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Chapter 12

Patenting Living Organisms

A landmark decision

In a 5 to 4 decision (Diamond v. Chakrabarty,
June 16, 1980), the Supreme Court ruled that a
manmade mice-organism is patentable under
the current patent statutes. This decision was
alternately hailed as having “assured this coun-
try’s technology future”l and denounced as cre-
ating “the Brave New World that Aldous Huxley
warned of. ”2 However, the Court clearly stated
that it was undertaking only the narrow task of
determining whether or not Congress, in enact-
ing the patent statutes, had intended a man-
made micro-organism to be excluded from pat-
entability solely because it was alive. Moreover,
the opinion invited Congress to overturn the
decision if it disagreed with the Court’s inter-
pretation.

‘Prepared Statement of C,enentech,  Inc., cited in “Science May
Patent New Forms of Life, Justices Rule, 5 to 4,” The New York
‘rimes, June 17, 1980, p. 1.

‘Prepared statement of the Peoples’ Business Commission, cited
in “Science May Patent New Forms of Life, Justices Rule, 5 to 4,”
The New York Times, June 17, 1980, p. 1.

Congress may want to reconsider the issue of
whether and to what extent it should specifi-
cally provide for or prohibit the patentability of
living organisms. While the judiciary operates
on a case-by-case basis, Congress can consider
all the issues related to patentability at the same
time, gathering all relevant data and taking tes-
timony from the interested parties. The issues
involved go beyond the narrow ones of scien-
tific capabilities and the legal interpretations of
statutory wording. They require broader deci-
sions based on public policy and social values;
Congress has the constitutional authority to
make those decisions for society. It can act to re-
solve the questions left unanswered by the
Court, overrule the decision, or develop a com-
prehensive statutory approach, if necessary.
Most importantly, Congress can draw lines; it
can specifically decide which organisms, if any,
should be patentable.

Legal protection of inventions

The inherent “right” of the originator of a
new idea to that idea is generally recognized, at
least to the extent of deserving credit for it
when used by others. At the same time, it is also
believed that worthwhile ideas benefit society
when they are widely available. Similarly, when
an idea is embodied in a tangible form, such as
in a machine or industrial process, the inventor
has the “right” to its exclusive posession and use
simply by keeping it secret. However, if he may
be induced to disclose the invention’s details,
society benefits from the new ideas embodied
therein, since others may build upon the new
knowledge. The legal system has long recog-
nized the competing interests of the inventor
and the public, and has attempted to protect

both. The separate laws covering trade secrets
and patents are the mean by which this is done.

Trade secrets

The body of law governing trade secrets rec-
ognizes that harm has been done to one person
if another improperly obtains a trade secret and
then uses it personally or discloses it to others.
A trade secret is anything—device, formula, or
information—which when used in a business
provides an advantage over competitors ig-
norant of it—e.g., improper acquisition includes
a breach of confidence, a breach of a specific
promise not to disclose, or an outright theft.
Trade secrecy is derived from the common law,
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as opposed to being specifically created by
statute; the State courts recognize and protect it
as a form of property. The underlying policy is
one of preventing unfair competition or unjust
benefits. The protection lasts indefinitely. Two
well-known examples of long-time trade secrets
are the formulas for Coca Cola and for Smith
Brothers’ black cough drops; the latter is sup-
posedly over 100 years old.

A company relying on trade secrecy to pro-
tect an important invention must take several
steps to effect that protection. These include:
permitting only key personnel to have access,
requiring such people to sign complex contracts
involving limitations on subsequent employ-
ment, and monitoring employees and com-
petitors for possible breaches of security. Even
so, there are practical limitations to what can be
done and what can be proved to the satisfaction
of a court. Moreover, independent discovery of
the secret by a competitor is not improper, in-
cluding the discovery of a secret process by an
examination of the commercially marketed
product. Most importantly, once a trade secret
becomes public through whatever means, it can
never be recaptured. Thus, reliance on trade
secrecy for protecting inventions can be risky.

! Patents
I

I In contrast to the common law development
of trade secrecy, patent law is a creation of Con-
gress. The Federal patent statutes (title 35 of the
United States Code) are derived from article
section 8, of the Constitution, which states:

The Congress shall have Power . . . To pro-
mote the Progress of Science and useful Arts, by
securing for limited Times to Authors and In-
ventors the exclusive Right to their respective
Writings and Discoveries.

I,

This clause grants Congress the power to cre-
ate a Federal statutory body of law designed to
encourage invention by granting inventors a
lawful monopoly for a limited period of time.
Under the current statutory arrangement,
which is conceptually similar to the first patent
statutes promulgated in 1790, a patent gives the
inventor the right to exclude all others from
making, using, or selling his invention within

the United States without his consent for 17
years. In return, the inventor must make full
public disclosure of his invention. The policy be-
hind the law is twofold. First, by rewarding suc-
cessful efforts, a patent provides the inventor
and those who support him with the incentive
to risk time and money in research and develop-
ment. Second, and more importantly, the patent
system encourages public disclosure of techni-
cal information, which may otherwise have re-
mained secret, so others may use the knowl-
edge. The inducement in both cases is the po-
tential for economic gain through exploitation
of the limited monopoly. Of course, there are
many reasons why this potential may not be
realized, including the existence of competing
products.

To qualify for patent protection, an invention
must meet three statutory requirements: it
must be capable of being classified as a process,
machine, manufacture, or composition of mat-
ter; it must be new, useful, and not obvious; and
it must be disclosed to the public in sufficient
detail to enable a person skilled in the same or
the most closely related area of technology to
construct and operate it. Plants that reproduce
asexually may also be patented, but slightly dif-
ferent criteria are used.

Although the categories in the first require-
ment are quite broad, they are not unlimited. In
fact, the courts have held such things as scien-
tific principles, mathematical formulas, and
products of nature to be unpatentable on the
grounds that they are only discoveries of pre-
existing things—not the result of the inventive,
creative action of man, which is what the patent
laws are designed to encourage. This concept
was reaffirmed in the Chakrabarty opinion.

The requirement that an invention be useful,
new, and- not obvious further narrows the
range of patentable inventions. Utility exists if
the invention works and would have some bene-
fit to society; the degree is not important. Novel-
ty signifies that the invention must differ from
the “prior art” (publicly known inventions or
knowledge). Novelty is not considered to exist,
—e.g., if: 1) the applicant for a patent is not
the inventor, 2) the invention was previously
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known or used publicly by others in the United
States, or 3) the invention was previously de-
scribed in a U.S. or foreign patent or publica-
tion. The inability to meet the novelty require-
ment is another reason why products of nature
are unpatentable. Nonobviousness refers to the
degree of difference between the invention and
the prior art. If the invention would have been
obvious at the time it was made to a person with
ordinary skill in that field of technology, then it
is not patentable. The policy behind the dual
criteria of novelty and nonobviousness is that a
patent should not take from the public some-
thing which it already enjoys or potentially
enjoys as an obvious extension of current
knowledge.

The final requirement—for adequate public
disclosure of an invention—is known as the en-
ablement requirement. It is designed to ensure
that the public receives the full ,benefit of the
new knowledge in return for granting a limited
monopoly. As a public document, the patent
must contain a sufficiently detailed description
of the invention so that others in that field of
technology can build and use it. At the end of
this description are the claims, which define the
boundaries of the invention protected by the
patent.

The differences between trade secrets and
patents, therefore, center on the categories of
inventions protected, the term and degree of
protection, and the disclosure required. Only
those inventions meeting the statutory require-
ments outlined above qualify for patents and
then only for a limited time, whereas anything
giving an advantage over business competitors
qualifies as a trade secret for an unlimited time.
A patent requires full public disclosure, while
trade secrecy requires an explicit and often
costly effort to withhold information. The pat-
ent law provides rights of exclusion against
everyone, even subsequent independent inven-
tors, while the trade secrecy law protects only
against wrongful appropriation of the secret.

Any organism that both meets the broad defini-
tion of a trade secret and may be lawfully
owned by a private person or entity can be pro-
tected by that body of law, including micro-
organisms, plants, animals, and insects. In addi-
tion, plants are covered specifically by two Fed-
eral statutes, the Plant Patent Act of 1930 and
the Plant Variety Protection Act of 1970. Fur-
thermore, the Supreme Court has now ruled
that manmade micro-organisms are covered by
the patent statutes. Its determination of con-
gressional intent in the Chakrabarty case was
based significantly on an analysis of the two
plant protection statutes.

Patent protection for plants was not available
until Congress passed the Plant Patent Act of
1930, recognizing that not all plants were prod-
ucts of nature because new varieties could be
created by man. This Act covered new and dis-
tinct asexually reproduced varieties other than
tuber-propagated plants or those found in na-
ture. * The requirement for asexual reproduc-
tion was based on the belief that sexually
reproduced varieties could not be reproduced
true-to-type and that it would be senseless to try
to protect a variety that would change in the
next generation. To deal with the fact that or-
ganisms reproduce, the Act conferred the right
to exclude others from asexually reproducing
the plant or from using or selling any plants so
reproduced. It also liberalized the description
requirement for plants. Because of the impos-
sibility of describing plants with the same de-
gree of specificity as machines, their description
need only be as complete as is “reasonably possi-
ble.”

By 1970, plant breeding technology had ad-
vanced to where new, stable, and uniform vari-
eties could be sexually reproduced. As a result,
Congress provided patent-like protection to
novel varieties of plants that reproduced sexu-
ally by passing the. Plant Variety Protection Act
of 1970. Fungi, bacteria, and first-generation
hybrids were excluded. * * Hybrids have a built-

Living organisms

Although the law for protecting inventions is
usually thought of as applying to inanimate ob-
jects, it also applies to certain living organisms.

● Approximately 4,500 plant patents have been issued to date,
most for roses, apples, peaches, and chrysanthemums.

● ● Originally, six vegetables—okra, celery, peppers, tomatoes,
carrots, and cucumbers—were also excluded. On Dec. 22, 1980,
President Carter signed legislation (H.R. 999) amending the Plant
Variety Protection Act to include these vegetables, to extend the
term of protection to 18 years, and to make certain technical
changes.
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in protection, since the breeder can control the
inbred, parental stocks and the same hybrid
cannot be reproduced from hybrid seed.

The 1970 Act, administered by the Office of
Plant Variety Protection within the U.S. Depart-
ment of Agriculture (USDA), parallels the patent
statutes to a large degree. Certificates of Plant
Variety Protection allow the breeder to exclude

others from selling, offering for sale, reproduc-
ing (sexually or asexually), importing, or export-
ing the protected variety. In addition, others
cannot use it to produce a hybrid or a different
variety for sale. However, saving seed for crop
production and for the use and reproduction of
protected varieties for research is expressly
permitted. The term of protection is 18 years.

The Chakrabarty case

In 1972, Ananda M. Chakrabarty, then a re-
search scientist for the General Electric Co., de-
veloped a strain of bacteria that would degrade
four of the major components of crude oil. He
did this by taking plasmids from several dif-
ferent strains, each of which gave the original
strain a natural ability to degrade one of the
crude oil components, and putting them into a
single strain. The new bacterium was designed
to be placed on an oil spill to break down the oil
into harmless products by using it for food, and
then to disappear when the oil was gone. Be-
cause anyone could take and reproduce the mi-
crobe once it was used, Chakrabarty applied for
a patent on his invention. The U.S. Patent and
Trademark Office granted a patent on the proc-
ess by which the bacterium was developed and
on a combination of a carrier (such as straw)
and the bacteria. It refused to grant patent pro-
tection on the bacterium itself, contending that
living organisms other than plant were not
patentable under existing law. On appeal, the
Court of Customs and Patent Appeals held that
the inventor of a genetically engineered micro-
organism whose invention otherwise met the
legal requirements for obtaining a patent could
not be denied a patent solely because the inven-
tion was alive. The Supreme Court affirmed.

The majority opinion characterized the issue
as follows:3

The question before us in this case is a nar-
row one of statutory interpretation requiring us

3Diamond  v. Chakrabarfy, 100 S. Ct. 2204, 2207 (1980).

‘(Whoever invents or discovers any new and
useful process, machine, manufacture, or com-
position of matter, or any new and useful im-
provement thereof, may obtain a patent there-
for, subject to the conditions and requirements
of this title. ”

Specifically, we must determine whether re-
spondent’s micro-organism constitutes a “manu-
facture” or “composition of matter” within the
meaning of the statute.

After evaluating the words of the statute, the
policy behind the patent laws, and the legis-
lative history of section 101 of the patent
statutes and of the two plant protection Acts,
the Court ruled that Congress had not intended
to distinguish between unpatentable and pat-
entable subject matter on the basis of living ver-
sus nonliving, but on the basis of “products of
nature, whether living or not, and human-made
inventions. ”4 Therefore, the majority ruled,
“[t]he patentee has produced a new bacterium
with markedly different characteristics from
any found in nature and one having potential
for significant utility. His discovery is not na-
ture’s handiwork, but his own; accordingly it is
patentable subject matter under $l01.”5 The
majority did not see their decision as extending
the limits of patentability beyond those set by
Congress.

The Court found that, in choosing such ex-
pansive terms as “manufacture” and “com-
position of matter”—words that have been in
every patent statute since 1793—Congress plain-
ly intended the patent laws to have a wide

41bid,  p, 2,210.
Slbid,  p. 2,208.
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scope. Moreover, when these laws were last re-
modified in 1952, the congressional committee
reports affirmed the intent of congress that pat-
entable subject matter “include anything under
the sun that is made by man. ”6 The Court
acknowledged that not everything is patentable;
laws of nature, physical phenomena, and
abstract ideas are not.

The Court found the Government’s argu-
ments unpersuasive. Specifically, that passing
the Plant Patent Act of 1930 and the Plant Varie-
ty Protection Act of 1970, which excluded bac-
teria, was evidence of congressional under-
standing that section 101 did not apply to living
organisms; otherwise; these statutes would
have been unnecessary. In disagreeing, the
Court stated that the 1930 Act was necessary to
overcome the belief that even artificially bred
plants were unpatentable products of nature
and to relax the written description require-
ment, permitting a description as complete as is
“reasonably possible. ” As for the 1970 Act, the
Court stated that it had been passed to extend
patent-like protection to new sexually reproduc-
ing varieties, which, in 1930, were believed to
be incapable of reproducing in a stable, uniform
manner. The 1970 Act’s exclusion of bacteria,
which indicated to the Government that Con-
gress had not intended bacteria to be pat-
entable, was considered insignificant for a num-
ber of reasons.

The Government had also argued that Con-
gress could not have intended section 101 to
cover genetically engineered micro-organisms,
since the technology was unforeseen at the
time. The majority responded that the very pur-
pose of the patent law was to encourage new,
unforeseen inventions, which was why section
101 was so broadly worded. Furthermore, as
for the “gruesome parade of horribles”7 that
might possibly be associated with genetic engi-
neering, the Court stated that the denial of a
patent on a micro-organism might slow the sci-
entific work but certainly would not stop it; and
the consideration of such issues involves policy
judgments that the legislative and executive

es, R@, N~,, 1979, 82d (:[]ng, , 2d $j~ss.  , P. 5, 19,52; H . R. Rq)t  . No.

1923, ml IIong., 2 d  Sess. j  p. 6, 1952, cited in Diam~~~ v.
Chakrabarfy,  100” S. Ct. 2204, 2207 [ 1980).

7Diamond  t’. Chakrabarty,  100 S. Ct. 2204, 2211 (1980).

branches of Government, and not the courts,
are competent to make. It further recognized
that Congress could amend section 101 to spe-
cifically exclude genetically engineered orga-
nisms or could write a statute specifically de-
signed for them.

The dissenting Justices agreed that the issue
was one of statutory interpretation, but inter-
preted section 101 differently. They saw the
two plant protection Acts as strong evidence of
congressional intent that section 101 not cover
living organisms. In view of this, the dissenters
maintained that the majority opinion was ac-
tually extending the scope of the patent laws
beyond the limit set by Congress.

The stated narrowness of the Court’s decision
may limit its impact as precedent in subsequent
cases that raise similar issues, although not nec-
essarily. Certainly, the decision applies to any
genetically engineered micro-organism. It is a
technical distinction without legal significance
that most of the work being done on such orga-
nisms involves recombinant DNA (rDNA) tech-
niques, which Chakrabarty did not use. The real
question is whether or not it would permit the
patenting of other genetically engineered or-
ganisms, such as plants, animals, and insects.
Any fears that the decision might serve as a
legal precedent for the patenting of human be-
ings in the distant future are totally groundless.
Under our legal system, the ownership of hu-
mans is absolutely prohibited by the 13th
amendment to the Constitution.

Although the Chakrabarty case involved a
micro-organism, there is no reason that its ra-
tionale could not be applied to other organisms.
In the majority’s view, the crucial test for pat-
entability concerned whether or not the micro-
organism was manmade. Conceptually, there is
nothing in this test that limits it to micro-
organisms. The operative distinction is between
humanmade and naturally occurring “things,”
regardless of what they are. Thus, the Chakra-
barty opinion could be read as precedent for in-
cluding any genetically engineered organism
(except humans) within the scope of section 101.
Whether a court in a subsequent case will inter-
pret Chakrabarty broadly or narrowly cannot be
predicted.
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Even if section 101 were interpreted as cover-
ing other genetically engineered organisms,
they probably could not be patented for failure
to meet another requirement of the patent
laws—the enablement requirement. It is gener-
ally impossible to describe a living organism in
writing with enough detail so that it can be
made on the basis of that description. Relaxing
this requirement for plants was one reason
behind the Plant Patent Act of 1930. For micro-
organisms, the problem is solved by depositing a
publicly available culture with a recognized na-
tional repository and referring to the accession
number in the patent. * While such an approach

may be theoretically possible for animals and in-
sects, it may be logistically impractical. How-
ever, if tissue culture techniques advance to the
point where genetically engineered organisms
can be made from single cells and stored indefi-
nitely in that form, there appears to be no rea-
son to treat them any differently than micro-
organisms, in the absence of a specific statute
prohibiting their patentability.

● This procedure was accepted by the Court of Customs and Pat-
ent Appeals (CCPA) in upholding a patent on a process using micro-
organisms. Application of Argoudelis,”  434 F.Zd  1390 (CCPA 1970).
This procedure should also be acceptable for patents on micro-
organisms themselves.

Potential impacts of the decision and
related policy issues

During the 8-year history of the Chakrabarty
case and the surrounding public debate, nu-
merous assertions were made about the poten-
tial impacts of permitting patents on genetically
engineered organisms. They ranged from more
immediate effects on the biotechnology indus-
try, the patent system, and academic research
to the long-term impacts on genetic diversity
and the food supply. In addition, two major pol-
icy issues that have been raised are the morality
of patenting living organisms; and the propriety
of permitting private ownership of inventions
from publicly funded research.

Impacts on industry

The basic question for industry is the extent
to which permitting patents on genetically en-
gineered organisms will stimulate both their de-
velopment and the growth of the industries em-
ploying them. To ascertain this requires first an
examination of the theory and social policies
underlying the patent system.

THE RELATIONSHIP BETWEEN PATENTS
AND INNOVATION

The patent system is supposed to stimulate in-
novation—the process by which an invention is
brought into commercial use—because the in-
ventor does not receive financial rewards until
the invention is used commercially. The Con-
stitution itself presumes this, as do the statutes
enacted pursuant to the patent clause in article
I, section 8. Attempts have been made to subject
this presumption to empirical analysis; but in-
novation is extraordinarily complex and in-
volves interacting factors that are difficult to
separate. In addition, the existence of patents
and trade secrets as alternative means for pro-
tection makes it almost impossible to study the
effects of patents alone on invention and in-
novation. *

● A major reuson for the lack of empirical studies has been the
lack of appropriate data. The information available on the number
of patents applied for and issued does not indicate the importance,
economic benefits, or economic costs of inventions (whether pat-
ented or unpatented) that may not have existed at all or may have
been created more slowly if not for the patent system.S In Presi-
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Several reasonable arguments have been pre-
sented to support the presumption that the pat-
ent system stimulates innovation. First, the po-
tential for the exclusive commercialization of a
new product or process creates the incentive to
undertake the long, risky, and expensive proc-
ess from research through development to mar-
keting. At every stage of innovation—from de-
fining priorities and making initial estimates of
an invention’s value to advertising the finished
product—the inventor and his backers must
spend time, money, and effort, not only to de-
velop a product but to convince others of its
worth. Only a small percentage of new ideas or
inventions survive. If a competitor, particularly
a larger firm with a well-developed marketing
capability, were free to copy a product at this
point, smaller firms would have little incentive
to undertake the process of innovation.

Second, the information and new knowledge
disclosed by the patent allows others to develop
competing, and presumably better, products by
improving on the patented product or “in-
venting around” it. Third, patents may reduce
unnecessary costs to individual firms, thereby
freeing resources for further innovation, Once
a Patent is issued, competitors can redirect
research and development (R&D) funds into
other areas. For the firm holding the patent,
maintaining control over the technology is
theoretically less expensive, since the costs of
trade secret protection are no longer
required. * *

Anecdotal accounts support the proposition
that patents stimulate innovation; probably the
best known is the story of penicillin. Although

dent Carter’s recent report on industrial innovation, the patent
policy committee, composed of industry representatives having
long experience with the patent system, recommended ways of
enhancing innovation by improving the patent system, including
the patenting of industrially important living organisms. However,
they pro~’ided no hard economic data to support their recommen-
dation.’

‘Carole Kitti, and Charles L. Trozzo, T’he Effects of Patent and
Antifrusl  Laws, fiegulations, and Practices on innovation, vol. II (Arl-
ington, t’a., Institute for Defense Aniilyses,  1976), pp. 2,9.

‘U.S. Department of Commerce, Advisory Committee on lndus-
Iria/ Innovation: Final Report, September 1Y79, pp. 148-149.

● *Patent rights can be very expensive to enforce against an in-
!’ringer,  however, should litigation be necessary.

Sir Alexander Fleming had discovered a prom-
ising weapon against bacterial infection, it took
him, over 10 years to get the money and facilities
he needed to purify and produce penicillin in
bulk. Only World War II and an international ef-
fort finally accomplished that task. Sir Howard
Florey, who shared the Nobel prize with Flem-
ing for developing penicillin, attributed the
delay to their not having patented the drug,
which he termed “a cardinal error. “10

Some have claimed that the monopoly power
of a patent can be used to retard innovation. A
corporation can legally refuse to license a pat-
ent on a basic invention to holders of patents on
improvements, thus protecting its product from
becoming less attractive or obsolete. On the
other hand, unless the corporation can satisfy
the market for its product, it is usually in its
economic interest to engage in cross-licensing
arrangements with holders of improvement pat-
ents; it receives royalties and all parties can
market the improved product. Cross-licensing
has been misused several times by a few domi-
nant firms in an attempt to exclude innovative
new firms from their markets. Such arrange-
ments violate the antitrust laws. Whether or not
that body of law adequately prevents patent
misuse is beyond the scope of this report.

THE ADVANTAGES OF PATENTING
LIVING ORGANISMS

Given the presumed connection between
patents and innovation, the next question is
whether patenting a living organism would add
significant protection for the patent holder, or
whether alternative approaches would be suffi-
cient. In this context, it is necessary to focus on
the present industrial applications—which in-
volve only micro-organisms—to examine alter-
native forms of patent coverage and to compare
the protection offered by trade secrecy with
that offered by patents.

Opinions vary widely among spokesmen for
the genetic engineering companies on the value
of patenting micro-organisms.11 Spokesmen for
Genentech, Inc., have stated numerous times

‘“Ibid, pp. 170-171.
I ID. Dickson, “patenting Living organisms: HOW to Beat the Bug-

Rustlers, ” Nature, vol. 283, Jan. 10, 1980, pp. 128-129.
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that such patents are crucial to the development
of the industry, while others have stated their
preference for trade secrecy.

Genentech’s friend-of-the-court brief filed in
the Chakrabarty case stated, “The patent incen-
tive did, and doubtless elsewhere it will, prove
to be an important if not indispensable factor in
attracting private support for life-giving re-
search. ”l2 Genentech has also supported in-
creased patent protection because, to attract
top scientists to the company, it had to give
assurances that they would be able to publish
freely .13 This severely curtails any reliance on
trade secrets.

The rationale behind the contrary position is
based on the belief that the industry is moving
so quickly that today’s frontrunner is not nec-
essarily tomorrow’s, and that unique knowledge
translates into competitive advantage. Thus, in a
strategy similar to that of the advanced micro-
electronics industry, firms may prefer to rely
on trade secrets even for patentable inventions,
coupled with an intense marketing effort once
an invention has reached the commercial stage.
The idea is to get the jump on competitors and
to stay in front. 14

The uncertainty about whether micro-orga-
nisms could be patented before the Supreme
Court’s decision does not appear to have hin-
dered the development of the industry. Clearly,
companies did not have any difficulty raising
capital—e.g., before the decision, Cetus Corp.
had a paper value of $250 million without hold-
ing a single patent on a genetically engineered
organism. Moreover, products such as insulin,
human growth hormone, and interferon were
being made, albeit in small quantities, by un-
patented, genetically modified organisms. (See
ch. 4.)

Before the decision, companies relied either
entirely on trade secrecy for protection, or on a
combination of patents on the microbiological
process and the product and trade secret pro-
tection of the mice-organism itself. Considering

iZBrief f~r (;ellelltech  as Amicus  (hriae,  p. ~.
‘Whonlas Kiley, t’ice Pres ident  and  (;eneral [kmnsel  for

Genentech,  personal communication, Apr. 15, 1980.
j4Di~ks~n, op cit., p. 128.

the existence of such protection, the question is
what the actual advantages are to patenting the
micro-organisms as well.

One advantage results from the ability of a
living organism to reproduce itself. Developing
a new microbe for a specific purpose, such as
the production of human insulin, can be a long,
difficult, and costly procedure. Yet once it is
developed, it reproduces endlessly, and any-
body acquiring a culture would have the benefit
of the development process at little or no cost
unless the organism were patented.

Often, a company is able to keep the microbe
a trade secret, since only the product is sold.
However, where the microbe is the product—
such as with Chakrabarty’s oil-eating bacteri-
um—patenting the organism is the best means
of protection. Moreover, even when a microbe
itself can be kept under lock and key, a com-
pany desiring to patent the process in which it is
used must place a sample culture in a public
repository to meet the enablement require-
ment.

A competitor could legally obtain the micro-
organism. If the competitor were to use it to
make the product for commercial purposes, the
company might suspect infringement but have
difficulty proving it, especially when the prod-
uct is not patented, The infringing activity
would take place entirely within the confines of
the competitor’s plant. Mere suspicion is not suf-
ficient legal grounds for inspecting the com-
petitor’s plant for evidence of infringement
when the unpatented product could theoret-
ically be made by many different methods
besides the one patented. *

A second, but less certain, advantage pro-
vided by patenting the micro-organism is that
even uses and products of the organism not dis-
covered by the inventor would be protected in-
directly. That is, while new uses and products
could be patented by their inventors, those pat-
ents would be “dominated” by the micro-orga-
nism patent. Royalties would have to be paid

“Some  would answer this assertion by saying that ii lawsuit
coutd he stiirt~d even on I he hasis of little et’idence;  the suing com-
Piit)~  t~ould ]WIY oil the discovery }) IWC[?SS, which is Iil]eral  and
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whenever the micro-organism was used for
commercial purposes. Whether this would be a
significant advantage in practice is uncertain.
Usually, only one product is optimally produced
by a given micro-organism and only one micro-
organism is best for a given process. Pre-
sumably, the micro-organism’s inventor would
also have discovered and patented its best use
and product.

Another alternative to patenting a man-made
micro-organism, besides trade secrecy, is to pat-
ent its manmade components. Examples of
these include a plasmid containing the cloned
gene, a sequence of DNA, or a synthetic gene
made by the reverse transcriptase process.
These components, which are nothing more
than strings of inanimate chemicals, would not
be unpatentable products of nature if they were
made in the laboratory and were not identical to
the natural material. Patenting them would not
be equivalent to patenting the entire organism,
since their function would be affected in vary-
ing degrees by the internal environment of their
host. Nevertheless, the inventor of a partic-
ularly useful component, such as an efficient
and stable plasmid, might want to patent it re-
gardless of whether or not the organism could
be patented, since it could be used in an in-
definite number of different micro-organisms.

Thus, if Congress were to prohibit patenting
of micro-organisms because they are alive, in-
dustry could compensate to a large degree by
patenting inanimate components. On the other
hand, if Congress allows the Supreme Court’s
decision to stand, certain components will un-
doubtedly still be patented. In fact, such patents
nay become more important than patents for
micro-organisms, since the components are the
critical elements of genetic engineering.

PATENT V. TRADE SECRET PROTECTION
Even with the advantages provided by pat-

enting a micro-organism, a company could still
decide to rely on trade secrecy. In choosing be-
tween these two options, it would evaluate the
following factors: 15
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whether the organism itself or the sub-
stance that it makes will be the commercial
product,
whether there is any significant doubt of
its meeting the legal requirements for
patenting,
whether there is the likelihood of others
discovering it independently,
whether it is a pioneer invention,
what its projected commercial life is and
how readily others could improve on it if it
were disclosed in a patent,
whether there are any plans for scientific
publication, and
what the costs of patenting are versus re-
liance on trade secrecy.

The first two factors make the decision easy.
Obviously, an organism like Chakrabarty’s can
best be protected by a patent. In most instances,
the substance made by the organism is the com-
mercial product, In that case, if there are sig-
nificant doubts that the organism can meet all
the legal requirements for patentability, the
company would probably decide to rely on
trade secrecy.

The next three factors require difficult de-
cisions to be made on the basis of the charac-
teristics of the new organism, its product, and
the competitive environment. If research to de-
velop a particular product is widespread and in-
tense (as is the case with interferon), the risk of
a competitor developing the invention inde-
pendently provides a significant incentive for
patenting. On the other hand, reverse engineer-
ing (examination of a product by experts to dis-
cover the process by which it was made) by
competitors is virtually impossible for products
of micro-organisms because of the variability
and biochemical complexity of microbiological
processes.

Thus, greater protection may often lie in
keeping a process secret, even if the microbe
and the process could be patented. This is es-
pecially true for a process that is only a minor
improvement in the state of the art or that pro-
duces an unpatentable product already made by
many competitors. The commercial life of the
process might be limited if it were patented be-
cause infringement would be difficult to detect

76-565 0 - 81 - 17
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and not worth the time and money to prosecute
Reliance on trade secrecy might then extend its
commercial life.

Most companies would patent truly pioneer
inventions, which often provide the opportunity
for developing large markets. Moreover, pat-
ents of this sort tend to have long commercial
lives, since it is difficult to circumvent a pioneer
invention and since any improvements are still
subject to the pioneer patent. Furthermore, in-
fringement is easy to detect because of the in-
vention’s trailblazing nature.

The last two factors involve considerations
secondary to a product and its market. Ob-
viously, any publication of the experiments
leading to an invention foreclose the option of
trade secrecy. Also, company must evaluate the
options of protection via either patenting or
trade secrecy in terms of their respective cost
effectiveness.

IMPACT OF THE COURT’S DECISION
ON THE BIOTECHNOLOGY INDUSTRY

The Chakrabarty decision will add some pro-
tection for microbiological inventions by pro-
viding companies with an additional incentive
for* the commercial development of their inven-
tions, particularly in marginal cases, by lower-
ing uncertainty and risk. A greater effect will
result from the new information disclosed in
patents on inventions that otherwise might have
been kept secret indefinitely. Competitors and
academicians will gain new knowledge as well
as a new organism upon which to build. The
Patent office had deferred action on about 150
applications, while awaiting the Court’s deci-
sion; as of December 1980, it was processing ap-
proximately 200 applications on micro-orga-
nisms. 16*

Depending on the eventual number and im-
portance of patented inventions that would
have otherwise been kept as trade secrets, the
ultimate effect of the decision on innovation in
the biotechnology industry could be significant.
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Conversely, if the Court had reached the op-
posite decision, the industry would have been
held back only moderately because of reason-
ably effective alternative means of protection.

Impacts of the Court's decision on the
patent law and the Patent
and Trademark Office

The key rationale supporting the Court’s
holding Chakrabarty’s microbe to be patentable
was the fact that it was manmade; its status as a
living organism was irrelevant. The Patent Of-
fice interprets this decision as also permitting
patents on micro-organisms found in nature but
whose useful properties depend on human in-
tervention other than genetic engineering,l7

e.g., if the isolation of a pure culture of a
microbial strain induces it to produce an an-
tibiotic, that pure culture would be patentable
subject matter.

Because of the complexity, reproducibility,
and mutability of living organisms, the decision
may cause some problems for a body of law de-
signed more for inanimate objects than for liv-
ing organisms. It raises questions about the
proper interpretation and application of the re-
quirements for novelty, nonobviousness, and
enablement. In addition, it raises questions
about how broad the scope of patent coverage
on important micro-organisms should be and
about the continuing need for the two plant pro-
tection Acts. These uncertainties could result in
increased litigation, making it more difficult and
costly for owners of patents on living organism!
to enforce their rights.

The complexity of living matter will make i
difficult for anyone examining the invention to
determine if it meets the requirements for nov
elty, nonobviousness, and enablement. Micro-
organisms can have different characteristics in
different environments.’ Moreover, microbic
taxonomists often differ on the precise classifi-
cation of microbial strains. Even after expensive
tests, uncertainty may still exist about whether
a specific micro-organism is distinct from othter
known strains; scientists do not have complete

‘‘1 hid, Ji~ll.  7, 19S 1.
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knowledge of any single organism’s biophysical
and biochemical mechanisms. Consequently,
there may be cases where it is difficult to know
the prior art precisely enough to make a deter-
mination of novelty.

Similarly, microbial complexity raises prob-
lems in determining nonobviousness because
there are so many different ways of engineering
a new organism with a desired trait—e.g., a
gene could be inserted into a given plasmid at
several different positions. If a microbe with the
gene at one position in the plasmid were
patented, could a patent be denied to an other-
wise structurally identical organism with the
gene at a different position because the second
was obvious? Perhaps not. The second organism
would probably not be an obvious invention if it
provided significantly more of the product, a
better quality product under similar fermenting
conditions, or the same product under cheaper
operating conditions.

As to enablement, the major problem has
been discussed previously; placing a culture of
the micro-organism into a repository is the ac-
cepted solution. One problem with repositories,
however, is their potential misuse. In a case in-
volving alleged price fixing and unfair competi-
tion—e.g., the Federal Trade Commission found
that micro-organisms placed in a public reposi-
tory pursuant to process and product patents
on the antibiotic Aureomycin did not produce
the antibiotic in commercially significant
amounts; in actual practice, other strains were
being used for production, and the company in-
volved was able to benefit from a patent, while,
in effect, retaining the crucial micro-organism
as a trade secret. 18*

Complexity also raises questions about the ap-
propriate scope of patent coverage. In a patent,
the inventor is permitted to claim his invention
as broadly as possible, so long as the claims

l#Anlerican  (:vanamid (:0., ef. al., 6~J k“I’(; 1747, 1905 n. 14 ( 1963),
vara[cd  and remanded, 363 *’. zcl 7.57 (6th (:ir. 1966), readopted 72
E-[’(:  623 ( 1967),  affirmed  401 F.2d 574 f6th (;ir. 1968), cerf.  denied,
394 [ 1.s. 920 ( 1 969).
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made do not overlap with any “prior art” or ob-
vious extensions thereof—e.g., a person who
developed a particular strain of Escherichia coli
that produced human insulin through a geneti-
cally modified plasmid could be entitled to a pat-
ent covering all strains of E. coli that produce
the insulin in the same way. Chakrabarty’s pat-
ent application—e.g., claimed “a bacterium from
the genus pseudomonas containing therein at
least two stable energy generating plasmids,
each of said plasmids providing a separate
hydrocarbon degradative pathway.” Several
species and hundreds of strains of Pseudomonas
fit this description. A patent limited to a par-
ticular microbial strain is not particularly
valuable because it can easily be circumvented
by applying the inventive concept to a sister
strain; on the other hand, a patent covering a
whole genus of micro-organism (or several) may
retard competition. This problem will probably
be resolved by the Patent Office and the courts
on a case-by-case basis.

Another aspect of the same problem is
whether a patent on an organism would cover
mutants. It would not if the mutation occurred
spontaneously and sufficiently altered the
claimed properties. However, if a new organism
were made in a laboratory with a patented
organism as a starting point, the situation would
be analogous to one where an inventor can pat-
ent an improved version of a machine but must
come to terms with the holder of the “domi-
nant” patent before marketing it.

The Chakrabarty decision also raises ques-
tions about the scope of section 101 and its rela-
tion to the plant protection Acts—e.g., plant
tissue culture is, in effect, a collection of micro-
organisms; should it be viewed as coming under
section 101 instead of either of the plant pro-
tection Acts? Could plants excluded under these
Acts—such as tuber-propagated plants or first-
generation hybrids—be patented under section
101? Could any plants or seeds be patented
under section 101, and if so, is there still a need
for the plant protection Acts? If there is a need,
would the Acts be administered better by only
one agency? The Senate Committee on Appro-
priations has directed the Departments of Com-
merce and Agriculture to submit a report
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within 120 days of the Chakrabarty decision on
the advisability of shifting the examining func-
tion to USDA. 19 As of December 1980, this issue
was still under study. These questions could be
resolved by the courts, but they are probably
more amenable to a statutory solution.

Another effect of the decision could be on
patent enforcement. The various uncertainties
discussed above may have to be resolved
through costly litigation. Moreover, in specific
cases, the problems associated with describing a
micro-organism in sufficient detail may increase
the chances that a patent will be declared
invalid. In any event, litigation costs would
probably increase as more expert testimony is
needed.

The fact that organisms mutate might intro-
duce still another complication into infringe-
ment actions. A deposited micro-organism is the
standard by which possible infringement would
be judged. If it has mutated with respect to one
of its significant characteristics, a patent holder
who is seeking to prove infringement may have
no case. While this problem does not appear to
be amenable to a statutory solution, the risk of
such a mutation is actually quite small. *

Because a living invention reproduces itself,
the statutory definition of infringement may
have to be changed. Presently, infringement
consists of making, using, or selling a patented
invention without the permission of the patent
holder. Theoretically, someone could take part
of a publicly available micro-organism culture,
reproduce it, and give it away. Arguably, this is
not “making” the invention, and the patent
holder would have the burdensome and expen-
sive task of going after each user. The two plant
protection statutes deal with this problem by
specifically prohibiting unauthorized repro-
duction of the protected plant. This approach
may be necessary for other living inventions,

How all of these uncertainties will affect the
Patent Office’s processing of applications cannot
be predicted. Currently, the average processing
time for all applications is 22 months; separate
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information on genetic engineering applications
is not available.20 It may take examiners longer
to process applications on micro-organisms than
for those covering only microbiological proc-
esses or products because of the interpretive
problems mentioned. Moreover, the Patent Of-
fice will have to develop greater expertise in
molecular genetics—a frontier scientific field
that has only recently been the subject of patent
applications. On the other hand, the Office
generally faces this problem for any new area
of technology.

In terms of increased numbers of applica-
tions, the decision is not expected to have a sig-
nificant effect on the Patent Office operations in
the next few years. The Office receives approx-
imately 100,000 applications a year, and it has
about 900 examiners, each processing an aver-
age of about 100 applications per year. Figures
on the number of applications on genetically
engineered organisms vary, depending on how
the category is defined, and precise information
has not been tabulated by the Patent Office.
Rough estimates indicate that in February 1980
about 50 applications were pending, and by
December 1980, that number had increased to
about 100. Applications are being filed at the
rate of about 5 per month. Also, just over 100
are pending on microbes that have been isolated
and purified from natural sources, but have not
been genetically engineered. Four examiners
are working on both categories as well as
others. Thus, in view of the total operations of
the office, these applications require only a
small part of its resources. over the next few
years, the number is expected to increase be-
cause of the decision and developments in the
field but not to a point where more than a few
additional examiners will be needed.2l

Impact of the Court's decision on
academic research

Many academicians have voiced concerns
about the effects on research of the Chakrabarty
decision and the commercialization of molecu-
lar biology in general. They claim that the re-
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suits of rDNA research are not being published
while patent applications are pending, discus-
sion at scientific meetings is being curtailed, and
novel organisms are less likely to be freely ex-
changed. A related concern is that scientific
papers may not be citing the work of other sci-
entists to avoid casting doubt on the novelty or
inventiveness of the author’s work, should he
decide to apply for a patent. Finally, there is
concern that the granting of patents on basic
scientific processes used in the research labora-
tory will directly impede basic research—e.g.,
two scientists have recently been granted a pat-
ent on the most fundamental process of molec-
ular genetic technology—the transfer of a gene
in a plasmid using rDNA techniques.22 The pat-
ent has been transferred to the universities
where they did their work—Stanford and the
University of California at San Francisco (UCSF).
Although both universities have stated they
would grant low-royalty licenses to anyone who
complied with the National Institutes of Health
(NIH) Guidelines, subsequent owners of fun-
damental process patents may not be so
altruistic.

There are several reasons for believing that
these concerns, although genuinely held, are
somewhat overstated. First, patents on funda-
mental scientific processes or organisms should
not directly hinder research. The courts have
interpreted patent coverage as not applying to
research; in other words, the patent covers only
the commercial use of the invention.23 Also, it
would be difficult and prohibitively expensive
for a patent holder to bring infringement ac-
tions against a large number of geographically
separated scientists. Second, patents ultimately
result in full disclosure. If patents were not
available, trade secrecy could be relied on, with
the result that important information might
never become publicly available. Third, al-
though delays occur while a patent application
is pending, they often happen anyway while ex-
periments are being conducted or while articles
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are being prepared for publication because of
the competitive nature of modern science.

Essentially, the issue is the effect of the com-
mercialization of research results on the re-
search process itself. Even if patents were not
available for biological inventions, the inventor
would simply keep his results secret if he were
interested in commercialization. Viewed from
this perspective, it is difficult to see why the
availability of patents should affect the ex-
change of scientific information in genetic re-
search any more than it does in any other field
of research with commercial potential. The
Chakrabarty decision may inhibit the dissemina-
tion of information only if it creates an atmos-
phere that stimulates academic scientists to
commercialize their findings. However, if it en-
courages them to rely on patents rather than on
trade secrets, it will ultimately enhance the
dissemination of information.

Impacts of the Court’s decision on
genetic diversity and the food supply

Some public interest groups have claimed
that patenting genetically modified organisms
will adversely affect genetic diversity and the
food supply. The claim is based on an analogy to
a situation alleged to exist for plants. Briefly, the
groups claim that patenting micro-organisms
will irrevocably lead to patents on animals,
which will have the same deleterious effects on
the animal gene pool and the livestock industry
as the two plant protection Acts have had on the
plant gene pool and the plant breeding industry.
The alleged effects are: loss of germplasm re-
sources as a result of the elimination of thou-
sands of varieties of plants; the increased risk of
widespread crop damage from pests and dis-
eases because of the genetic uniformity result-
ing from using a single variety; and the increas-
ing concentration of control of the world’s food
supply in a few multinational corporations
through their control of plant breeding com-
panics.24

only limited evidence is available, but no con-
clusive connection has been demonstrated be-
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tween the plant protection laws and the loss of
genetic diversity, the encouragement of using a
single variety, and any increased control by a
few corporations of the food supply. (For a de-
tailed discussion, see ch. 8.) Therefore, any con-
nection between patenting micro-organisms
and potential detrimental impacts on the live-
stock industry appears tenuous at best. The
assumptions that the Chakrabarty decision will
inevitably lead to patenting animals, and that
the consequences will be the same as those
claimed to result from granting limited owner-
ship rights to varieties of plants, are speculative.

The morality of patenting living
organisms

The moral issue is difficult to analyze because
it embodies at least three overlapping questions:
whether it is moral to grant exclusive rights of
ownership to a living species; whether patents
on lower forms of life will inevitably lead to
genetic engineering of humans; and whether
patenting organisms undermines the generally
held belief in the uniqueness and sanctity of life,
especially human life.

It is difficult to assess the extent of the belief
that patenting living organisms is intrinsically
immoral, and no such assessment has been
done. Its extent and intensity will probably be
directly correlated with the complexity of the
organism involved. Fewer people will be dis-
turbed about patenting micro-organisms than
about patenting cattle. A belief in the immorali-
ty of patenting a living organism is a value judg-
ment to which Congress may wish to give some
consideration.

The second aspect of the moral issue revolves
around the well-known metaphor of the “slip-
pery slope”-the fear that the first steps along
the path of genetic engineering may irrevocably
lead to man. Technology, at times, appears to
have its own momentum; the aphorism “what
can be done, will be done” has been true in the
past. Thus, some people fear that patenting
micro-organisms may indeed set a dangerous
precedent and encourage the technology to pro-
gress to the point of the ultimate dehumaniza-

tion—the engineering of people as an industrial
enterprise. 25

The Chakrabarty opinion was written in nar-
row terms. But while its reasoning might be ap-
plied to a future case involving an animal or in-
sect, it simply could not be used to justify the
patenting of human beings because of the 13th
amendment to the Constitution, which prohibits
the ownership of humans.

One way to negotiate the slippery slope is to
deal directly with the adverse aspects of the
technology. Barriers can be erected along the
slope; the Constitution already protects
humans. Congress can erect other barriers by
statute, specifically drawing lines as to which
organisms can or cannot be patented.

The third part of the issue is religous or
philosophical in nature. For many, the patent-
ing of a living organism undermines the awe
and deep respect they hold for the unique na-
ture of life. Moreover, it raises apprehensions of
an ultimate threat to concepts of the nature of
humanity and its place in the universe. To these
people, if life can be engineered and patented,
perhaps it is not special or sacred. If this is true
of lower organisms, why would human beings
be different? (This and other aspects of the
morality issue are discussed in greater detail in
ch. 13.)

Private ownership of inventions
from publicly funded research

Much of the basic research in molecular ge-
netics has been funded by Federal grants. Most
of the work leading to the development of rDNA
techniques—e.g., was performed at Stanford
University and UCSF under NIH grants. The
scientists involved have received a patent on
that fundamental scientific process. Some op-
ponents of patenting organisms have argued
that private parties should not be permitted to
own inventions resulting from federally funded
R&D; and in any event, there is something
special about molecular genetics that requires
the Federal Government to retain ownership of

Zslhid.,  p. 25.
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federally funded inventions and to make them
generally available through nonexclusive
licenses.

Until recently, there had been no comprehen-
sive, governmentwide policy regarding owner-
ship of patents on federally funded inventions.
Some agencies, such as the Department of
Health and Human Services (DHHS), permitted
nonprofit institutional grantees to own patents
on inventions (subject to conditions deemed
necessary to protect the public interest) if they
had formal procedures for administering them.
However, most agencies generally retained title
to such patents, making them available to any-
one in the private sector for development and
possible commercialization through nonex-
clusive licenses.

The rationale behind the policy was simply
that inventions developed by public money
should be available to all—including private in-
dustry—on a nonexclusive basis. This arrange-
ment had been criticized as not providing suf-
ficient incentive for industry to take the risks to
develop the inventions. Of the more than 28,000
patents owned by the Government, less than 4
percent have been successfully licensed; on the
other hand, universities, which do grant ex-
clusive licenses on patents that they own, have
been able to license 33 percent of their
patents. 26

On December 12, 1980, President Carter
signed the Government Patent Policy Act of
1980. The Act sets forth congressional policy
that the patent system be used to promote the
utilization of inventions developed under fed-
erally supported R&D projects by nonprofit
organizations and small businesses. To this end,
the organization or firm may elect to retain title
to those inventions, subject to various condi-
tions designed to protect the public interest.
Such conditions include retention by the fund-
ing agency of a nonexclusive, irrevocable, paid-
up license to use the invention, and the right of
the Government to act where efforts are not
being made to commercialize the invention, in
cases of health or safety needs, or when the
use of the invention is required by Federal reg-
ulations.
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There is still the question of whether patents
on molecular techniques or genetically en-
gineered micro-organisms are sufficiently dif-
ferent to merit exception from any general pat-
ent policy decided on by Congress. For some,
the molecular genetic techniques are unique be-
cause they are powerful scientific tools that can
manipulate the life processes as never before.
However, in a November 1977 report, NIH took
the following position with regard to patents on
rDNA inventions developed under DHHS-NIH
support: 27*

There are no compelling economic, social, or
moral reasons to distinguish these inventions
from others involving biological substances or
processes that have been patented, even when
partially or wholly developed with public funds.

The report was prompted by the Stanford-
UCSF patent application. Even though the appli-
cation was in accord with the funding agree-
ments between the institutions and NIH, the
universities requested a formal NIH opinion on
the issue in view of the intense public interest in
rDNA research. NIH solicited comments from a
group of approximately 67 individuals, ranging
from academic and industrial scientists to
students, lawyers, and philosophers. 28 T h e
review and analysis of the responses were
referred to the Federal Interagency Committee
on rDNA Research, the Public Health Service,
and the Office of the General Counsel of the De-
partment of Health, Education, and Welfare
(now DHHS). A fairly uniform consensus on the
above-quoted finding developed in this process;
the one significant dissenter, the Department of
Justice, contended that the Government should
retain ownership of any invention resulting
from federally funded rDNA research because
of the great public interest in that research.
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Issue and Options

ISSUE: To what extent could Congress
provide for or prohibit the pat-
entability  of living organisms?

In its Chakrabarty opinion, the Supreme
Court stated that it was undertaking only the
narrow task of determining whether or not
Congress, in enacting the patent statutes, had
intended a manmade micro-organism to be ex-
cluded from patentability solely because it was
alive. Moreover, the opinion specifically invited
Congress to overrule the decision if it disagreed
with the Court’s interpretation.

Congress has several options. It can act to re-
solve the questions left unanswered by the
Court, overrule the decision, or develop a com-
prehensive statutory approach. Most important-
ly, Congress can draw lines; it can decide which
organisms, if any, should be patentable.

OPTIONS

A: Congress could maintain the status quo.

Congress could choose not to address the
issue of patentability and allow the law to be
developed by the courts. The advantage of this
option is that issues will be addressed as they
arise in the context of a tangible, nonhypo-
thetical case. Some of the issues raised in the
debate on patenting may turn out to be irrel-
evant as the technology and the law develop.
Moreover, many of the uncertainties raised by
the Chakrabarty decision regarding provisions
of the patent law other than section 101 may be
incapable of statutory resolution. The complexi-
ty of living organisms and the increase in knowl-
edge of molecular genetics will raise such broad
and varied questions that legal interpretations
of whether a particular biological invention
meets the requirements of novelty, nonobvious-
ness, and enablement will best be done on a
case-by-case basis by the Patent Office and the
Federal courts.

There are two disadvantages to this option.
First, a uniform body of law may take time to
develop, since judicial decisions about new legal
questions by different Federal courts may ini-

tially conflict. Second, the Federal judiciary is
not designed to take sufficient account of the
broader political and social interests involved.

B: Congress could pass legislation dealing with
the specific legal issues raised by the Court's
decision.

Many of the legal questions do not readily
lend themselves to statutory resolution. How-
ever, three questions are fairly narrow and
well-defined and may therefore be better re-
solved by statute: 1) Is there a continuing need
for the plant protection Acts if plants can be
patented under section 101? 2) If there is a con-
tinuing need for these Acts, could they be ad-
ministered better by one agency? 3) Should the
definition of infringement be clarified by
amending section 271 of the Federal Patent
Statutes (title 35 U. S. C.) to include reproduction
of a patented organism for the purpose of sell-
ing it?

Congressional action to clarify these issues
would provide direction for industry and the
Patent Office, and it would obviate the need for
a resolution through costly, time-consuming lit-
igation. Lessening the chances of litigation or
the chances of a patent being declared invalid
will provide some stimulation for innovation by
lessening the risks in commercial development.
In addition, Congress could determine that the
plant protection Acts could be better admin-
istered by one agency or should be incorporated
under the more general provisions of the patent
law; if so, some administrative expenses prob-
ably could be saved.

C: Congress could mandate a study of the plant
protection Acts.

Two statutes, the Plant Patent Act of 1930
and the Plant Variety Protection Act of 1970,
grant ownership rights to plant breeders who
develop new and distinct varieties of plants.
They could serve as a model for studying the
broader, long-term potential impacts of patent-
ing living organisms. An empirical study of the
impacts of the plant protection laws has not
been done. Such a study would be timely, not
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only because of the Chakrabarty decision, but
also because of allegations that the Acts have en-
couraged the planting of uniform varieties, loss
of germplasm resources, and increased concen-
tration in the plant breeding industry. In addi-
tion, information about the Acts’ affect on in-
novation and competition in the breeding in-
dustry would be relevant to this aspect of the
biotechnology industry. However, it may be ex-
tremely difficult to isolate the effects of these
laws from the effects of other factors.

D: Congress could prohibit patents on any living
organism or on organisms other than those
already subject to the plant protection Acts.

By prohibiting patents on any living orga-
nisms, Congress would be accepting the
arguments of those who consider ownership
rights in living organisms to be immoral, or who
are concerned about other potentially adverse
impacts of such patents. Some of the claimed
impacts are: 1) patents would stimulate the de-
velopment of molecular genetic techniques,
which will eventually lead to human genetic en-
gineering; 2) patents contribute to an atmos-
phere of increasing interest in commercializa-
tion, which will discourage the open exchange
of information crucial to scientific research; and
3) plant patents and protection certificates have
encouraged the planting of uniform varieties,
loss of germplasm resources, and increasing
concentration in the plant breeding industry.
Also, by repealing the plant Acts, Congress
would be reversing the policy determination it
made in 1930 and in 1970 that ownership rights
in novel varieties of plants would stimulate
plant breeding and agricultural innovation.

A prohibitory statute would have to deal with
those organisms at the edge of life, such as
viruses. Although there are uncertainties and
disagreements in classifying some entities as
living or nonliving, Congress could be arbitrary
in its inclusions and exclusions, so long as it
clearly dealt with all of the difficult cases.

This statute by itself would slow but not stop
the < development of molecular genetic tech-
niques and the biotechnology industry because
there are several good alternatives for maintain-
ing exclusive control of biological inventions:

maintaining organisms as trade secrets; patent-
ing microbiological processes and their prod-
ucts; and patenting the inanimate components
of a genetically engineered micro-organism,
such as plasmids, which are the crucial ele-
ments of the technique anyway. The develop-
ment would be slowed primarily because infor-
mation that might otherwise become public
would be kept as trade secrets. A major conse-
quence would be that desirable products would
take longer to reach the market. Also, certain
organisms or products that might be marginally
profitable yet beneficial to society, such as some
vaccines, would be less likely to be developed.
In such cases, the recovery of development
costs would be less likely without a patent to
assure exclusive marketing rights.

Alternatively, Congress could overrule the
Chakrabarty decision by amending the patent
law to prohibit patents on organisms other than
the plants covered by the two statutes men-
tioned in option C. This would demonstrate
congressional intent that living organisms could
be patented only by specific statute and alleviate
concerns of those who fear the “slippery slope. ”

E: Congress could pass a comprehensive law
covering any or all organisms (except
humans).

This option recognizes the fact that Congress
can draw lines where it sees fit in this area. It
could specifically limit patenting to micro-orga-
nisms or encourage the breeding of agricul-
turally important animals by granting patent
rights to breeders of new and distinct breeds.
Any fears that such patents would eventually
lead to patents on human beings would be un-
founded, since the 13th amendment to the con-
stitution, which abolished slavery, prohibits
ownership of human life.

The statute would have to define included or
excluded species with precision. Although there
are taxonomic uncertainties in classifying or-
ganisms, Congress could arbitrarily include or
exclude borderline cases.

A statute that permitted patents on several
types of organisms could be modeled after the
Plant Variety Protection Act—e.g., it should
cover organisms that are novel, distinct, and
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uniform in reproduction; such terms would
have to be defined, Infringement should include
the unauthorized reproduction of the orga-
nism-although reproduction for research
should be excluded to allow the development of
new varieties. In fact, consideration should be
given to covering in one statute plants and all
other organisms that Congress desires to be pat-
entable. This would provide the advantage of
comprehensiveness and uniform treatment; it
could also address the problems discussed
under option B.

The impact of this law cannot be assessed
precisely. A comprehensive statute would stim-
ulate the development of new organisms and
their products and would encourage dis-

semination of technical information; however,
such a statute is not essential to the de-
velopment of the biotechnology industry, since
incentives and alternative means for protection
already exist. The secondary impacts on society
of the legislation are even harder to assess
because of the scarcity of data from which to
draw conclusions. The policy judgments will
have to be made by Congress after it weighs the
opinions of the various interest groups.
Through legislation, Congress has the chance to
balance competing views on this controversial
issue and, if necessary, to alleviate the primary
concerns about the long-term impacts of the
decision–that higher organisms will inevitably
be patented.


