thesis of this article is that plant biotechnological inventions
are protectable by both product and process patents, and not only on the basis of a
semantic or textual construction, but on the basis of intrinsic arguments as well.
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2. Breeders' Products
Several objections to the patentability of breeders' inventions including the productof- nature objection and the lack-of- industrial- applicability objection are no longer valid.
However, the absolute novelty requirement and the inventive step requirement of patent
law will be difficult to satisfy using conventional breeding techniques.
With a more flexible interpretation of the reproducibility requirement, product patent
protection for breeders' products is appropriate in those cases in which the novelty and
the inventive step requirements can be satisfied, to the extent that the plant organism is
available for multiplication by a deposit or in a comparable way. Process protection will
not be available in the majority of conventional breeding cases, unless the breeding
method is described in manner that allows step-by-step repetition, which is both difficult
and nearly impossible. However, in those rare instances in which it is possible to repeat
the process of making, or at such time as the reproducibility requirement is diminished by
courts or legislatures, protection using process patents should no longer be denied, and
the legal doctrine appears to be moving in this direction. Strict requirements within the
framework of publicity theory in the area of practicability, including the reproducibility
requirement, are no longer justified. This holds true under either the modern view that the
reproducibility requirement constitutes a completion of the practicability requirement or
the traditional view that reproducibility is an essential characteristic of the patentable
invention.
3. All Plant Inventions
This conclusion leads directly to the thesis that patent law should provide patent
protection for all plant inventions regardless of whether they are obtained by
conventional breeding methods or by modern transformation techniques. This position
could be effectuated by abolishing the exclusion for plant varieties found Article 53(b) of
the EPC or, more radically, by completely rescinding Article 53(b).
Regarding the relationship between patent law and the protection of breeders' rights,
this article does not advocate the elimination of breeders' rights protection systems.
Instead, it advocates the coexistence of both protection systems, with the choice of which
system to use left to the individual plant breeder. For modern biotechnological
transformation methods that are new, non-obvious and repeatable and that can be carried
out with a group of plants, protection can be sought under patent law. With methods of
conventional breeding that lack

[*193] novelty and non-obviousness, protection can be sought under the law of breeders'
rights. In this way, breeders' rights should continue to play an important role alongside
patent law.
B. Rebuttal of the Objections in the United States
This article has also sought to determine whether conceptual and technical objections
have been raised in the United States to deny patent protection to plants under the general
patent acts. Indeed, in the United States, as in Europe, various objections, including the
product-of-nature, the living-organism and the preemption objections were raised by
litigants under the first- generation patent acts. All of these objections were ultimately
eliminated by court decisions: the product-of-nature objection and the living-organism
objection were cast away by the Supreme Court's 1980 Chakrabarty decision while the
preemption objection was done in by the Board of Patent Appeals and Interferences in its
1985 Hibberd decision.
C. The European and U.S. Rebuttals in Comparison
A comparison between the European and U.S. contexts shows that there are striking
similarities and differences between the European and U.S. approaches to the
establishment of protection for plants under the general patent acts. Initially, under the
first-generation patent acts, the European and U.S. frameworks ran parallel. The language
of the first-generation patent acts was equally unc lear in both the United States and
Europe with respect to the patentability of plants. Equally similar were the firstgeneration objections raised to deny patent protection to plants in Europe and in the
United States. Subsequently, the perception that general patent law was inappropriate for
the protection of plants resulted in the establishment of plant-tailored protection systems
in both Europe and the United States.
The divergence between European and American approaches occurred with the
enactment of the second-generation patent acts. The EPC and its member states adopted
an explicit exclusionary provision regarding plant varieties, while the 1952 U.S. Patent
Act contained no similar clause - but neither did U.S. patent law contain a provision that
explicitly allowed the patentability of plants.
This chasm between European and American patent law - created along with the
inception of the EPC - was quickly bridged. General discontent over inadequate plant
protection systems and the confusion regarding the status of the law led to a resurgence
of demand

[*194] for plant protection under general patent acts in both Europe and the United
States. The simultaneous renewal of the plant patentability debate in Europe and the
United States resulted in an acceptance of the patentability of plants. However, there was
a significant distinction between the arguments that prevailed in these two patentability
debates. The U.S. Supreme Court decided to extend patent law to include plants by
giving an extensive interpretation to the terms "manufacture" and "composition of
matter" in 35 U.S.C.
101. This may be understood as an extensive interpretation of a "requirement"
provision. Following a different approach, the European Technical Boards of Appeal
decided to extend patent law to plants by giving a restrictive interpretation to the term
"plant variety" in Article 53(b) of the EPC. This may be understood as a restrictive
interpretation of an exclusionary provision.
The gap between European and U.S. plant-patent policies reopened in 1995 when the
EPO decided, in PGS, to cease granting patent claims on plants per se, and this gap
remains open as result of the affirmation of the PGS decision in Novartis. As a result, the
question whether plants may be protected under the general patent act must now be
answered differently in the United States than in Europe. In the United States, the debate
has been settled - the courts filled the legal vacuum created under the pre-1952 patent
acts (and prolonged by the 1952 Patent Act) in favor of UPA patent protection for plants.
In Europe the discussion is probably not over, and the picture is still obscure. On the one
hand there is the current EPO case law, according to which neither plants nor plant
varieties are patentable, while on the other hand there is the Biotechnology Directive of
the European Parliament and of the Council which allows patents for plants, but denies
patents for plant varieties. Regrettably, the Directive maintains the confusion-causing
semantic distinction between "plant" and "plant variety." To provide the clarity that is
needed, the EPO should comply with the outcome of the intrinsic rebuttal, accept that
patent protection for plants can be justified from a legal point of view, and rescind Article
53(b) of the EPC. By taking these steps, the EPC could finally pave the way for plants to
be covered by patents, and Europe could realign itself again with the United States in the
area of patent protection for plants.
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