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Economrc studles of the patent system often stress the dif-
e ference between the opportunity cost'to the inventor and the
.5:_‘.opportumty cost to other developers in bringing an invention
.- toithe marketplace and conceptualize the invention as a““pub-

clic good.” The patent system 1s seen asa means of evenmg the'
distribution of: these costs. - LT

; “Brotechnology ‘inventions pose a unrque problem because
“any exchange of reproductrve materral between the develop-
“ erand other 1ndependent parhes creates the potentlal for mul-
_ trplymg the genotype to the detrrment of the develop—
er,”? partrcularly asit normally Tequires. less expertlse to multi-

' 'ply the genotype than to develop it. Thus, the lure of the shad- :

owy world of trade secrets is very great, and only the

‘4 eveloper. wrth conﬁdence in the patent system will resist it

) ‘when trade secret protectron is comrnermally feasible- (as with
"_fermentatron processes). . . :
According to.Charles Lewrs formerly a Staff Screntrst at the

- Department of Agriculture, it may take $500,000 and ﬁfteen— ‘
- to-twenty years from: the first cross to thé release of a new
-plant-variéty. Philip Hill, Research Director: of the Keystone.

- Seed Company; told Congress that a celery breeder invests at
least twelve years of his life (in breeding to the I'6 generation),

as well as a great amount of money, in developing a new celery .

varrety, beforé areturn is ‘realized. Calvm Lamborn of Gallatin

Valley Seed Comparny lauded the PVPA which gave | hrs com- -
::'pany the rncentrve to develop the Sugar Snap pea The po-

S Ilona Melstrads, Property nghts for New Genotype Inventrons, 3 (Ph D. .

.. Thesis, May 6, 1979 George Washlngton Umv Craduate School of Arts and
;::,"SCIGHCES) i SN 4ol P
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PREFACE -

interest of mankind to minimize the losses of genetic variations.
The reason is simple: they are potential resources. They are
keys to puzzles which we cannot solve, and may provide an-
swers to questions which we have not yet learned to ask.

To take a homely, but apt, example: one of the critical chemicals
~ in the regulation of ovulations in humans was found in a com-
mon plant. Once discovered, and analyzed, humans could du-
plicate it synthetically, but had it never existed—or had it been
driven out of existence before we knew its potentialities—we
would never have tried to synthesize it in the first place.

Who knows, or can say, what potential cures for cancer or other .
scourges, present or future, may lie locked up in the structures
" of plants which may yet be undiscovered, much less an.';zlyzed'rJ
Shear self- interest impels us to be cautious.:

~ The patent system provides the vital incentive to find, pre- -
serve, examine, discuss, understand, and utilize novel forms of
- life.

The years a_head will reveal whether the genetic reserves
of our planet are to be wasted or nurtured. It is my earnest
hope that the patent system will be midwife to a more health-
ful era, the Age of Biotechnology. '

Iver P. Cooper
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CHAPTER 1

Bmtechnology and the Patent
_.'ﬁSystem

- § 101 . “Blotechnology and “Inventmn
Y ¢ I Isolated and. Mutated chroorgamsms
21 Genehcally Engmeered Orgamsms
[3] Vaccines | - SO
0 [4] - Cell, Tissue, and’ Organ Cultures e .{:i .
: it 5] Hybrid Cell Cultures =~ o
- § 102 . Trade Secrets,’ Patents, and the Genetlc Engmeermg” B
cocnt Cows - Industryt o i S
¥ 1;03; - Fundamental Patent Law Concepts

§ 101 “Blotechnolog)” and “Invenhon

“Blotechnology is. a new word for an old 1dea, the 1dea of

a technology. based on the:use of other living things:--Man’s

. growing; understandmg of the forces of evolution allowed him
to harness those forces by breeding desirable attributesinto his

_crops, livestock, and,.eventually, fermentation cultures. The
first breedmg technique: was: probably’ the destruction-of in-

tractable beasts; later men learned to increase yields by mating -

the best producers. The elaboration of Mendelian genetics and
_the recognition of.the role of mutation were the first steps
"away from emp1r1cal biotechnolo gy. The development of gene

“splicing,” cell fusion, and nuclear transplantation techniques
herald further great advances toward. a soph1stxcated technelo-
_:gy based on the machmery of life, '

Blologlcal invention” is the. mtellectual work product of -

the industrial mlCI'OblOlOngt the plant breeder; and.the ani-
‘mal husbaridman. This treatise examines the protection of bio-
logical invention .in_all its. forms:. methods of cultivating,
reproduemg, and preserving organisms; methods of utilizing
: the orgamsms in mdustry, agrtculture, medicine and other
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.BIOTECHN.OLO,GY AND THE PATENT SYSTEM g 1.01

genic, agents, such as gamma rays, X-rays, ultrav:olet radlatlon

_ _ﬁor certain chemlcals N i
' Mutat1on is not the only process by whlch new mlcroorgan-
’ISmS arise, Occasmnally, microorganisms may exchange genet-
i¢ materlal a process known as conjugation. ‘Alternatively, a
virus that infécts bacteria (a bacteriophage) may carry genetic
material from one bacterium to another, a process known as
transductlon ‘Viruses themselves are - packages of .genetic
matena} though they are inert outs1de a.living host. . . .- .

-'The chromosomes of a cell are extremely long. ﬁlaments of

DNA. Human chromosomes contain some 100,000 genes, each
of which contains the instructions for making a particular pro-
tein. Even a bacterial cell may contain enough DNA for 2,000
to 3,000 genes: The 2 average gene is 1,500 to 2 ,000 base pairs,
The priricipal DNA- base pairs are ‘guanizie (G), Cytosine (C),

~adenine (A):and thymine- (T) In addition to chromosomes,
certain cells contain small rmgs of DNA plasmlds, whlch are
also able to replicate. '

- 'These plasmids can be mampulated by scientists: Plasmlds -

carrying desired genes can be isolated, and mixéd with bacteri-
al cells whose cell walls have been made more porous by treat- -
ment with a calcium salt; The plasmids penetrate the cell
walls, replicate within the transferée organisin, and confer the
desired.properties. Chakrabarty; whose patent application led
to the recent Supreme Courtdecision; transferred four spe01al =
~ ized plasinids; obtained from different strains, to a' ‘host’ organ--

_ism: The plasmids, activated by-ultraviolet rad1at1on, wefe able
to replicate when the host divided, and a “super-strain,” able:
to digest each of four dlfferent kmds of hydrocarbons came
into being. - .
- Amore sophlstlcated form of genetlc mampulahon 1nvolves '
breaking open the plasmid rings with restriction endonu-
cleases (a class of enzymes), splicing in foreign DNA using
ligating enzymes, and transferring the modified: plasmid to a
‘host organism. In this technique, the plasmid acts as a carrier
and. replicating agent, while the foreign DNA confers the
des1red characteristics. Certain v1ruses may also be used as
carriers, or. Vectors ;

‘Another form of genehc mampulatlon is cell fusmn Cell.- :

fusmn has been used to recombine plant DNA The cell walls.-

* (Release #1, 8/85) - | : 18,




' BIOTECHNOLOGY AND THE PATENT SYSTEM § 1.01[1]

like.”* A particular organism may be living only in a narrow
ecological niche, e.g., the beta carotene-producing Blackestea
trispora is found only on certain tropical flowers. The immedi-
ate sources of cultures are therefore permanent culture collec-
tions maintained by industrial, university, and government
laboratories. .

Natural microbial sources are screened by a variety of tech-
niques (some of which are patented) designed to detect and
-isolate microorganisms of interest. Microorganisms producing
organic acids and amines, for example, can be detected by
incorporating a pH-indicating dye into the nutrient medium.
Antibiotic-producing colonies can be detected by crowding a

plate with soil colonies and looking for colonies surrounded by -

(Text continued on page 1-5)

1 Hesseltine and Haynes, 24 Sources and Management of Microorganisms
- for the Development of a Fermentation Industry, in Thoma Industnal Mi-
.crobiology 23, 24 (1977).
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 BIOTECHNOLOGY AND THE PATENT SYSTEM § 1.01[1]

a vacant ring, Alternatwely, a suspension of a test organism-
‘maybe applied to a sample plate, and the plate 1nspected for
~ zones of inhibition of test organism growth.2

L Orgamsms of mterest are then isolated, and then' growth .
‘réquirements, genetic stablhty, taxonomic classification,
pathogenicity,-and productwrty are determined. A number of
terms frequently encountered in descnptrons of the growth
. requxrements of orgamsrns are gwen below 3

Aerobe utrhzes oxygen’ _
'Anaerobe grows in absence of oxygen

:Chemoautotroph carbon source: is carbon droxrde, energy“"
source is chemrcal :

--Chemoheterotroph carbon source is’ orgamc energy source 1s
chemical : :

s Photoautotroph carbon source is carbon droxrde, energy source,: .
islights 0 © : : -

Photohetemtroph carbon source 1s orgamc, energy source 1s_:' ‘
light o S
'jr-_‘.:Psychrophde grows. at low temperatures -
| : Psychotroph: facultatwe psychrophile
""Thermophtle grows at hrgh temperatures
' Mesophtle grows at mtermedlate temperatures
 Facultative (adj) factor merely favors’ growth

Obhgate (adJ) factor is. requlred for growth .

' The genotype of an orgamsm is the organlsm ’s collectlon of'
genes. Its phenotype are the characterrstlcs of the organism,
coitrolled by-its genes, ‘which ‘are observable. The genetic
_apparatus of an organlsm mcludes control mechamsms for de-
termining, in’ response’ to  its environmental needs, which
genes are expressed (affect:its structure or behawor) at a given
moment. A mutation is an undirected change in the DNA of

2 Casida, Industrial erobiology, ‘Chiapter 4 (1968). . '
2 Glossaries in'Brock, Biology of M:croorgamsms {3rd ed 1979), Pelczar,
_ Reid & Chan erob:ology (4th ed 1977) , '
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____BlOTEC_HNOLOGY] AND THE PATENT SYSTEM - .~ ' § '1.0-1[1]

_ Desued rnetabohtes rnay be of prunary or of secondary im-
'”portance ini the. hfe of a_“wild” cell. Secondary metabolites,
“such as pemcﬂhn are typically produced during the idiophase
_(post-growth phase) while primary metabolites such as lysine
are produced dunng the trophase (growth phase):. _
" “Wild” strains of microorganisms are not well suited for
“mdustnal use. Nature selects for strains which make efficient
_use of limited resources in competition with other organisms.
'They have evolved mechanisms which- regulate the cell’s
- metabolic, processes to. prevent over-production of metabo-
lites. The. industrial microbijologist, however, desires.a wasteful
;stram which will overproduce when given the most favorable
conditions for growth.® He screens organisms forthose having
‘the least efficrent regulatory mechanisms. He then seeks a
mutant strain in which production of the desrred metabolite is
. not regulated.
Industrial strains, according to' C."W. Hesseltrne and W C
' Haynes should have these attrrbutes P

--1_1‘.‘ _The stram must be genetlcally stable A culture that
constantly and spontaneously produces one or more dif-
v+ ferent forms is undesirable. ‘ :
2.7 The'stiain must readily produce many vegetatrve cells,
.1 - spores, -or . other reproductive: units, Since  Basidi-
-+ .omycetes: produce only mycelium- they are rarely, 1f
i ievery used ‘in-industrial fermentation. s
3. . The strain" should grow vigorously and rapidly after
~ . inoculation into seed tanks or other containers used to
. .. prepare large amounts of moculum before an mdustrlal
fermentation. :
4, The strain should be a pure culture not only free of
other mxcroscoplcally vrsrble micro- orgamsms but also
~ free of phages: ‘
5. The strain should produce the requrred product within
" a short period of time, preferably in three days or less.

. ®AL Demam Cellular and Env1ronmental Factors Affectmg the Syn-
thesis and Excretlon of Metabohtes 22] Appl Chem Brotechnol 345
ag). . T RO :

1-7




- BIOTECHNOLOGY AND THE PATENT SYSTEM §.1.01[2]

1o introduce foreign DNA into host cells under cncumstances

‘guaranteeing that the host cells will cause that foreign DNA to
replicate, and that the genes carried. by the foreign DNA will
- be able to express themselves. The ° “genetically engineered
organisms” may be identified by virtue of .their new pheno- -
typic characteristics attributable to the compomte plasmid. -
" A virus is a genetlc element. which is metabolically and
reproductlvely inert outside a. host cell. A phage is a virus that
- infects bacteria. Virulent phage will eventually kill their host.
Temperate phage do not necessarily bite the hand that feeds
them, and their genetic material may become integrated into
the host:genome. The temperature virus is'said to exist in a
- prophage state and the host is said to be lysogenic. Temperate
phage may be used as a cloning vehicle for the introduction of
a desired gemne into a host dorganism;! (The comparable natural
process. is called fransduction. )

Another possible cloning vehicle i isa plasm:d a small, circu-
lar extrachromosomal genetic component frequently carrying
genes controlling the production of toxins, resistance to antibi-
otics, and the ability to metabolize unusual substrates. (An
episome is a genetic element whlch can rephcate elther w1th1n
or without a chromosome.i?)

A conjugatwe plasmid can mob111ze the transfer of DNA by
con;ugatlon, anonconjugative. plasmid cannot. This distinction
was of mgmflcance in the, Chakrabarty patent U.S, Patent No
4,259,444, . =
A hybnd plasmtd is-one whlch contams DNA from organ-

isms that can ordinarily exchange genetic information. A plas-
mid . chimera is.a. recombinant - plasmid whose DNA was
de‘riy.ed,fm_,lh organisms that ordinarily do not excharige genet-
ic information. (The general term is composite plasmid. ) This
dxstmcnon was of significance in- the Cohen.and Boyer patents
U.S. Patent Nos. 4,237,224 and 4,459,468. ;

The plasmid copy number is the number of a spec1f1c plas~
mid molecules to be found in a single host:cell:. - -

u Brock B:ology of M:croorgamsms Chapter 10 (3d ed 1979) :
12 Much of the terminology used herein is based on Novick, et al., Uniform
Nomenclature for Bactenal Plasm1ds a Proposal 40 Bacterlol Rev 168
_(1976) T e e . -
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BIOTECHNOLOGY AND THE PATENT SYSTEM ' § 1.01[2]

- Two- mcompauble plasmids normally cannot both be stably
inherited. Chakrabarty’s patent was concerned. with overcom-
inga compatlblhty problem between plasmids found naturally
(though' not . simultaneously) in their. host, rather than. wrth
' recombmmg plasmld genetic materlal with. forelgn DNA..

DNA has two. major functions in the, hfe of a cell; expression,

and replication. “Expression” is the general process by which .
proteins, coded for by particular DNA sequences called struc-
- tural genes, are constructed when needed. The actual RNA
and protein synthesm is called “transcription.” “Bephcatlon is
the process by which copies.of the DNA sequence are- trans-
ferred to daughter cells.

‘The cell naturally needs mechamsms to turn on and off the
structural genes, as its needs for various proteins ﬂuctuate
- One mode of regulatlon in whlch synthe31s is turned on'by an -

“inducer” molecule, involves a Tepressor sequence (Wl’llCh
codes for,, ‘the synthesm of .a repressor protein), a promotor
sequence an attachment site, for BNA transcnptase (.e,a’t-
tle page”),. and an operator sequence (where. the repressor
protein normally binds; halting transcription), all upstream
from the structural gene.. The structural gene then codes for

“inducible enzyme,” i.e., one. produced only.in the pres-
ence of an inducer molecule which inactivates. the repressor.
proteln *

The control mechamsm fora repress1ble enzyme (1 e, one_‘ .
' normally produced by.the cell) differs from the above in that .
the repressor protein.is ‘normally.synthesized in-an inactive
form. However, one of the end products of the reaction cat-
alyzed by this enzyme can activate the repressor protein so
that it will blnd to the operator s1te and shut off the productlon
of the enzyme. . o .

Both regulatory and structural genes may be taken from one: K
organism and placed into the genome of another. Research is
also aimed at, mochfymg these genes to alter beneﬁcrally the
metabohc actmty of the cell. -
be used to express the desu'ed product in. the desired host .
They contain the appropnate structural ‘gene, in its entirety,
in proper orientation and posmon to.a smtable promoter re-:
: glon They also contam the genetic 1nstruct10ns for the replica-:
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Such. cells then. splice out the regions which correspond to
_“introns,” yielding mRNA. (messenger RNA). It is the mRNA
‘which in fact is translated into protein. ., = '
Prokaryotic cells are unable to- perform this sphcmg opera—
tion, Thus, if a genomic copy of a gene is cloned (inserted) into
a prokaryotic cell vector, the organism will “mistakenly” tran-
scribe and translate the introns as well as the desired coding
sequences, and the resulting protein will differ from the
desired protein.

[3] Vaccmes

In 1864 Lou1s Pasteur (1822 1895) concluswely d1sproved :

the theory of spontaneous generation of life, and thereby won
‘acceptance of the:germ theory of disease Later; he proved
that a specific bacterium was the cause of anthrax in cattle. In
1880, he developed the principle of immunization by inoculat-
‘ing chickens with an eight-week old culture of chicken cholera
bacteria, Upon subsequent exposure to a fresh culture; the
inoculated chickens did not succumb. Pasteur realized that the
bacteria of the older culture had lost their ability to produce
disease but still stimulated their host to produce protective
substance, antibodies. (Any substance inducing antibody for-
mation is called an antigen, and blood serum containing an-
tibodies is called antiserum. ) The stale, or attenuated, cultures
were called vaccines, from the Latin vacca, cow. (The first
vaccination was Jenner’s use of the cowpox virus in 1798 to
prevent smallpox.) Pasteur later used the principle of immuni-
zation to save Joseph Meister from the then invariably fatal
rabies. Killed vaccines are also used for immunization, e.g.,
“triple typhoid vaccine.”

Toxins are the poisons produced by an organism. Kitasato .
and von Behring injected bacterial toxins into animals so that -
antitoxins, antibodies neutralizing the toxins, would develop.
Toxoids are made by destroying the poisonous portions of tox-
ins without altering the antigenic portion.

In addition to antitoxins, antibodies include agglutlnms
precipitins, lysins, complement ﬁxmg antibodies, opsomns,
and neutrallzmg antibodies. :
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~BIOTECHNOLOGY AND THE PATENT SYSTEM' § :1L.01[5]

yielding specialized muscle,: nerve, .and skin cells. Cells of a
. particular morphological and functional type tend to aggre-
- gate:into a definite structure known as.a tlssue and trssues in
;iturn are orgamzed into- organs g e gl

[5] Hybrrd Cell cultures

Plant breeders are: experrmentrng wrth technrques of fusmg
;—protoplasts of different:plant species to form a single hybrid
*cell.* (Protoplasts are plant cells stripped-of their cell walls.)
“Fusion is initiated by a polyethylene glycol (PEG) solution. The
~hybrid cell can be:induced to regenerate' its cell-wall and
‘proliferate, and, by subculturing, the breeders can eventually
obtain a mature plant whose cells contain a combination of :
genetic material from both botanical sources. Genetic infor-
‘mation is thus exchanged: desprte the exrstence of barriers to
natural breeding.

Dr. David Evans noted in a 1981 lecture that the followmg '
‘mtergenenc cell fusron products had been found to be vrable

- Glycme max (soybean) X Nrcotlana glauca (wrld tobacco) :
- 'Glycme max (soybean) X Zea mays (corn) ) _' o

-‘Glycme ‘max (soybean) X Hordeum vulgare (bar]ey)

'7V1cra faba (broad bean) >< Petuma hybrlda (petuma)

Nicotiana“ tabacum (tobacco) X Lypopersrcon esculentum
.. {tomato) . R e

" Nicotiana tobacum (tobacco) >< Solanum chacoense (potato)

.7 Sorghum blcolor (sorghum) >< Zea mays (corn) j;."

V"'Another area of 1nterest is the “hybrrdoma, a fusron
prodict of cancerous and antibody-producing cells. Hy-
brldoma cells manufacture hrghly specxfic monoclonal antrbo-

14 See genemlly D Mysrewrcz Hybndoma and Cel] Fusron Technology
;Reahtles and -Possibilities, :1 Bioengineering News (No.. 2,1980); Rishop,
Armed . Antihodies, 197 Wall Street Journal.(No. 107 1981), D. A Evans,
Protoplast Fuslon (Energy, Bureau, June; 25, 1981)
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Without a. propnetary position, -such as. a. patent right, few
- industrial firms. will be keen on spendmg mllhons of dollars for
"“research,s
In recent years, the mlcroblologlcal mdustry has clearly in-
: ‘dlcated a need for a firm assurance of patent protectlon In
- '1968 cne ; _fcroblologzst stated C L

o 'Government regulatxon in the form of patent grants 1s a boon
to the industrial fermentation industries. The cost .of research.
" i§'so great that the gamble is con31dered ‘worthwhile' only if 1t:'_-
"is known that strong patent protect1on for the product Or pro-
cess‘can be obtained. Thus, the future statement and ‘workings
»of our patent laws ‘will have a profound effect: on iridustrial

“ microbiology. : .. Although not presently included in the pro- "
.. tection provided by patent grants, it is likely'that courts in'the -
.- United States and in other countries will deem:it:necessary to: -
provide - greater : protect:on than is presently available for:

.. microbial cultures, . ... since these are vita] factors in the
ablhty of a fermentation. process or product to mamtaln acom- -
: petmve posxtlon m the market 17 S S P

"A 1975 a.rtlcle or; pestlcldes in referrmg to ‘b1010g1ca1 con-
_trols,” noted that “the blggest mdustry problern seems to be _

:Dr, RV: ]ohnston (Dow Chen‘ucal Us. A) id. at 120 C H Herr (DuPont), 1d

at 131.

.. 16 The estimated average cost of successfully developlng a new drug has
nsen from $534 000 in. 1962 to.811.5 million in 1973 ($24 million if the cost
of unsuccessful research is mcluded) D, Schwartzman, Innovation in the
Pharmaceutical Industry 65-70 (1976): The réturn on reséarch and develop-
ment (R&D) investmeént hasfallen sharply from 12 percent in 1960 to as low
as 3.3 percent today. Id: at:160. Costs to second entrants, however, are only
a small percentage of the original developeér’s costs. Hearings before HR.
Subcomm. ¢n Smence, Research and Technology, 95th Cong. 2d Sess. 965
(1977)(Statement of Norman J. Latker, HEW Patent Counsel). According to
Schwartzman, “without patents the return from investment in pharmaceuti-

cal R&D' would fall to zero, and private companies would 1o lcnger engage
in R&D.” D. Schwartzman supra, at T0.

17 I.E. Casida, Industrial Microbiology 421- 22 (1968) Wha]e Imcroblologl-
cal processes have long | been considered patentable, process patent protec:
tion has never been very ‘sdtisfactory to_industry. See: comments of Dr.
‘Richard Donovick (American Type. Culture Collection); 2. DNA:Research,
supra note 15, at 75; Dr. B \'A ]ohnston (Dow Chermcal U. SA) ‘id; at 120,
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_BIOTECHNOLOGY AND THE PATENT SYSTEM § 102

_binant-DNA inventions] would discourage the free flow ef in-
‘formation because mdustry would seek to.protect innovations
" through trade secrets.”?* Recently an 1ndustry representative
- told Business Week, “[ylou keep your propnetary strams under
gllock and key.”?*

" The American Socrety of Mrcrobrology (ASM) has empha—
sized that a written description of a novel microorganism:in a

' j_‘patent spec;ﬁcatron is of little aid- to. other. scientists -if that

_microorganism is not available through a pubhc d9posltory 25
;;.’I‘he ASM told. the Supreme Court: = SRR

... 'The ava:labrhty of a subculture is especlally lmportant for sc1en—

. tific research, because actual strains are needed for experi-,

. ments. Yet, it is unhkely that, commercxal firms. will -deposit

_,,‘newly drscovered microorganism . cultures in a: recognized .

1 _deposrtory if adequate patent. protectlon is unavailable. The::
~ absence of patenting, therefore, would preclude acquisition of

. ‘strams by researchers and would mhlblt the exchange of infor-

i 'matron that lS vrtal to, research 2% : '

_:As Pre51dent Carter § Advrsory Commxttee on Industnal Inno-
“vation pointed out, “life form” patents would stlmulate mvest-

‘ 23 D.S. Frederickson, The Patentmg Of Recombinant DNA Inventmns
‘Developed Under DHEW Support 17 (1977).

24 Where Genetic Engineering Will Change Industry, Bus: Week Oct 22,
1979, at 172.
- 2 Diamond v. Chakrabarty, 100 8. Ct. 2204 (1980); Feldman v. Aunstrup,
517 F.2d°1351 (C.CP.A. 1975), cert. denied, 424 U.S. 912 (1975).

.+ '26 ASM Arnicus Brief, stipra note 25. The brief continues: A an example
of the operation of th« deposit'system, cultures of the United States Depart-
.ment of Agriculture Northern Regional Laboratories. If the patent. applica-
tion is upheld, any researcher will: be entitled .to subculture for. use for
experimental purposes. Thus, this case presents an illustration of the benefits
‘likely to flow to genetic research from patenting. Id. at 11. “Use” which is -
solely “experimental” in character is not infringement. See Whittenmore v.
Cutter, 29 F. Cas. 1120, 1121 (C.C.D. Mass. 1913) (Story,]), Chesterﬁeld V.
United States; 159 F. Supp. 371, 375-76 {Ct. CL. 1958); Ruth v, Sterns-Roger
Mfg. Co., 13 F. Supp. 697, 713 (D. Colo. 1935), rev’d on other grounds 87
‘F.2d 35 (10th Cir. 1936); Akro Agate Co. v. Master Marble Co., 18 F. Supp. -
305,333 (D.W.Va, 1937). But see: Douglas v. United States; 181. U 5.P.Q. 170,
17677 (Ct Ccl 1974) Prtcmrnv Umted States 188 USPQ 35 47 (Ct Cl.
'1975) s
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BIOTECHNOLOGY AND THE PATENT SYSTEM § 1.03

product patents, process patents, and use patents: ‘Product pat-
ents cover nutrient media; orgamsms, cultures; compositions
containing organisms (such as vaccines and biorational insecti-
_cides), plasmids, and metabolites (such as antibiotics). Process
patents cover fermentation methods; methods of cultivating or
altering organisms, and syntheses utilizing’ enzymes. Use pat-
ents:.cover . new methods. of ‘using previotisly known comn-
pounds (such-as the use of antibiotic X, previously ] known to be
eéffective against organism A, against organism B). R

- In order to enjoy:the beneﬁt of a-utility patent, the nght to
exclude others from: making, using or selling the invention for
a period of seventeen years from the date of grant a number
of conditions must be satisfied:. :

Statutory. Subject Matter. The: Supreme Court has held that
a “living organism” under approprlate 01rcumstances may be
considered a patentable “composition of matter” or “article of
manufacture” (35 U.S.C::§ 101; see discussion in-‘Chapterz). It
did not overrulé-existing case law regarding the patentability
of “products of nature™(see discussion‘in Chapter 3). 35 U.S.C.
§ 101 has not been used to I‘EJeCt clalms to fermentatxon pro-
cesses. -

Oﬂgmalzty A patent wﬂl be 1ssued only to the true mventor'
or inventors, as provided for in 35 U.S.C, §§ 102¢, 111,115~
118; and 256. Determining. “inventorship” is'not always easy
in a modern réesearch environment, wherein many individuals®
may play-a role in obtaining; isolating, identifying,'inutating or
testing organisms for their fermentation abilities.-Several * m—-
ventorship” questions are explored in'§ 4.01.". o

. Novelty. While 35 US.C: §111 requn‘es that the apphcant '
declare himself to be the “first inventor” of the subject matter
claimed, the U.S:. patent system’s concept of noveltyis actually -
far more-complex: 35 U.S.C. § 102, paragraphs (a), (e), and (g),
describe the type of evidence tending to negate novelty, while”
35 U.S.C..§ 104 limits the type of evidence which can be used
to establish- n’ovelty 'As will be seen, a patent-may be barred"
if the invention is disclosed by prior U.S: pubhc use, offers for |
sale, or applications which have matured into patents, or pnor_ :
U.S. and foreign patents and printed publications." :

" Nonobviousness. 35 U.S.C. § 103 requires that the invention
go beyond .what a person of ordinary skill in the art; guided by
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' BIOTECHNOLOGY AND THE PATENT SYSTEM = § 1.03

marked boundaries. 35 U.S.C: § 112.:Nor can the’ claims cover
“more. than what can rightfully be considered the invention;
_discovery of a single producitig strain‘will not justify a claim to
an entire taxonomic fami]y, for example, nor can claims cover
- what isdisclosed by the prior art. As the Supreme Court point-
*‘éd out in 1892, a patent application is “one of the most difficult
legal instruments to draw with accuracy.” Claim drafting
problems are discussed in Chapter 4. '
' Candor. The applicant must disclose all prior art references
which the examiner might deem pertinent to the question of
patentability, or risk rendering his patent unenforceable. See
37 C.F.R. § 1.56. “Candor” before the Patent Office was an
issue in Chas. Pfizer v. FTC, discussed in Chapters 3, 4, and 5.
After the patent issues, the patentee should comply with the
patent marking statute, 35 U.S.C. § 287, to enjoy the full bene-
fits of the patent system. The government does not enforce
patents; this must be done by the patentee. In a suit; the validi-
ty of the patent and its infringement by the defendant will be
tried. Infringement issues are discussed in Chapter 4.
While the Patent Office Boards of Appeal, the Court of
Customs and Patent Appeals, and several of the federal courts
have rendered decisions on several of the issues raised by pat-
ent protection of biotechnology, many issues remain un-
resolved. For what aid it may offer to those seeking to properly. -
disclose and claim a “biological” invention, Chapters 4 and 5
draw examples of claims and descriptions from a number of
issued patents. Caution should be exercised in making use of
these examples. Descriptions and claims considered adequate
by one attorney in the past might be deemed inadequate by
another today. Nor does the acceptance by an examiner of a
particular claim format guarantee its acceptance, even by the
same examiner, in the future. The Patent Office has steadfastly
refused to regard issued patents as “decisions” with preceden-
tial value.?® On the other hand, the courts, in a case of first

30 See In re Fischer, 18 C.C.P.A. 1076 (1931); In re Rutledge, 18 C.C.P.A.
1081 {1931); In re Shat, 20 C.C.P.A. 939 (1933% In re Lawson, 22 C.C.P.A.
1016 (1935); -In re Murray, 22 C.C.P.A. 1241 (1935); In re Borglin, 24
C.C.P.A. 739 (1937); In re Fischer, 24 C.C.P:A. 1344 (1937). See also Fishgold
v. Sullivan Drydock & Repair Corp., 328 U.S. 275, 290 (1946); SEC v. Sterlmg
Precision Corp., 393 F.2d 214, 220 (2d Cir. 1968). :
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CHAPTEB 2

_-ﬁ{'Patentablhty of Blologlcal
TInvention: Threshold Issues of
Law, Sclence, Pollcy and
ff_'.Phllosophy -

- :§ 2,01 Patentability of Methods of Utilizing Living Organisms
- § 2,02 Patentability of Living Organisms: Early Developments;
$ 2.03_ Ex. Parte Chakrabarty. Proceedings: Before the Patent.
© 7 Office .
§ 2.04 Ex Parte Bergy: Proeeedmgs Before the Patent Off‘ ce
§ 2.05- The CCPA’s 1977 In re Bergy Decision’ (Bergy I)
§ 2.06 The CCPA’s 1978 Chakrabarty Decision* .
§ 2.07: The CCPA’s Consohdated 1979 Deexs:on On Remand By
7+ the Supreme Court - ’ L _
§ 2.08 The Supreme Court’s: Chakrabarty Declslon o
§ 2.09 Flook and “Unforéseen Technologxes SRR
§ 2.10 The Import of the Plant Patent Act"
§ 2.11 Static v, Dynamic Construction . R SR
§ 212 “Life’ Form” Patents and Human Soclety S
4 2_.13”_V1tahsm T ST S

- § 2 01 Patentablhty of Methods of Ut:hzmg meg
Orgamsms :

In 1908 the Second Cll‘CL‘llt Court of Appeals dechned to
invalidate a patent ona “Process of and Apparatus for Treating
Sewage.”' The apparatus was the now-familiar septlc tank, and
the process was one of using the septic tank as a “home and
workshop™” for anaerobic bacteria. In a position of modest -
prominence in the opinion; the Seconid Circuit disposed of the
contention that the five process, clalms were void because the
process they covered was “a process of nature, and one Whlch

1 Cameron, _U S Pat No 634 423 (1899)

21




PATENTABILITY OF BIOLOGICAL INVENTION § 2.01

_British government in the manufacture of “cordite;” an explo—
sive. Charles Weizmann responded to. the wartime shortages -
of acetone by developing a process for obtaining acetone (and
_butyl alcohol) by fermenting corn meal (or other starchy sub-
-stances). After the:armistice, the Weizmann microbiological |
_process -became the cornerstone of the new buty! alcohol in-
dustry, serving: lacquer manufacturers. Weizmarin'’s: exclusive
licensee successfully sued for infringement of the patented
process, both in this country and in:(see Chapter 11) the United
Kingdom: Only two:paragraphs of: the Amerzcan court 5. opln-
ion are. presently pertinent:: :

Weizmann was not the ﬁrst to produce acetone and butyl al-
cohol by a fermentation process: He made no such claim. Mere
production of limited quantities of acetone and butyl alcohol by
‘a-fermentation process was not the problem with ‘which Dr.
Weizmannwas dealing. The problem with’ ‘which he was deal-
ing and successfully solved ‘was' that of 1soIat1ng a partrcular
bacteria or a culture containing some particular bacteria that
~-would producebiityl alcohol arid acetone iri éommercial quanti-
ties better than any other known bacteria, Weizmann discov--
ered a particular species of bacteria new to bacteriologists and -
invented the process of successfully. employmg them: This task
called for :the exercise: of - ‘inventive genius. He: obtained his
patent, not for the bacteria per se, but for a process which
consists in the-employment: of certain bacteria‘to produce large
yrelds of acetone and butyl alcohol under aerobrc or anaerobrc;
condrtlons ' '

Lastiy the defendant contends that the mventron of the Welz—_,
mann patent is unpatentable since it is for the lrfe process. of a
hvmg organism. Were the patent for bacteria per se, a different .
situation would be presented. As before stated the patent is.riot:.
for bacteria per se. It is for a fermentation process employing
bacteria discovered by Weizmann under conditions set forth in .
the specification and claims. Undoubtedly there is patentable '
_subject matter in the mvent:on 5o : . ‘

% Guaranty, Trust Co V. Umon Solvents Corp 54 F 2d 400 403 410 (D
Del. 1931), aff'd 61 F2d 1041 (3d Cir. 1932),:
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‘ § 2. 02 Patentahahty of lemg Orgamsms. Early
' Developments R

In’ 1873 Lours Pasteur ‘the great scxentlst whose dlscovenes B
revolutionized France’s-wine industry, was granted U.S. Pat-
ent No. 141,072._C§lmm 2 was directed to “yeast, free from
organic germs of disease, as an article of manufacture.”?

- At about the same time that the Guaranty Trust decision
“was rendered,’ the Supreme Court held in American Fruit
Growers, Inc. v. Brogdex Co.*® that oranges with borax-rmpreg—
nated rinds were not:patentable ‘manufactures.” The Court
-did.not voice any general objectron to the patenting.of “living .
“matter” although it was aware’ that the claimed ~orange was
?5“ahve (m the sense that the cells of the fruit continued to.
“respire”.and digest sugar.even after. pluckmg) 1
- In:1948, the Supreme Court held that a mixture of cornpatx-
‘ bIe ‘nitrogen-fixing “bacterial strains ‘was unpatentable for
“want of invention.”? Bergy. and Chakrabarty. argued thatthe
:Supreme Court would not loglcally have reached this issue in
Funk unless they had first classified bacteria as “statutory sub-
‘ject matter.” (No general objectlon to the patenting of “lwmg
‘matter” was raised by the partles or expressly consxdered by
the Funk court.t?).
Pasteur s patent :ssued 1n 1873 was but the first of several

9 Accordmg to Fedenco Lours Pasteur s Patents, 86 Science 327 (1937),
Pasteur’s claim was “unique,” and one wlnch “Wwas of doubtful allow
‘abﬂ:ty after the American Fmtt Growers dec1sron L
~0010°983 US. T (1931). ' LT

‘11 Id. at 10: “[Tlhe film". .. does not mterfere with the'so- ca}led breathmg
‘or transpnratxon of the fruit to an undesirable extent.” For more information
on the respiration of fruit, see Wynne, Apples: sttory, Folklore, Hortzculture
‘and Gastronomy 40-41 (1975) (“Even after the apple is plcked it“goes on
living™); J. McPhee, Oranges 15 (1967): F. E. Denny, Effect of Ethylene Upon
Respiration of Lemons, 77 Bot. Gaz. 322(1923); Kidd & West, Physiology of
- ‘Fruit: L. Changesin'the: Resprratory Activity of Apples Durmg Their Senses-
-eence at D:fferent Temperatures, 10613 Proc Roy Soc London 93 109
(1930). -
o Funk Bros Seéd Co A Kalo Inoculant Co 333 U S 127 131 32 (1948)

13 See generally Brxefs 1d I T .
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L ,CIass 195, Subclass 53: _Ferment-contammg Products ., Liv-
mg fung1 contalmng T T :

Class 424 (Drugs...): subclass 93 “Whole Lwe Mlcroorgamsm
.-or Virus 'Contaimng (“Class 424 provides for compositions con-
tammg microorganisms, either alive, dead or attenuated.”)

© ¢ Class 435 Chermstry Molécular Blology and’ M1crobxology, Sub~
class 172, Mutation or Genetic Engineering; Subclass 174, Car-
-+ rier-Bound or: Immobilized cell;: Subclass' 235, Virus: Subclass -
- 240, Undifferentiated Animal of-Plant Cell; Subclass 243, Mi-
.+ croorganism per se;Subclass 253, Bacteria; Subclass 254; Fungi;
Subclass 253, Yeast; Subclass 256,:Brewer’s Yeast: Subclass 257
. Umcellular algae, and Subclass 258 Protozoa.}¢ = .

'As a general rule, these patents clazmed an orgamsm in an
inert carrier or in.an inert culture medmm though there'were
a few exceptlons 7o . -

.. Even though there was no “longstand:ng admmxstratwe in-
hterpretatton excludmg' hvmg matter” from patent protec-
tion, such an mterpretatmn was br1eﬂy adopted by 4 the Patent
"Ofﬁce in the seventies. et R

"§ 203 Ex Parte Chakrabarty- Proceedmgs Before the
Patent Offtce R

On June7 1972 Ananda M Chakrabarty (General Electnc
Co.) filed an apphcatmn Ser. No. 260,563 for “M1croorgamsms
- Having Multiple, Compatible. Degradatlve Energy Generat-
ing Plasmids and Preparatlon Thereof.”'® The. examiner re-.
jected certain of the claimsas drawn to'a product of nature,”
citing 35 U.S.C. Sec. 101.. Eventually, Chakrabarty appealed
the exammer s f’ nal rejectlon of the 'follomng clalms

7. A bacterium from the genus Pseudomonas COntaining_

- 16 US.:Patent and Trademark Office, Manual of Clasmficatnon (1980)
(quoted in Brief for:Respondent at:16-17), s
17 Storch, U.S. Patent No, 561,291 (1896); Srmth U. S Patent No. 3, 364 :
117 (1968); Treichler, U.S. Patent No. 3,923,601 (1975). . _
18 In re Chakrabarty, Patent Appeal No.,77-535, Transcript of Record
' (Rec ) 6. _
' 27
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- {Apphcant 5] bactena are.in effect art1ﬁmally created: mutants,
.- ..which like naturally occurring mutants are:. products of na-
__.ture" 'and as such unpatentable. . .- . :

o Furthermore, ..~-while the provisions of 35 US.C. §101 do not
expressly exclude patents to' hvmg m1croorgamsms [plant
. patent act discussed) . s :

.. 35 US.C. §101 neither in words nor in intent encompaSSés

products of nature such as the Pseudomonas bacteria and inocu-

“= lum appellant is here claiming. T do 5o would ¢ open the flood

. gates to patentability for all newly produced microorganisms as

- well as for all newly developed muItx-celIular mammals such as
e newly bred chlckens a.nd cattle 20

e In passing, 1t is worth notlng that several months after the
:Supreme Court decision in'this case, only a trickle of applica-
tions had’ passed through “the ﬂood gates to patentabxhty, 21
and that the same warning was given by Commlssxoner Rob-
ertson with regard to the Plant Patent Act of 1930 ,

The Board of Appeals rendered its decision.on May 20 1976.
It agreed with Chakrabarty. that the claimed bacteria could not
be considered “products of nature™: “[Flrem the record we
must conclude: that Pseudomonas: bacteria containing two or
more, different energy-generating. plasmids are not naturally
occurnng *It held, however, that the examiner’s second “rea-
son” for rejection- of the-claims under 35 US.C. Sec. 101 was
correct: “They are drawntolive organisms and hence do not .
fit any of the categories of patentable subject matter as defined .
by 35 U.S.C.§101.” [Chakrabarty Rec. 92, 96.] As did the Exam-
iner, the’Board pointed out that 35 U.S.C. ‘101 does not spemﬁ-
cally proscribe patents on plants, yet it was found necéssary to
enact a special patent statute; hence, it reasoned, other living
organisms must likewise have been implicitly excluded from
35 U.S.C. 101; hence, bacteria are unpatentable, since Con-
gress never favored them with special relief, This syllogism is
discussed later in this.chapter.

The Board correctly regarded the clear and dlStlnCt rules

20 Rec. 88 89.

a Speech Gerald 'Bjorge Battelle Mernonal Instltute Conference (Apnl
6-10, 1981). _
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.. production_ of - lmcomycm B. The process: employed Strep-
“tomyces vellosus var. vellosus, NRRL 8037, a thermoduric
. Streptomyces strain isolated from Arizona soil. The examiner
- rejected claim 5 of the Bergy application -as:directed: to a
.:‘_“product of nature,” 01t1ng 35.U.8. C 101 Claun 5 read: -

o A b1010g10aliy pure culture of the mlcroorgamsm Strep--
‘tomyees vellosus, “having the ldentlfymg ‘characteristics of -
NRRL 8037, said culture being capable of producing the antibi-
- otic lincomycin in a recoverable quantlty upon’ fermentatlon in
an aqueous niutrient medium-¢ontaining ass1m11able sources of ;
" carbon, mtrogen and morgamc substances R *

N Appeal was taken to the Board Wthh rendered 1ts dec:sxon
on June 22, 1976, without citing the Chakrabarty opinion
~(which .was rendered: by.:an. entirely different pane]) 2
‘Nonetheless, the same:Sec. 101-issue was considered. -
‘The Board adopted the view that:“35 U.S.C. Sec. 101 must
be strictly.construed and, when'so mterpreted precludes the
‘patenting of a'living organism.”?* ‘The Board correctly stated
that “only those categories of subject matter specifically
enumerated in the statute are patentable™ but had difficulty
‘explaining ‘why “a living orgarnsm ‘does not - fall W1th1n the
%:scope of any of the categories listed.” The statutory terms
“manufacture”and “‘composition of matter” were certainly
‘capable of being interpreted so as'to encompass a culture of
‘bacteria purified by the hand of man; without offendmg the
‘keepers.of the King’s English or: distorting the classical legal
definitions of these terms. The Board: correctly regarded the
judicial classification of mental processes, ‘printed matter and
.methods-of doing business as unpatentable,? as being perti-
‘nent, but overstated its significance. They signified-only that
certain subject matter was unprotectible even though not ex-
pressly excluded by statute. But the-Board failed-to examine
why they were deemed unprotectible: were they not:* dlSCOV-

23 In re Bergy, 563 F.2d 1031, 1032 (CCPA 1977y 0.0
-24 Ex parte. Bergy, 197 U S P Q 78 (P,O,BA,: 1976)...0 e oot f
28 MPEP §70603 ( )
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it can be made and: operated) 2. The requirements for describ-
~ ing a “plant” are less taxing than those for describing a new
electrical, chemical or mechanical invention.?® This treatise
- will reexarnine several of these observations in due course.
 -Another view was adopted by the’ dxssentmg Board Mem-
ber, Katz. Katz félt that since "bactena, ‘under the. CCPA’
Arzberger’s decision, were not “plants” within the meaning of
35 U.8.C. 161, “the exclusion of plants from 35.U.S.C.:does not
- necessanly apply to bactena "2t (This. author. beheves, howev- :
._er, that Arzberger was wrongly decided.). - :
' Katz also. mterpreted the Supreme Court s 1948 Funk decr—
_j;sxon in a manner that presaged the Supreme Court’s réliance
.on Funk in Diamond v.:Chakrabarty [, 100 S. Ct. 2204:(1980)).
He pointed out that the claim to a “bacteria mixture” in Funk
was. rejected by the majority for want of invention,”:not: for
_bemg directed to- "n'nproper subject matter.”32°And the con-
‘curring and dissenting. opinions agreed that'a “particular mix-
~ture .of compatlble strams 1s -an mventlon and as. such
~ patentable.”® . : L

Ornie passage in the Board ma_]onty opmlon is of greater than
historical interest, in the light of the epochal Chakmbarty
oplmon

R (3 we were to adopt a hbera] mterpretatmn of 35 U S. C 101 new. -

- types of insects, such as honeybees, or new varieties of animals .

- produced by selectwe breedmg or cross breeding would be ™
o patentable Moreover, those plants which are_excluded from..

' the scope of 35 U.S.C. §101, such as tuber-propagated plantsor -

* plants which can be reproduced only sexually, would be patent-_ -

“able'under 35 US.C. §10134 e

§ 2 05 The CCPA’s 1977 In re Bergy Declsmn (Bergy I)

FolIowmg the lead of the Board Assoc:ate Sohc:tor Bjorge

2935 US.C. §§161; 114.-
20 35 US.C. §§112,162.
31197 USP.Q. at 82.
2214, 8.

33 Id

34 1d,, 79,
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_upon . other:. materials: to ; form- ‘technologically - useful
. products 140 Von ‘Pechmann: would distinguish between: a
“new plant variety . .. created as‘a rule for the sake of the plant
..itself or.one of its parts” and.“a mlcroorgamsm [which] is only
.a, technical means, for producing . .. chemical substances .
. as metabohc products "1 This dlstmctlon is also unworkable—
;what of a pig, which, is both a food source and.a source of
" insulin? What of yeast, bacteria, and algae which ' may be both
) edible. and capable of yielding a desirable ‘fermentation
: _product? If it is thought desirable to draw a: distinction: be-
" tween unicellular and multicellular organisms, it does not help
to becloud it by reference to “reagents and catalysts.” Honey-'
" bees, silkworms, milk cows, and pearl oysters are: multlcellular
* “living factories.” Tn’ any event, the, dlstmctlon between uni-
" céllular and’ multicellular ‘organisms. appears strained in the
‘light of the existence of kelp, mushrooms, ‘and. slime molds.
But there are limits to how far this attack can be pushed as
it does not go to the merits of PTO’s own gratmtous” distine-
~tion, thie distinction. between the Iwmg»aﬂd the dead. Durmg :
oral argument, Mr Bjorge was pressed by ]udge Rich to ex-
plain why the PTO had 1ssued patents on attenuated (diluted
but-still living cells) vaccines.*? Mr. Bjorge weakly explamed
that there was scientific controversy as 'to ‘whether viruses
‘were alive. Mr; Bjorge-ignored the ex1stence of bactenal vac- -
cine and cell culture patents "~
_.-.In concluding that. blcloglcally pure rn1crob1ai cultures were
apatentable subject matter, the CCPA relied heavﬂy on-an
-analogy. to the “living-process™ cases: “processes . Jare “Uni-
formly and consistently considered to be statutory subject mat-
ter notwithstanding the: employrnent therein ‘of living
.organisms and their. hfe processes. . . . It-seems illogical tous
to insist that. the existence of lifein a manufacture or. composi-
tion of matter in the form of a biologically pure culture of a
microorganism removes it from the category of subject matter

a0 Id., 1039. : E

41 Von Pechmann; National and International Problems Concernmg the i
Protectmn of Mlcrobxologlcal Tnventions:3 IIC- 295-96 (1972) '

42 Oral argument, supra note 35.- . ,

43 See Chapter 4.
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§ 2 06 The CCPA’s 1978 Chakrabarty Decisron

In a short opmlon Judge BlCh declared on behalf of the
court that Bergy was “controlling precedent,” and reversed
the Board.*®* He was joined by Judge Lane, whose absence
_ from the bench at-the time of the Bergy opinion (Judge Ka-
shitva of the Court of Claims sat in Lane’s stead) had fueled
speculation that Bergy rmght be overruled by a new ma}onty
on ‘the court.

]udge Markey, concurnng, characterrzed the PTO s pos1t10n
as a desire “to read into the statute the word ‘dead’ before
“manufacture’ ‘and before composrtlon > 49 (He apparently -
was impressed by the oral argument in Bergy regarding
“killed” and “attenuated” vacéines)) He felt that his assump-
tion that the statutory- language encompassed hvmg’ inven-
tions did not make it necessary that he “assume plants to have
been within the scope of the patent statutes prior to 1930.75
(Unfortunately, he stated only his conclusion, not his reason-
mg) He properly . chastrsed the PTO for resurrecting the
- “product of nature” issue by its citation of American Fruit
Growers (dxscussed in Chapter 3.)%* The golden kernel of his
opunon however was its final paragraph :

As w1th Fulton’ s steamboat “folly” and “Bell’s telephone toy, ;
new technolog1es have’ hlstoncally encountered resistance. But
if our patent lawsare to achieve their objective, extra: legal
efforts'to restrict wholly new technologies to the technologrcal‘ :
parameters of the past mist be eschewed; Administrative dif- -
ficulties, in finding and training Patent and Trademark Office
examiners in new technologies, should not frustrate the consti-
tutional and statutory intent of encouraging invention diselo-
sures, whether those disclosures be:in familiar arts or:in areas-
on. the forefront of science and technology 520 :

The best that may be sald for ]udge Baldw;n $ opmron is that

43 In re Chalcrabarty, 571 E. 2d 40 (C C. P A 1978)
91d, 44.
50 Id, . '

- 54-Id: (“Unfair. analogy to oranges™). .
52 571 F.2d at 44.
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an all-too-common confusron between a Section 101 rejection
(not the kind of invention which can be patented) and a'Sec-
- tion 103 rejection (not a sufficient degree of improvement over
‘what was known before).. Thjs sin is the subject of a Iengthy
- sermon in Chapter 3. - . .. ..
The minor premise of the opunon was sxmply ludlcrous The -
reduct:o ad absurdum is easily stated: Isn’t, then, the “essential
‘nature” of any nonliving material the fact that it is dead? Must
Pygmahon give life to Galatea in order to obtain a patent on
a new sculpting material? .~
- Judge Miller’s dissent mainly repeated the pomts he had
'*made earlier, He did, however, respond to Chief Judge Mar-
key’s “policy” arguments in'a manner which set the stage for
the Supreme Court s remand of the case '

e -If after nearly tiwo hundred years, it i de31red to mterpret the ”'
basic patent statute; for-the first-time, to cover living matter, ~
.- the-presumption poses a formidable and yet unrebutted chal- -
. lenge, Although advancement of technology would naturally be ..
~ of interest to an appropriate committee of Congress, it has no--
~ relévance tothe court’ s respon51b111ty for determmmg Congres-
o s1onal mtent 5 .

§ 2. 07 The CCPA’s Consohdated 1979 Decmon On
- Remand By the Supreme C,()m-t )

At the behest of the P T O the Sohc:tor General pet1t10ned
: for a writ of certiorari in Bergy I Grantmg this writ on June
26,1978, the Supreme Court vacated the Bergy I decision and
remanded it for further consideration in light -of Parker v

Flook.®® In Flook the Supreme Court had mterpreted Sectlon

o 54571F2dat46 B : : :
. 38437 U 8. 584,504 n.18 (1978), rev’d In T Flook 559 F 2d 21 (C C.P.A.
197_7) For interesting commentaries on this remand; see Dunner & Lipsey,
The. Patentability of Life Forms, New Technologies and Other Flooks of
Nature, 7 APLA-Q]J. 190 (1979); Kiley, Common Sense and the Uncommon
Bacterium—Is “Life” Patentable?, 60 J. Pat. Off. Soc'y 468 (1978); and Stie--
fel, Disturbing Implications in the Flook Case, 183 N.Y.L.J. 1 {April 1, 1980).
© An interesting interpretation of the Bergy remand was consrdered in
- Amicus Bnef for Dr. George P:eczemk Diamond v. Chakrabarty, 160 8. Ct.
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the Supreme Court’s holdmg in Flook wl’uch reversed another
.CCPA decision. . : [T
__:_.:In particular,. the CCPA remarked

We have observed with regret that the brlefs filed by the Soh(a- '
. tory General for. Acting Commissioner - Parker in--Parker:v.

Flook, a case which, as the Court noted,."'turns entirely on the
proper. constructlon of Sec.. 10L,” badly, and. with-a seeming
‘sense of purpose, confuse the statutory-categones reqmrement
for the existence. of “invention.”® . .- sy g

. The CCPA also found that the dicta-in Flook:shed no: hght
on its Bergy and Chakmbarty holdmgs, for reasons ‘to. be dls-
_cussed : ST

Turmng to the ments, the CCPA re_]ected the contentlon _
that Section 101 must be “strlctly construed,”’®! reiterated its
earlier statement that there is “no legally significant differ-
‘ence between active chemicals which are classified as.'dead’
and organisms used for their chemical reactions which take
_plaoe because they are’ ahve,’ 62 and its analogy between:a
‘patent on “a living organism” *and on “the utilization-of its life
functions in processes,”®* and discussed-in great detail- the

1napphcab1hty of plant protection legislation.’s4 . %
" The CCPA also compared the PTO to'that famous prophet
Chicken Little. It pointed out that the “sky” would not.*“fall”
if patents were granted on “life itself,” as the PTO had long
granted patents on_compositions 1nclud1ng ‘living” - subjeet
matter (such as Chakrabarty’s allowed claim 30) as well as
* processes utilizing the “life processes” of a living organism
(such’as Bergy's allowed claims).e® S1gn1ﬁcantly, the majority
did not repeat its attempt to limit the scope of its. holdmg to
microorganisms. . ...

Judge Baldwin: wrote a concurrmg oplmon Wthh took a
radlcally d1fferent v1ew of the case. Sect1on 101 he wrote,

60 Id 962,

&1 Id,, 973 974
62 Id., 974-75.
53 Id., 976-977.
64 Id,, 977-84,
63 Id., 985-86.
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Congress on the SI.iject 70 ' : '

Mlller submrtted that the plant patent Ieglslatlon (some of -
which he had sponsored as.a Senator) created such a doubt..

§ 2 08 The Supreme C0urt s Chakrabarty Dec:sxon

The Supreme Court petmoned for certlorarl in: both Bergy
and Chakrabarty, decided to hear both.cases together.”*
Subsequently, Bergy withdrew his clalm, S0 only Chakrabarty
was argued.’?

Several amici, ﬁled bnefs 7 Some took unusual tacks Genen-
_tech Inc., a small blotechnology concern, suggested that.éven
if the organisms themselves were held unpatentable, the plas-
‘mids ‘were patentable chemtcal compomtrons of . matter
'[Genentech Br. 15-17.]

" The brief submltted by the Regents of the Unlver51ty of

"Caltforma (UC) argued “affirmance was appropriate desplte :
incorrect reasoning by the CCPA.””* This brief sought to dis-

sociate the merits of the Chakmbarty case from the arguments

made by the author of the CCPA opinion, Judge Rich, who, UC

feared; had antagomzed the Supreme Court in hlS computer

patent opzmons 78

The Caltech?® brief argued that the writ was nnprov1dently
granted as the CCPA had failed to treat the * ‘product of na-.
ture” issue when the case was remanded for reconsxderahon

70 Id 999 .
71 100 8. Ct. 261 (1979).. :
72100 8. Ct. 696 (1980), . .

73 Amicus bnefs in. Diamond v. Chakrabarty, No 79-136 were. f‘led by
Genentech Inc the Pharmaceutical Manufacturers Association (PMA), the
American Patent Law Assocxatlon (APLA), the. New York Patent Law As-
sociation (NYPLA), the Regents of the Umvers:ty of California (UC), the
American Society for Microbiology (ASM), the Peoples Business Commission
(PBC), Dr. George Pieczenik, and, jeintly, by a group of researchers and
nonprofit organizations interested in biomedical 1esearch (Ca]tech)

74 UC amicus brief, 6-8.

75 Id. at 8. . .

76 See note 73 supra.
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§ 2.09 Flook and “Unforeseen Technologres

remarked It 1s our. duty to. construe the patent statutes as
they now read, in the light of our prior. precedents; and we -

" must.proceed. cautrously when we are asked to.extend patent

nghts into-areas wholly unforeseen by Congress.”® After the
remand-of Bergy, the PTO- argued. that Congress could not
have foreseen the. extension of patent rightsto “living matter’”
anymore than it could have foreseen the extension: of patent
rights to computer software. [See e.g, Petltroner 'S Br (S Ct ), _
461 PTCJ at D-4.] . e .
- _However, the patent laws were enacted to encourage inno-
vation. . “By . definition,. . . . innovation: involves the. un-
- foreseen 785 The prormnent American astronomer  Simon
Newcomb “proved” mathematically. that flight by. ‘heavier-
than-air machines was impossible, and outstanding physicists
such asNikola Tesla and Ernest Rutherford scoffed at the 1dea
that man could ever split the atom,®

In addition, the legislature cannot clann clalrvoyance If the
- PTO’s strained reading of Flook is correct, aircraft and nuclear
reactors are unpatentable, and. must remain- unpatentable'
until Congress provides otherwise.®” : '

Nevertheless, the development.of new: anrmal breeds by:
controlled mating was foreseeable even by the 1790 Congress,
whrch enacted the first federal patent act.’ Amrnal breedrng-

% 437°US. at 596, e
~ 85 Amicus Brief for APLA at 5,In re Bergy and In re Chakrabarty, 596' .
F.2d 952 (C.C.P.A. 1979) Bergy I .
. 86 Spe Ma_]or Mistakes by 12 Great Men of Serence, in D Wallechmsky, :
1. Wallace & A. Wallace, The Bogk of Lists 249- 51 1977)

87 “IT}f courts defer completely to Congress anew technology could not_
be accorded patent protection until the new area became recogmzed and
clearly defined. Congress would not be able to grant statutory patent protec-
tion until the new area was defined enough so that Congress would know
- to what it was granting the protection. Even after.a suitable proposal is
~ drafted, the délays inherent in the legislative process.amount to a substantial

period of time during which patent protection would be unavailable.” No-

vick & Wallenstein, The Algorithi and Computer Software Patentablhty A

Scientific View of a Lega] Problem, T Rutgers] Computers Tech. & L. 313,.

331-32 (1980)(footnotes o:mtted) See APLA Amrcus Bnef at 15 596 F, 2& at
- 973.74. .. ,
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~Arule that unanticipated inventions are w1thout protect:on
: would conflict:with-‘the ‘coré’ concept of the patent law that
' :anhmpatlon undermines’ patentab:hty 793 e

- The Flook caveat- agamst extendmg patent rlghts“ was a’

" generalization from'a dictum in’ an earlier Supréme. Court

case, Deepsouth Packing Co. v. Laitram Corp.% The Court
held that the patentee of a “combination” invention (a shrimp-
deveiner) could not enjoin. the assembly .of the invention -

abroad, for use outside the United States, even though the
- components had been manufactured lll th1s country

L We are here construmg the provzsmns of a statute passed in:
o 1952 The prevallmg law, [was that a.combination patent pro=
" tects only against the operab]e assembly of the whole and not:
the manufacture of its parts]; and at that time Andrea, repre-
sent]ng a spec:fic apphcatmn of. the law of infringement with’
. respect to the export of elements of a combmatlon patent, was
:__seventeen years old, When Congress drafted [35.U.5.C.] §271,
it gave no 1ndzcat10n that it desired to change either the law of
o combtnatlon patents as relevant here-or the rulmg of. Andrea

. It follows that we should not expand patent rlghts by overruhngf
or modifying our- prior cases construing the patent statutes,”

.+ unless the argument for expansion of privilege s based on more
© ...than'mere inference:from ambiguous statutory Ianguage We"
;_-would require a clear’ and ‘certain’signal from Congress 86

Flook dealt with computer program patents 97 Smce there
: were 1o prior cases relatmg to the protection of.* hvmg mat-
ter” Wthh had to be. overruled or: modlfied in order to provxde'

.:’:'93 100 S Ct at 2211
" 94 See text at note 84 supm
95 406 U.S. 518 (1972).
96 1d, at 531. R
.37 437 U.S, 584 (1978). There has been a tempestuous struggle between
the CCPA and the Supreme Court over computer program patentsin Flook

and other cases, See generally Novick: & Wallenstein, The Algorithm and

‘Computer Software Patentability: A Scientific: View of a: Legal Problem, 7
Rutgers] Computers, Tech. & L. 313 (1980).
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clause and sentence of a statute.”1% Applying these rules to the
' 1874 patent code as amenided by the Plant Patent Act of 1930,
it-must be: concluded that pre-1930 utility patent protection
for “asexually propagated plants” had been deemed inade-
quate. But this does not necessarily mean that asexually propa-
gated plants ‘had prevmusly been nonstatutory subject
matter.”!% :
Chakrabarty, for example, clalmed to'have a log1cal con-
- sistent explanation ‘of the action ‘of Congress in passmg the
Plant Patent Act of 1930 which leaves intact the scope and
- meaning of 35 U-S.C. 101 as now mterpreted by the courts.’19
Chakrabarty agreed with the PTO that the 1930 bill was in-
tended to “remove the existing discrimination between plant
developers and industrial -inventors,”% but. traced.the dis-
crimination to_a different :source, The PTO:believed that
agnculture [lacked] the same opportunity to participate in
the patent system as ha[d] been given industry” because'the
patent. laws had been “understood. to: cover: only inventions

and discoveries i in the: ﬁ'.eld of inariimate. nature.’!%. Chakrab-. ..

arty contended that the’ patent system dlscrlmmated against
“Luther Burbanks™1?® because the “how-to-make” disclosure
requirement could not be satisfied by plant, developers .
Chakrabarty rélied on'a 1930 memorandum signed by Com-
missioner of" Patents T. E. Robertson and: forwarded to.the
House Committee on Patents during its del1berat10ns on HR.
11372, The memorandum was critical of the Senate versmn (S
3530) of the. proposed Plant Patent Act:- R

104 Id, §46 06 (quotmg State v. Bartley, 39 Neb. 353, 58 N.W..172 (1, 894))

1105. Tt is proper’ to construe “35:U.S.C. 101 and 33 US.C. 161 in part
materia. See 35 U.S:C. 161:(1976); In re Le Grice, 301.F:2d 929,939 (C.CP.A.
1962), Cf. Yoder Bros., Inc. v. Cal-Fla. Plant Corp., 537 ¥.2d 1347,1377 (5th
Cir.. 1976) A!so it would be improper to regard any of the language of the'
1930 ‘Act as superfluous. o _ , :

- 106: CCPA Brief for Cha]crabarty at 5 N S

~107:8. Rept. No:-315 (1930 at 1. S o .

:-108. CCPA: Brief for Chakrabarty at 6 (quotmg Sec’y of Agnculture Hyde).

109 Luther Burbank was a famous plant breeder of the early 1900s who
* was instrumental in the drive for plant patent protection: Burbank drama-
tized the.dismhal economic plight of the amateur horticulturalist due to lack.
of protection. His efforts were a major 1mpetus behmd passage of the Plant'
Patent: Act of 1930.. : K
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:of a new plant variety -a: “discovery” . in the “constitutional
senseP*2 Section 161 was enacted so as to ensure careful delib-
_eration before holding plant patent protection unconstitution-
al, and it was separated from 35 U.S.C..101 so'that an adverse
determination would not dismantle the entire patent system,
Nor were these the only reasons for.the enactment of the
Plant Patent Act. In Ex Parte Latimer,1? the Commissioner of
Patents stated that the fiber of the needle of the Pinus australis
tree was an unpatentable “product of nature.”114 Shortly after
‘the passage of the Aot the Edltor of the Journal of Heredlty
wrote:. PRSP

It isa httle hard for plant men to understand why [Art I §8]

“of the. Constitution: should not have earlier-been construed to
'mclude the promuotion ¢ of the art of plant breeding. The reason
for this is probably to be found in_the pr1nc1ple that natural
"products are not patentable TP

Accordmg to Judge Mﬁler, the 1930 "Congress recogmzed
the dichotomy of animate: and manlmate mventrons and decrd

112 1889 C.D. 123 125 (Commr Pats) reprmtmg 46 0.C. 1638 (1889)
(“[Tthe mere ascertaining of the character of quality of trees that grow in
the forest . . . is not a patentable invention, . . . any more than to find a new
gem or: Jewe! in:the earth would entitle the: dlscoverer to patent all gems
~which should subsequently be. fournd . .- ).

Accordmg to Recent Decisions, 47 G W, U L Rev 242 260 (1978), - If
Congress had believed that plants were already patentable subject matter,
it need not have: considered whether plant patents’ were ‘constitutional.”
Thus, the T1st Congress believed that plants were not patentable subject
matter This is a non sequitur. The statutory. language permitied. several
interpretations, and these mterpretahons had to be juxtaposed beside the
constitutional language: A plant could be a composrtlon of matter', wlthout
being a “discovery” in the limited constitutional sense.” - :

- 113 1889 C.D. 123 (Comm r. Pats) reprmtmg 46 0.G.. 1638 (1889)

© 114 1889 C.D. at 127.. '

S us Chakrabarty, 100 S.Ct. at 2209 n. 8 (quotmg Flonsts Exchange &:
Horticulture Trade World, July 15, 1933, at 9); Bergy 11, 596 F.2d at 983. This
was probably the primary reason for the enactment of the Plant Patent Act.
The disclosure problem. was publicly identified by Comm’r Robertson:after
the introduction of the original bill, so his letter to Congress did not provide -
any impetus for the original legislation Since the original bill:did'not make
any allowance for the disclosure problem, it must have been- 1ntended to
resolve some other problem, facing would-be plant patentees: ~ -
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correct a preexisting situation. 118 Congress, Justice Brennan
charged, “never meant to make patentable [hvmg 1nventrons]
outside the scope of [this] legislation.”1? - .-
-The majonty did, however, attempt to explam the legrsla-
tive act1v1ty R R RN

Pnor to 1930 two factors were. thought to remove: plants from -
patent protection. The first was the belief that plants, even. -
" ‘those artificially bred were preducts of nature for purposes. of
<" the patent law. [Another] obstacle to patent protection’ for
plants was the fact that plants were thought not amenable to -
. the “written- descnptlon _reqmrement of the.patent la_w [35
US.C. §112]. . T S e T g

In enacting the Plant Patent Act Congress addressed both of
these concerns. 12000 o

Justrce Brennan 'S comment on the majonty s explanatlon
was- that “[i]f the 1930 Act’s only purpose were to solve the
techmcal problem: of description referred ‘to by the ‘court,
" ... most of the Act, and‘inr particular its limitation to asexually ’
produced plants, would have been totally unnecessary.”!?
Brennan ignored the majonty contention that Congress was
attempting to surmount the “product of nature™ obstacle by
- explaining at length “its-belief* that the work “of the plant
breeder ‘in aid of nature’ was 'patent'able':ir:n''fenti'(")n”"“2 and by
requiring the applicant to “aid nature” by cultivating and re-
producing the new variety. He also igniored the fact that “‘sexu-
ally reproduced ‘plants were not meluded under the 1930 Act
because [it was thén believed that] new.varieties could not be
[sexualiy] reproduced true-to-type through seedlings:”#® =
* Thedissenters alsoreliéd on the langliage of the’ Plant Vari:
ety Protectlon Act of 1970 124 This provrded a specxal form of.-

‘118100°S. Ct. at 2213 (Brennan I, drssentmg)
19 Id, at 2214. '
120 Id, at 2209,
120 1d. at 2213 n. 4 (Brennan ] dlssentmg)
122°0d, at'9209. - _
123 Id.‘at 2210.° B ' - S -
1247 U S C. §2321-2583 (1976) 7US.C. §2402 Iimits “plant- vanety pro-
tection” to “any novel vanety of sexually reproduced plant (other than fungi,
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sexually 127

As in the case: of plant patents, these certlflcates offer only
a loose description . of the new variety:!? The Plant Variety
Protection Act therefore freed plant breeders, as the Plant
Patent Act freed: plant cultivators, from the strlctures of 35
US.C. §1 12. :

§ 2 11 Statlc v. Dynamic Constructlon e

Courts arbltratmg a confrontatlon between ‘old. law and
“new’ technology “should ‘ask’ these questions: Is the statute
‘expansive or restrictive? What is the end or other underlymg
policy the statute was trying to reach? Would ‘applying the
“statute 'to the technological change further this endp1?® ‘_

* The promethean task of the pateht system cannot be accom-

plished if a restrictive interpretation is placed on the patent
statutes. As the Supreme Court said in. Kendall v, Winsor,

“[tThe true policy and ends of the patent laws enacted under

this Government are disclosed in [Art. 1, §8] of the Constitution
‘to promote the progress of science and the useful arts,’

_ contemplatmg and necessarily 1mply1ng their extension, and

increasing adaptation to the uses of society.”1%

An expansive reading.would be in keeping with Anglo-

‘ Amer;can legal tradltlon Edward Armltage the Unlted ng-

_'Marks made th1s srgmﬁcant comment

In the UK, as in: other countnes the courts have mevrtably

- 127 Hearings Before the Subcomm on Patents Trademarks & Copyrrghts
of the Senate Judiciary Comm., 90th Cong;;:2d Sess638, 640 (1968); -
128 See.7.U.5.C. §2402 (1976) ‘A typical certificate;: that for * *Coolguard”
Klettuce states: “ ‘Coolguard” most closely resemblés ‘Winterhaven' and “Van-
guard’; however, ‘Coolguard” has a lighter-yellow flower color than ‘Winter-
‘haven’ and ‘Vanguard’ " Other. examples may. be found in- the Off‘ cal - ‘
. Journal of the Plant Variety Protection Qffice.
~.-+29 Note, Technological. Change and Statutory Interpretatlon 1968 Wls
;L Rev. 556, 557. - : :
130 62 U. S. 322 328 (1859) (emphams added)
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~ . economic: problems posed by grantmg patent proteotlon to.
. living things.”%. ; = |

This theme was: further developed in the -amicus: brref filed

.- by the:Peoples Business Commission: (PBC) 136 -PBC ‘claimed

' _-that as a result of the: Plant Patent Act, *'thousands of ‘useful

. varieties of plants,” these which came into being naturally,
were abandoned by farmers in faver of the “‘superior®> human- .
_bred varieties and thus “eliminated from. the terrestrial gene
. pool.” As a consequence;. the ownership ‘of ‘the: “basic: plant
food supply is increasingly being coridentrated ‘within-a small
- number of large multinational ‘corporations. 137 According to
.. PBC, patent protection. for nucroorgamsms would have a s1m1-
. ,lar socioeconomic:impact. =
-+ In answer.to PBC; Genentech remrnded the Court that its
S genetrcally engmeered micréorganisms were being designed
wto produce 1nsu1m mterferon, and other drugs In thrs vein,

135 Brief for Gov't, as repnnted in Pat T M _& Copynght J (BNA), Jan.
10 1980, at D-1, D-6. ‘ ‘
136 PBC summanzed its argument as follows

Lo L That the single area in whrch Congress has specrﬁcally authonzed_
' -the patentmg of living organisms through legrslatron——the Plant Patent
“ Act of 1930 and the Plant Variety Protection’Act of 1970—provrdes',
* -ample evidence that the patenting of any form of life (plant or dther-
wise) necessarily leads to certain genetic and social impacts that are not o
... in the best interests of society or succeedmg generations

~2. That the technology of genetic engineering,’ takenas’a ' whiole, is not"
in the public interest, and should not be unduly ericouraged: by giving
.. unwarranted economicincentive to ¢orporations inthefield-of genetic
" researchand development through the vehicle of awardmg potentral]y,_-
o '_lucranve patents on hvrng orgamsms :

o 3 That if patents are granted on rmcroorgamsms there isno screntrﬁc i
_or Iegally viable definition of . “hfe” that will preclude extending pat- .
 entsto hrgher forms of life, and that, indeed, the various technologies .

* ! of genetic engineering have already created a climate in which patenits
on higher organisms can consistently be claimed once the precedent
has been set with microorganisms. PBC Amicus Brief Pat, T.M. &
CopyrightJ. (BNA), Feb. 7, 1980 at E.1, E-2 [heteinafter c1ted at PTCJ]

137.1d. at. E-2 to. E-3. PBC’s “Genetic Impact”™ arguments were recited
durrng the floor.debate on the “Plant Variety Protection Act Arhendments,”
H.R. 999, 96th Cong., 2d Sess. (passed by House of Beps Nov 17 1980) See
Cong. Rec. (1980).. = = .
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The patentee of a new alrcraft de31gn must still comply wrth
- FAA regulahons ‘New machinery must be equipped with -
OSHA-mandated safety devices. In short, a patented invention
must be produced and distributed in accordance with the law,
and the conferral of the patent right. does not excuse noncom-
pliance with- safety legislation. 4+
It isa basrc tenet of the patent law that an 1nvent10n rnay be
- hasa beneﬁcra! use: It is- for this very reason that this author
has‘argued that even'a pathogenic organism havmg valuable
fermentation’ capabrhhes should be patentable,’*s = .
- Genentech pe suasively argued that Congress and only _
Congress, is competent to determine whether the patent stat-
ute needs to be tailored in the light of a countervailing public
interest. For example, Congress tailored the patent statute:to
_ distinguish between nuclear weaponry and peaceful uses of
nuclear energy 146 L o e e

144 Gf. In 're Hartop, 311 F, 2d 249 263 (C C P.A 1962), In re Anthony,
414 F.2d' 1383, 1395 (C.CP.A. 1969)

145'Cgoper, Patent Protectlon for New Forins’ of ere, 38 Fed. B.J 34 38
n.27(1979): In Japan; a Stricter view of the safety problem was taken in the

. “Atomic Energy Generating Apparatus” case, “wherein an apphcatlon was

struck for failing to elarify the necessary precautions. I ‘Hayashi, A Japanese
Perspective on Patenting. Mlcroorgamsms Prospects and Consrderatlons, 7
- APLA QJ.:306,.317-18 (1979). . : L
146 Inventrons ReIatlng to Atormc Weapons, and F1hng of Beports

(a) No patent shall hereafterbe granted for any mventlon or dlsoovery ‘
which is useful solely in the unhzatxon of special aticlear material or
atomic energy-in an atomic weapon. Any patent granted for any such -
invention or discovery is revoked, and just compensation shall bé made
therefor.

- (b) No patent hereafter granted shall confer any rights with respect to -
any invention or discovery to the extent that such invention or discov-
_ery is used-in the ‘utilization of special’ nuclear material ‘or’ atomic
" energy in atomic weapons: Any rights conferred by any patent hereto-
fore granted for any invention or discovery are revoked to the-extent - .
that such invention or dlscovery isso used and Just compensatlon shall ', e
»be made therefor. . e . - S

42 US.C. §2181 '1976).
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. by the CCPA “the: patentmg of lower organisms w1ll mvan- |
ably lead. to the patenting of higher forms of life.”14?: :
This contention was. challenged by the amicus’ bnef of Dr.

' George Pieczenik, who pointed out that the’ “descrlptlon ‘re-
quirement embodied in 35'U.S.C.§112 was a “critical hmlta-
- tion” on the. patenting of higher organismg.!%
__Even. if new biological - ‘techniques should - ‘permit‘“an
Argoudelis-style solution to the Section 112 problém; the pat- -
-enting-of higher forms of life would be beneficial, not detri- -
mental, to the pubhc 151 [f PBC fears that the lwestock industry
will - become “monocultured,” its worties: are- groundless.
Breeders are now aware of the dangers of uniformity and will
respond appropriately. If PBC is voicing a phllosophlcal objec-
tion to the concept:of property rights in hvmg thmgs, 1t is
challenging a concept as old as the law itself152 " ¢

PBC goes so far asto suggest that patents mxght be granted

149 PBC Anmcus Bnef PTC] at E 7 The CCPA had suggested in Bergy
II that the PTO’s view .of the *“Question presented”—Whether' & living
organism is patentable sub_yect matter under 35:U.8.C: §16F"—was “overly
broad. . . . We are not dealing with: all hvmg things. . ... 506 F.2d at 976. In
an ea.rher paragraph ]udge Rich noted that the uses. of the Bergy and Chak-
rabarty organisms were analogous in practical use to inanimate chemical.
composxtlons such as reactants, resgents and ‘catalysts,” all of whlch “he
viewed as-“tools” of the chemical industry, and declared that “we see no
legally sighificant  difference between active chem:cals which are classified

as ‘dead’ and-organisins used for their chemical reactions which take place
because they are ‘alive.”?* Though this author agrées with Judge Rich’s con-
. clusion, he does not believe that it affords 4 rational legal distinction between
microorganisms and multicellular organisms. See Cooper, 38 Fed. BJ. at
39-40: Von Pechmann, National and International Problems Concerning the
Protection of Mlcrobwloglcal Inventxons, 3 Int l Bev Indust Prop & Copy- ‘
right L. 295-96 (1972)..-

150 Compuare In re Argoudehs 434 F 2d 1390 (CCPA 1970) wzth In re‘_
Merat, 519 F.2d 1390.(CCPA 1975):: "

151 See generally In're Argoudelis, 434 F 2d 1390 (CCPA 1970) _

152 Valid property rights in living entities have been recognized as long*
as humans have existed, from the domesticated goat and plots of Indian corn
to today’s vast herds of sheep, cattle, and pigs,-and vast fields of wheat_
Consider, too, the prize bull whose owner, by virtue of a““ménopoly” and
current technology, earns a.good profit while at'the same'time providing a-
dairy farmer with.an opportunity .to improve- his  herd. ‘Also-consider the -
syndicatzon of race horses. These are all ‘examiples-of valid'property rights -
held by citizens of this country:in hvmg entities. APLA ‘Amicus Brief at 22,
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- thus enabled without restriction to practiceit and profit by its -
use. . . . To this end the law requires such disclosure to-be:made
in the application for patent that others.skilled in the art may
understand the invention and how to put it to use.159

 The relatlonshlp of the patent system to technologrcal ad-.
-vancement was recognized as early as the fifteenth céntury. In
1474, the Senate of the Repubhc of Vemce declared that

If prowsron were: made for the works and devrces drscovered'
[by men of great genius]; so that others who may see'themcould =
- not build them and take the inventor’s honor away, more men
. would then apply their genius, would: dlscover and would build .. .
Ldevrces of great utlhty and benefit to.our commonwealth 160 .

_ "PBC agrees that “the grantmg of [hfe form] patents is. sure
‘to escalate  the ‘drive toward commercial apphcatlon”161 of
‘recomblnant DNA technlques, but PBC is unhappy with: this
result: “The genie will be out of the ‘bottle before most. Amen-
‘cans have even realized that the bottle was uncorked, 6%

_ The Supreme Court recognizes “‘that Iegzslatrve or Jud1c1al
fiat as to patentabxhty will not. deter the scientific mind from
probmg into the unknown any more than. Canute could com-
mand the tides.’2% Indeed, it has been argued that the pursmt
of. scientific knowledge is. consututzonally protected.'®4: . :

‘The freedom to probe the unknown is the most- precrous of

our. freedoms and_the. most dearly bought. Only two-decades:
ago, the cries of the victims of the 1nqulsrt10n were. echoed by

: 159 United States V. Dubrher Condenser Corp 289 U S. 178 (1933)(foot-
note omitiéd). See'alss W. C. Robinson, The Law of Patents - §§30, 34 (1890).
For a discussion of the ease with which certain discoveries may be practised
in seeret, Alderson, et al., Patents and Progress 68 (1965), C H Herr, To
. Patent or to Padlock,: 1973 Pat. Li Ann.0121, 126, -
. Aed Mand1ch Venetian Patents, 30 J. Pat. OFF Soe y 166 (1948)
- 161.PBC. Armcus Bnef PTC] at E'G E
.82 Id.
‘1531008 Ct at2212 : g SRR
- 184 Compare Berger,. Government Regulahon of the Pursu:t of Knowi
edge The Recombinant: DNA Controversy, 3-Vt: L. Rev. 83 (1978) with
Stone, Knowledge, Sumval and the Dutles of Scrence, 23 Am U L Rev 231
{1973). s : x .
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as a rule, were, unacquamted with Frerch scientific scholar-
ship. Hunter’s :“no chemist on earth can- make out 6f the earth
a piece of sugar; but a vegetable can do it;”” was more likely to
sound a familiar chord than Lavoisier’s. “respiration is there-
fore a combustion; very slow to be sure, but nonétheless strict-
ly comparable to that of carbon.” The philosophical boundary
line between: hvmg and nonhvmg matter was starkly drawn in

1790 167 el ’
- No vitalist member of Congress could have dreamed that
life. could be altered in the:test tube. But this hlstoncal fact
does notjustify a restrictive constructxon of §101. As’ American
Patent Law Assoclatlon s armcus bnef 1n Bergy I pomted out:

Hlstory has shown that the mterjechon of d1fferent1atnons based
on a mystical “life” bomponent are ‘seldom sclentrfically vahd'
Organic chemistry ‘was ‘énce at a Juncture very similar to that
at- which molecular bioclogy finds itself today. Although organic
chemistry is now generally defined as the chemistry of carbon
atoms, the “organic” portion of its name can be traced to the
belief of Berzelius':-. : that organic compounds; then derived
. exclusively from__ natural sources, could arise.only through the -
operation of a “vital force” inherent to the living cell:: It is of ="
_interest that at the time thls view was held, the 1793 definition - :
“ of patentable subject matter aIready referred to manufac-. ..
tures and compositions of matter . Clearly Congress had not
foreseen the explosive development of this new technology of ..
organic chernistry and one can only wonder what would be the
shape of our commercial world if patentab:hty ‘were demed :
solely because of the presence of th:s “vxtal force mies

When the issie arose in Germany, the Bundesgenchtshof :
refused to pay heed to vxtahstlc arguments '

Today, prevalent opmlon 1nd1cates that l1vmg orgamsms con31st

167 See]. Needham The Scept:cal B:ologzstSS 129 (1930); W. R. Coleman;
" Biology in the Nineteenth Century (1971); 2.T. S. Hall, Ideas of Life and
Matter 219 87 (1969), D J Strulk Yankee Sczence in the Makmg 45 55 565 :
(1962). . . :
. 168 APLA Anucus Bnef at 5, Bergy II 596 F. 2d 952 (CCPA 1979) Cer—. ?
hardt received a patent on acetylsalicylic acid, a syntheti¢ ‘organic com- -
pound, in 1853. There may have been earlier patents of a similar nature.
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a distinction without legal significance and that they should be
treated under [35 US.C] §101 no dlfferently from chemlcal
compounds in

Bacterial cells are “matter.” Since the PTO wishes to read
a limitation on the scope of the statutory term “matter” into
the Patent Act, a passage from the Supreme Court’s opinion in
United States v. Dubilier Condenser Corp.'™ is instructive:
“We should not read into the patent laws limitations and con- -
ditions which the legislature has not expressed 173

171 Id, at 975.

172 289 U.S. 178 (1933).

173 Id, at 199, The CCPA recently heid that transitory compounds are
patentable even if they cannot be isolated in a “reasonably stable” form. In'
re Breslow, 616 F.2d 516 (CCPA 1980). Judge Rich refused to “read into [35 -
U.5.C] §101 a requirement that composxtnons of matter must be stable.” 1d.,
at 521,

- 247




_' CHAPTER 3

;Blologlcal Inventron and the Use-.--:-
of “Laws” and Products S
- of Nature B

§ 3.01 .. The “Law of Nature” Doctrme L

§ 3.02 . The “Product of Nature”: Doctnne

§ 3.03.  “Duplicated” Products of Nature

§ 304 “Purified” Products of Nature. =~

- §'3.05 '_.'\“Altered” Products of Natare . N
§ 3.06 ' Patentability of the Obvmusly Desrrable Product of a
RN Nonobvrous Process .

§ 3 01 The “Law of Nal:ure” Doctrme o

In Bergy II ] udge Baldwin (CCPA) expressed hlS belief that o

Flook was one “of a senes of cases whose’ common thread” 1s
that e e

‘jclalms whlch dlrectly or' mdlrectly preempt natural laws or
phenomena are proscribed, whereas claims which merely uti-
lize ‘natural phenomena: via explicitly fecited manufactures,
compositions of matter; or processes.to accomphsh ‘new and'
'useful end results define statutory mventxons b o

It is Perhaps sxgmﬁcant that all save one of the cases drs-‘
cussed by Judge Baldwin related to processes or machines, and
not to compositions of matter. The “law of nature” doctrine is
" notentirely harmonious with thé protection of “compositions™

~under § 101, Suppose that a chemist synthesizes a substance,
which is novel in an absolute sense, by process A: If so, he is
- entitled to claim the substance, per se, as a.composition of
matter;,and his. produet patent is enforceable against anOth'er

tInre Bergy, S96 F. 2d 952, 988 (CCPA 1979) (Bergy 1I) (concurnng op )
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-Funkin Bergy Iis somewhat misleading: Funk Bros: Seed Co.
-v.Kalo Inoculant Co;; the firstbiotechnology ¢ase toreach the
Supreme Court, greatly increased the exclusxonary effect of
the “law of nature™ doctrine.” e
: ;.-thk 1nvolved the followmg patent clalm el

ar .An moculant for legummous plants comprising a plurahty of =
* . selected mutually non-inhibitive strains of differerit species of
. bacteria of the genus Rhizobium, said:strains being unaffected
- by each other in respect to their ability to:fix- mtrogen in: the’ :
.‘legummous plant for which they are. specxﬁc" i e

_ Bond the patentee had “dlscovered that there are: stralns
of each species of. root-nodule bacteria which do.not-exert a
' mutuaily inhibitive effect on each other.”® Mixed strain inocu-
‘lants had theretofore proven ineffectual because of this effect,
‘and farmers perforce had used different inoculants for differ-
ent. legunnnous plants; eg, alfalfa and. soy beans 1o.
~ The Supreme Court: split three ways.-
Justice Frankfurter belleved that Bond had mdeed apphed
a “law of nature” to a “néw. and useful’ ‘end,” but réjected
Bonds claim as broader:than: the actual invention:-“He ap-
‘pears to claim that since he was the originator of the idea that
there might be mutually compatible strains and had practlcal-
ly demonstrated: that somie such strains éxist, everyone else is

forbidden to use a 'combination of strains whether they are or
arenot'identical withthe combinations that Bond selected and:
packaged together.”* Justice’ Frankfurter found that Bond’s’
mixed culture had the “new property of multi-service apphca--r
bility,”* but that the “strains by which Bond secured compati-

bility are not identified.”** Justices Buiton and Jackson agreed

that the mixed culture was a patentable dlscovery, but' be-'.
lieved that “(b)actenoiogmts .- will not’ have dlfﬁculty m._

7933 US. 127 (1948).
81d, n.l.
91d.; 130.
10 1d., 129 and n.3,
=10 Id 133 (concurrmg op)
1214, 135.°
. 1314, 133.
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~ examined ‘for . the disclosure of ‘some other” mventlve con—
cept.'®

How does this affect biotechnology? The PTO could argue
‘that-Bergy-had discovered’ “the secret of nature” that strepte-
.myces vellostis NRRL 8037 ina suitable envu-onment would
‘produce- Imcomycm ‘without' the concomitant productron of
lincomyein B,” and that the subsequent preparation of a pure
culture of S. vellosus was routine. The PTO could argue: that
Chakrabarty had discovered the * “secrets” of the genetic ex-
pressmn of certain metabolic propertles of bacteria, and the

“secret” that certain energy-generating plasnnds could be

fused together. Given these “secrets” the “logical” next:step
was to 1solate fuse and transfer those plasmlds to a smtable
host o

Fortunately, the Supreme Court d1d not apply the loglc of .
Flooki in Chakmbarty, and in Dzehr 1t came close to overruhng
the Douglas rule* ‘ : e

- In determmmg the e11g1b111ty of respondents clalmed process: .
for patent protection under §101, their claims must be consid-
ered as a whole. It is inappropriate to dissect the claims into old
and new elements and then to 1gnore the presence. of the old -
elements in the analysis. © : '

-This is particularly true in a process claim because anew: combi+
'{"'natlon of steps in a process may: be patentable even: though all:
' “the constituents of the combination were well known-and-in -

"'common use before the combmatlon was made The novelty :

“ofany elément o steps ina process, or even of the process itself,

~+ is'of no relevance in determmmg whether the subject matter.
“'of a claim falls’ w1th1n the §101 categorxes of possrbly patentable -
- sublect matter 20057

f,To accept the analysrs proffered by, the Government would 1f--
“cartied to'its extreme, make all inventions unpatentable be- .
cause all inventions can be reduced to underlying principles of :
nature which, once known, make their-implementation :obvi-*
ous. The analysis: suggested by. the Government would also-un-*

dermme our earher dec1srons regardmg the cntena to consxder :

---19437US 584 594(1978) S
20 Dlamond v D1ehr, 209 U SP.Q:1, 9 (1981)
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as to refine and transform natural substances; he is merely, as.
J. R. R. Tolkien puts it, a “Subcreator” who makes “by the law
by which [he’s] made.”} A “product of nature” may also be

compared with the term “new,” as a “product of nature” is.

something preexisting. '

- Since all articles of manufacture are, to some degree, prod-
‘ucts of nature, there has been a tendency for courts to confuse
‘the question of whether a patent is directed to a “manufac-
“ture” (35 U.S.C. 101) with the question of whether that “manu-

facture” is nonobvious to a person having ordinary skill in the

pertinent art (35 U.S.C. 103). Similarly, the courts
{Text continued on page 3-7)
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have been known to confuse statutory: or relative novelty (35
U.S.C. 102).with “novelty” in an absolute sense.2* -

. These musings will be more fully developed in the remam
der of this chapter.. S -

§ 3 03 “Dupllcated” Products of Nature

Many of man’s most valuable chemlcals were obtamed origi-
nally from: patural substances; parhcularly plant and animal
tissues.2? Rather than comb the jungles for éinchona bark,
scientists sought to identify, isolate, characterlze, and synthe-
size (from more accessible materials) its active ingredient qui-
nine, Much of the: hrstory of- chemlstry is . the hrstory of
attempts to’ synthesme valuable “natural products o
"+ ‘When’ attempts were made to patent the synthetlcally du-
phcated “natural products it was’ of course objected that
these chemicals, already existing in; ‘nature, were not novel..
(This objectlon was reinforced if the chemical had been char-,
acterized in a prior. pubhcatlon ) Underlymg this objectron was
the fear that the patent would exclude * ‘Everyman” from en-.
joying the bounties of nature, evenas, .the early | Crown. patents
_had created monopohes over iron, currants and vinegar.26 . .

Several cases have discussed these ob]ecuons ‘which- may‘
one day be raised against patents on microorganisms, or plant
and animal varieties. . Suppose. first that you isolate a previously’
unreported stram of microorganism in the Dead Sea, andin -
due course. you apply for a patent.on a culture of this strain:
Unknown to you, an Israeh scientist had, several years before, "
1solated the same strain, but had failed to publish the discov-"
ery. Are you still entitled to a patent? It was not known or used -
in the United States, or described in a patent or a printed
publication, so 35U.S.C. 102(a) and (b) are not bars. The Israeli

scientist did not “conceive™ o reduce to practlce the straln a

24"For a discussion of “absclute” versus relatlve nove]ty in natlonal
patent laws, see 2 Baxter, World Patent Law and, Practices 74.6-74.8 (1981),

25 Kreig, Green Medicinie: The Séarch for Plants That Heal. (1964). .. ..
26 From the speech by Sir Robert Wroth on November 20, 1601, quoted i
in R. A, Choate, Cases and Materials on Patent Law 60 n.“f" (1973).

{Release #1, 8/85) ' ‘ . ' '3‘7 -
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methods herem descnbed or by any other method whmh wﬂl
_ produce a like result” was “wider in it§ scope than the original
actual‘m‘mventlon :

Accordmg to the descnptlon m No 95 465 and in’ No 4 321
and the ewdence, the article produced by the process: descnbed
was the alizarine of madder, having the chem1cal formula Ci4
Hs04. It was an old article. While a new process for producmg
it was patentable, the product itself could notbe patented even
though it was a product madé artificially- for the first time, in
contradistinction to being eliminated from the madder root.
Callmg it artificial alizarine did not make it 4 new composition
of 1 matter, and patentable as ‘such, by reason of its having been
prepared arhﬁcmlly, for the first tirhe ffom anthracine, if it was
set forth as alizarine, a well-known substance. Wood Paper Pit-
ent, 23 Wall: 566,593 There was: therefore. no. foundation for
reissue No. 4,321, for: the product, beeause on the.description
given, no: patent for the product could have been taken out:
originally.-Still further, the claim of Ne. 4,321 is not a claim
merely for.the'product of the process-described: in it, but isa
claim for anything which may be called artificial alizarinie, pro-
duced from anthracine, or its derivatives, by éither of the meth-
ods described, or by any other method; equivalent or not; whlchJ S
will produce anythmg called artificial ‘alizarine 3 "

'Unfortunately, the first of the paragraphs quoted. above is
often treated as the holding of Cochratne without any refer-
ence to its context. While -Cochrane holds that 'you cannot-
preempt a chemical in a form in which it can be obtamed
naturally, it tmplzes that an old product-by-new process
claim is allowable. i

Dextrose is'a sugar found in nature in the ]UICe of certam
fruits, like ‘grapes. It crystallizes-into’ two forms: anhydrous
dextrose, and dextrose hydrate (cerelose). The hydrate crystals -
normally grow in clusters, intertwined into a solid mass. New-
kirk developed a process for maklng discrete dextrose hydrate :
crystals of high purity. A challenge to his product ClalmS on

3 Cochrane V. Bad;sche Amhn & Soda Fabnk 111 US 293 311 312
(1884)
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propoxyphenyl) propane” (“2 2-B”).3% This compound was al-
ready known in the form'of a*“viscuous liquid,” and the Exam-
iner rejected Cofer claims 1 and 8 as directed to “an old
compound in [an obv10us] crystallme form 34 Notmg that the
did not suggest- that 2, 2-B could ‘exist in crystalhne form, the
CCPA reversed the examiner and the Board.*®* While Coferdid
not involve a “product of nature,” it may be iriferred from this
decision and ZPDC, that-a ¢laim to a known chemical will be
sustained if the claim is limited to the chemlcal ‘obtained in a
new form by a nonobvious new process. This doctrine would
appear to apply equally to all known chemiicals, whether natu-
ral or synthetic. .

‘2-methyl- 2-penten01c ‘acid (2M2PA) isa naturally occurrmg‘_
chemical responsible for the characteristic flavor of straw-
berries: Kratz and Strasburger were the first to establish the
presence of 2M2PA in strawberries and to discover that when
2M2PA was added to- foodstuffs, it- unparted a strawberry fla--
vor -and ‘aroma. Their claim to' 2M2PA in‘substantially pure
form3¢ was upheld even though'“2M2PA is a naturally occur-"
ring constituent of strawberries and is not ‘per se’ novel,

. since the claims do not encompass natural compositions in
that ‘substantially pure 2M2PA does: not apparently occur in-
nature.”¥ :

In Ex parte Frohardt, on the-other hand, the claim to “strep-
timidone,” found in a fer_mentatio'n. broth; ‘encompassed: the
broth in that it was not limited:to “a pure compound or to:the.
compound freed from -the fermentatlon broth, ”3? and the'.
claim therefore: was not allowed.. - ;

Thus - far ‘we.. have..discussed : the duphcatlon of natura}
products. Another problematlc area‘is that of plasmld synthe—
515 . , . - . 2

A 'ﬁﬁm point about DNA "\;v}ﬁch';mag_,k;g‘_ﬁ@egagge; in terms of . -

133:354 F.2d 664 (CCPA 1966)
3°1d., 665666, - ©o
35 1d., 667-668. :
-36.Tn re Kratz;-201. U S.P.Q: 71 {(CCPA 1979)
37 ]1d,, 76,
3 139 US.P.Q. 377, 378 (POBA 1962).
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Bergy that a “biclogically pure culture of a‘single rmcroorgan—
ism, extracted from its soil milien, is-a “manufacture.” _
. In: seeking patent. protection for these “purified’ natiral
products, the patent attorney must be careful to point out' to
~ the examiner, or to.the court, that-the increasé in the purity
-of the compound achieved:an unexpected result; or that, even
“though experts. desired t obtain a purer product, they could

not devise a-method of: obtammg the latter. Failure to make
this showing would-be; in essence a fallure to show that the

invention satisfies 35 U.S.C. 103. - R

Typically, the applicantis faced w1th a sxtuatmn in whlch the
natural ‘product is “used for- the same purpose as the” pure
 product. Those skilled in the art would thus expect the purer

product to have the same effect, only w1th greater potency in
- relatlon to the quantity employed '

" In're Merz invalidated a claim to artlﬁmal ultramanne free
of floatable unpuntxes The court dlStlnnglShed the “aspirin”
“case; discussed #nfra: “[n]o new use is claimed for the appel-
lant’s purified ultramarine. It is the same old ultramarine with
the same old use though it may have brighter color and be
more desirable as‘a pigment than formerly 4L

Inre degway held that “while appellants might be enhtled
to a method on purifying’ alpha alumina, they would not be
entitled to a’ patent on the article alpha alumina, ‘a natural
' produet, merely because of the degree of purity of the arti-
cle.”*2 Note that the CCPA did notreject the 99 percent alpha
~ alumina claim as bemg a claim to a product of nature it merely

“noted en passant that alpha alumina;’ in’ impure form, was
naturally occurrinig. Of greater relevance to the outcome was

the CCPA’s finding that the Saunders reference disclosed -

alpha alumina of 98.8 percent purity and stressed the desuabﬁ-
ity of producmg commercially pure alumina.*s

In re Kingrelated to a claim to the substance hexuromc ac1d :
C (vitamin C), isolated by applicants from lemon juice crystals, -
and possessing antiscorbutic. activity. The Board pointed out
that “lemon juice has been. known for ages as a satxsfactory

41 38 US.P.Q. 143, 145 (CCPA- 1938)

42 25 US.P.Q. 202, 203.(CCPA 1935)
43 1d., 203- 204 E
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which was.not in' salt form, and which was anything like Taka- .
... mine’s, Indeed Sadtler supposes it to exist as‘a natural salt; and
_ that the base was .an original production of Takamine’s: That .
. wasa distinction not in degree, but in:kind. But; even if it were ~
: __merely an extracted product without change, there is no rule -
~_that such products are not patentabie ‘Takamine was the first- .
~to make it available for any use by removing it from the other ..
~ gland-tissue in which it was found, and, while it is of course
* possible’ loglcally to call this a punﬁcatlon of the pnncxple it
" became for every practlcal purpose a new thing commermallyi .
and therapeutically. That was a good ground for a patent.
" Kuehmsted v. Farbenfabnken, 179 Fed.. 701, 103 C.C.A, 243; .
""Umon Carbide Co: v. American Carbide Co 181 Fed. 106, 104
*C.C.A,'522. That the change here resulted i 1n ample practlcal' _
7 differences. is fully proved.’ Everyone, not already saturated .
- with-scholastic distinctions, would recognize that Takamme s
“erystals were not mere!y the old dried glands ina purer ‘state,
* nor ‘would his opinion change if he' learned that ‘the crystals’
. were obtairied from the: glands by a process of eliminating the .
“inactive organic' substances. The line between different sub- -
-~ stances and degrees of the same substance'is to be drawn rather-
.from the common usages of men than from nice cons1deratxons o
._ofd1alect105° LT e e T

- In 1926 it was found that permcmus anemia patlents were
benefited by the addition to their diets of substantial amounts
of the liver of cattle. The substance now known-as vitamin.
_B-12 and formerly as the *‘antipernicious anemia: pr1n01p1e
is produced in minute quantities in cattle, as well as by ¢ertain -
microorganisms. The “principle” was- known only to exist in
cattle, but Merck scientists discovered that it was a fermenta-
tion product of Streptomyces griseus. The microbiological vita-
min B-12 was “free of toxic substances” and could readily be.
taken “by persons whose idiosyncratic digestions do not per-
mit them to tolérate liver materials.” The Fourth Circuit held
that a claim to a vitamin B-12 composxtlon recovered from a
_fermentatlon broth was not directed to an unpatentable

“product of nature” even though vitamin B-12 was itself found

50 1d,, 103,

315




LAWS AND PRODUCTS OF NATURE . §'3.04

alkali, decomposed in minutes. The presence of tetracycline i m
Aureomycin broths was not recognized by others at the time
the Conover application was filed. “Since the prior‘art Aureo-
* mycin fermentation broths and-antibioties contained msuffi—
cient tetracycline to be of any benefit to mankind; they do not
as a matter of law negate the validity of Conover’s’ paterit
claims.”%? :

In Ex:parte Reed, the Board considered a clalm to the natu-
ral growth-stlmulatmg substance alpha-hpoxc amd present in
liver in some form in extrernely small amounts, In its. first
decmxon the Board pointed out that “liver has been used effec-
tively.in growth promotion. and stimulation,” i.e, the parent
~ substance had therapeutic- value.®®- On reconsideration, the
' Board reversed the examiner, as aIpha-hpom acid did ot exist -

“as such™ inithe source ‘material;” and because “large quanti-

ties of liver: . > are needed to obtain the claimed patént factor
in effective amounts st In re Doyle mvolved the compound -
6-aminopenicillanic acid (6-APA) recovered from the fermen-
tation liquor of. penicillin-producing. molds. ‘6-APA, .in- pure
form, is a useful starting material for the productlon of certain-
antibiotics, In fermentahon broths, it existed only in a dilute:
form. “[W]hen 6-APA with-a purity of less than 90: percent is
acylated. the amount .of an-antibiotic: of requisite quahty obs
tained is reduced in yield too far for commercial acceptance.”
- Hence, substantially pure6-APA was patentablé even though ;
6-APA was apparently detected by earlier researchers.5?"
While most of the cases relating to purxfied natural prodiets
can be characterized as merely noting that the punﬁcanon of-
a useful natural product to intensify its effect would, in most -
fields of technology; 1 be an obwous goal two cases seem at odds _
with this analysis) -~ - ‘
Geneml Electﬂc Co v DeForest Radzo Co re_]ected Coo- :

591d., 32 Compare Chas Pﬁzer Co. v F'I‘C 401: F2d 574, 580: 581 583;
© 585 (6th Cir. 1968)(tetracyclme present in detectable" quantlty m aureo-
mycin: broth).

60 135 U.S.P. Q 34 (POBA ]une 1961)

61 135 U.S.P.Q. 105 (POBA, October 1961)....

62 140 U.5.P.Q. 421 (CCPA 1964).
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lidge’s claim to “a wire formed of ductile tungsten.”s® It had
been believed by scientists that “tungsten is in nature highly
brittle and.therefore not'capable of being drawn into wire.®*
Coolidge discovered that the pure metal was. in fact ductile:
With considerable forensic agility, the Thn'd C1rcu1t held that
he was not entltled to hlS claim: -

Coolidge took tungsten asit’ exxsted” (WOg)or as it is found in
the earth, its native abode and by his process converted it into:
pure tungsten or tungsten that is substanhally pure, and, doubt-
. less, was first to discover that when pure it has charactenstlcs,
notably-those of ductility and high tensile strength, which are
--wholly different from the characteristics of the:impure oxide of -
. tungsten; notable among which is extreme brittleness. Whathe- -~
~ produced by his process was natural tungsten:in substantially
. pure | form, What he discovered were natural qualities of pure -
tungsten. Manifestly ke did not create its characteristics, These
were created by nature and on that fact ﬁnding the reasoning .
as to the va11d1ty of the product cia:ms wﬂl be based e

' CIearly, the teaching of the prlor art was that pure tungsten
would be brittle, whereas instead' it was ductile and’ strong.
Coolidge’s pure tungsten had, in consequence, uses that im-
pure tungsten or tungsten oxide would not: It could be used
as-a filament by the lighting industry, while the latter were
used. “largely; if not: excluswely, . . .~ as-an ingredient in the’
manufacture of metal alloys.” It certamly would have satisfied -
35 U.S.C. 103. The General Electric case is; perhaps, best read:
as. another of the mlsconcelved spawn: of the “law of nature”
doctrine, d:scussed supra. It is worse.than most, 1n that the
court played games with. the facts. If tungsten was “not found:
except as the oxide,”. it. was. mlsleadmg for: it to state that:
Coolidge did not “create” pure tungsten. He did-not create the:
tungsten atom; but he did create.tungsten metal. The Third
C1rcu1t admitted in its denial of the petition for rehearing that.

“it may be- that in: the complex1ty -of the subject matter of the

63 98 F.2d 641 643 (3rd C;r 1928) See al.s‘o In re Marden, 47 F 2d 958 3
{CCPA 1931).

64 1d., 642, citing earlier decwlons on rad:cally diﬂ'erent records

65 1d., 642-643. ‘ R R T TS R
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naturally 51 The Fourth Circuitevenhintsthat’ the""prodtic't of
nature” doctrine is:not:a doctring at all; but a Synopsis’ ‘of the
poor battmg average of natural product claims in: surmountmg

of: the Act are met patents upon products of nature are grant-
ed and the;r vahdlty sUStamed 752 In a case relatlng toa later

vitamin'B- 12 a'
not exist.”s

Sterlmg Drug, “Inc: .. Watson“ 1nvolved a clalm to levo—
arterenol Wthh _could ralse 2 persor’l. s blood pressure w1thout

attempts to resolve tk racennc m:xture (wlnch was not a mere
physical mixture).inte.its isomeric components, without suc-
cess.®® The court held. that: the:claim: to :the. salt .of :levo-ar-
terenol, -“being. crystalline: and. substantially. ‘pure form-and
being substantlally free from its optical antipode™ was directed
“to an “unobvious” substance.®”

. When the parent: substance: coritains: so-little of the: actlve
1ngred1ent that the utilityof the parent substance is margmal
patentablhty may:be: found. - 2 e

In. Charles-Ffizer & Co., Ing:t ,Barry—Martm Pharmaceutz—

ls, . ¢ tetracycline patent:was;sustained éven though

trac f,.-amou'r;ts had, been co- produced in:. the blosynthems of:

5714, 176, See claim 10 at 174,
58 145 US.P.Q. 29 (S.D. Fla, 1965).
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specific for scurvy.”* Similarly, in' Ex parte Cavallito, involv-
ing an antibiotic compound extracted from ground-garlic; the
- Board pointed out that “ground garlic is recognized to possess
‘bactericidal and antibiotic properties, and it ‘may well be ex-
pected that the extract should possess a much: greater-activity
-than the material from which it is extracted.”*® Ex parte Spar-
~hawk held unpatentable a musklike material:extracted; for
Lperfumery purposes, from the odoriferous glands of the musk-
~rat.*¢ It is important to.nofe that all three of these cases correct-
ly regarded the question to be whether the pure product was
“obvious” over the utilizable parent material, rather than stat-
ing it.in terms of a nebulous product of nature”/* artlcle of
manufacture” dichotomy. . - -

When the source material has undesrrable attrlbutes the
pure isolate has been considered patentable if those skilled in
the art had not found a way to,obtain it. Thus, acetylsalicylic
acid, now commonly known as “aspirin,” was first produced in
a form contaminated with salicylic acid, a substance injurious
to the stomach Hoffman’s process, wluch produced aspirin in
a pure state, “took. a comparatlvely worthless substance and
changed it into a valuable one.” In Farbenfabrzken of Elber-
feld Co. v. Kuehmsted a drstrlct court held that Hoffman’s

aspmn -was patentable as an article of manufacture.#” .

The Takamine patent vindicated by Parke-Davis & Co. v
HD. Mulford Co. claimed a substance possessing the “physio-
logical characteristics and reactions of the suprarenal glands in
a stable and concentrated _form and practically free from inert
and associated gland tissue,” 7., “Adrenalin.”*® This substance
was frée of the dangerous : side effects. of powdered suprarenal
gland preparations. 49 ]udge Hand held '

" 'Nor is the patent only for a degree of punty, and therefore noté- :
for a new “composition of matter.” As I have already shown, it
does not rnclude a salt and no one had ever 1solated a substance -

L4443 US, P Q 400, 402 (CCPA 1939)
45 89 U S.P.Q. 449, 450 (POBA 1950). -
4664 U.S.P.Q. 339 (POBA 1944),
47 171 Fed, 887, 890 (N.D. 1IL. 1909) (text of c]axm at 889)
48 189 Fed. 95, 965 (s D.N.Y. 1911) (claim 1).."
49 1d., 106.
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_patent law is that DNA is a polymer which isa-natural product, . .
. and most, but not all, sequences of interest in DNA are present: . :
somewhere in nature. It is. worth recognizing explicitly that
‘most.of what recombinant DNA. methodology is doing at the .
: \present time is takmg genes.out of one genetlc context inna- .
ture where, at. least for our immediate purposes,. they are.not .-
' dlrectly useful to us.and putting them in another genetic.con- -
~ text. where they are more- useful To, what extent the Patent. .
: Office and the courts will hold that a preexisting sequence of
" base pairs whach has been isolated and. amplified by gene splie- .
_ ing methodsisa product of nature” and therefore not patenta- . -
_ ble remains to be determmed ®

Indeed Jackson points out, “one can calculate that any 12—
base pair sequence will occur by chance every 17 million base
pairs, or on the average about 0. .3 times in. the DNA of a

bacterial cell or about 270 times in the DNA of amammalian.

cell 4 (Of course, selectlon _pressures affect the survival of :
‘some gene sequences.) Nonetheless, Davis’ posxtlon seems
'equally apphcable to gene sequences A

§ 3 04 “Punﬁed” Products of Nature

A common-chemical operation is-the extraction of a pure:
compound.from-a.chemically heterogeneous natural product.
Oniseveral occasions.chemists-have attempted:to patent these-

“purified” produets of nature. The courtshave held that while
a purer product is not necessanly patentable, the: punficat:on
of an unpatentable product of nature may transforrn 1t mto a
patentabie ‘manufacture.” - B

A common rmcroblologwal operation is the screening of a-
soil sample for prev1ous1y unknown microorganisms. A typlcal

soil sample will contain a variety of microbial flora. Tt is undis-
puted that if the organism remains unchanged, it cannot itself
become the subject of a utility patent. But the CCPA held in

39 Jackson, Pafenting of Genes: Ground Rulesin: ASM supra note 28 at
25, i
: 014, 26.
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in the United States, so, thanks to 35 U.S.C. 104, 35 USS.C.
102(g) is not a bar. You did not know of the Israeli’s work, so
35 U.8.C. 102(f) is not a bar. In other words, your microorgan-
ism is novel in the sense of Section 102 even though-it is not
novel in absolute sense.

Second, suppose that you use the techniques set forth in the
Cohen and Boyer. patent to .introduce. exogenous genetic
material into a microorganism. What guarantee is there that
this partlcular genetie recombination had not previously oc-
cirred in nature? The Cohen and Boyer product patent for-
mally limits its claims to biologically functional plasmids in
which the fore1gn DNA is derived from a source which does
not exchange genetic 1nformat10n with the host cell (claimn 1)
or a prokaryotic host for the parent. plasrmd (claim 6).27 Shel-
don Krimsky asks “will it be sufficient to show that the organ-.
ism has never been isolated under natural conditions? Or will
verification that it is unstable in the wild suffice? And what if
there is evidence that it could have existed in some past age.
when conditions were different than they are today?”” Davis.
replies, “The patent law must deal with the concrete realities
of what can be found in nature and not with the hypothetical
possibility that a particular recombinant cell might once have
appeared in nature and then died out.”? The cases which we:
will now discuss appear to'shed some hght on the patentablllty
of naturally occurring life forms. ,

- Alizarine is a natural dyestuff, found i in ‘the root of the mad—,’
der plant. It was first-extracted in pure form by Robiquet and
Colin in 1826, and was characterized as C1sHgO4 by Strecker
in 1868. Shortly-thereafter, Graebe and Liebermann succeed:
ed in synthesizing alizarine“from anthracine. The Supreme',
Court held that a reissue patent claim to “artificial alizarine,
produced from’ anthracme or. 1ts derlvatlves by elther of the

oy, S. Patent No 4 468 464 And compare U S Patent No 4 237 224
column 6. A list of "exchangers is pubhshed as an appendix to, the NIH
Guidelines:” -

28 Krimsky, Patentab:hty of Microorganisms and Higher L:fe Forms
ASM Forum on Patentability of Microorganisms 17 (1981) -

29B.D. Davzs, How RealAre the Dangers from Recombmant DNA Acth-
ty, Id 16 (1981) T 0L AL PR
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_ in determining the ehgxbmty of a. process for patent protec-
R thIl 21 -

“Though the Denms holdmg may have been discredlted to
some degree by the reversal of the Seventh Circuit decision,

(in Punk, it was at least partlally rehabrhtated by the present
*‘35 U S. C 100(b)

" The term ‘process means process, art or method and mcludes
-~ anewuseofa known process, machme, manufacture, eomposr-
s tlon of matter or matenal

- In Ex parte Al!en 211 the Board cons;dered whether the
claimed -polyploid oysters occur naturally without the inter-
vention of man, and found that no evidence supporting that
proposition had been adduced by the Examiner. The fact that
the. development of oysters was “controlled by the laws of na-
~ ture” did not diminish the human intervention (applying hy-
drostatic pressure of 6 000 10, 000 p31, 15 mmutes after
=f'ertlhzzatlon) 1nvolved

§ 302 The “Broduct of Nature” Doctrine

The Manual of Patent Examining Procedure states blithely
that-“a thing occurring in nature, which is substantially unal-
tered, is not a ‘manufacture.’ ”?? and is therefore not patent-
able. The ongm of this “product of nature” doctrine is unclear.

The term * ‘product of nature” is perhaps a feeble attempt
to find a counterpoise for two of the statutory terms. The term

“manufacture,” etymologically speaking, refers to something
made by the Hand of Man, and not by Nature alone.?® (Man,
of course, merely gu:des and explmts natural phenomena S0

"Id o : : : e
21.1.2 U S P Q 2d 1425 1427 (BPAI 1987) '

22 Manual of Patent Exammmg Procedure Sec. 708. 03(a)

23 Oxford English Dictionary: “Manufacture 1.a The action or process of
making by hand. 1605 . . . b. The action or process of makmg articles :
by the application of . mecha.mcal power . .. 1835... . The: most perfect
manufacture is that wh:ch dispenses entrrely w:th manual labor.t*:i
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selecting the noninhibitive strains by employing such standarcl

‘and. recogmzed laboratory testsasare descnbed in the apphca—

“tion for this patent.”* .

* TJustice Douglas, wntmg for the majonty, held the clmm

invalid for “want of invention.” Prior to1952; the statutory

requirement of “invention” encompassed both the require- -
ment that the claim be to the application of a phenomenon of

nature to a useful end, gnd the: requlrement that the inventor

materially advance the state of the art, 7., the requirements

of the present Sections 101 and 103.% A careful analysis of

Douglas’ reasoning shows that it was, in effect, a 35 U.S.C. 103
rejection which treated Bond’s discovery of a “law of nature”

as prior art against him. Douglas admitted that Bond’s “aggre-

gation of select strams is an apphcatxon of [a] natural prmcx- _
ple e : o

But once nature’s secret of the nomnlnbmve quahty of certam N
strains of the species of Rhizobium was discovered, the state of
. the art made the production of 2 mixed inoculant a simple step.
-Even though it may have been the product of skill; it certainly
-.-was not the product of invention. There is no way - we could calt
it such unless- we-borrowed invention from the dlscovery of the'
.. natural prmc;ple itselfd?. . v oo : .

Frankfurter ably cnhmzed Douglas analy51s “Everythmg
that happens may be deemed ‘the work of nature,” and any
patentable composite. exemphfies in its properties:-‘the laws of:
nature.” Arguments.drawn from such terms for ascertaining
patentabﬂxty could falrly be employed to challenge almost-
every patent.”®

Nonetheless thls error was perpetuated in Parker v Floolc '
wherein the . mathemahcal -algorithm, even; if-*“new,” was
_deemed to be a faxmhar part of the. pnor artyand the. clalm ‘Was:

14 1d:, 137 (dissenting op)

15 RS 4886,

16 233 U.S. at'131 (majorlty op.).

17 Id; T
181d,, 134- 135 {concurring op ). Frankfurter is quoted approvmgly by the
Austrahan Commissioner of Patents in In:re Ranks Hovis MacDougall Ltd

~ 8IIC 453 (1977).
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chemist who later devises a radically different 'proc‘ess 'B. fer
synthesizing the pnoduct The propertles of this.“new” sub-

- stance are dictated by “laws of nature.” The product claim

covers all uses of the substance, anticipated or not, and thus
“indirectly preempts” a phenomenon of nature (the proper-
ties unique to its chemical structure). The Kirk and Joly deci-
sions? nonetheless permit this preemption to occur when at
least one use, other than in research, was proposed for the
substance when claimed.
The reasoning outlined above may explain the Seventh Cu'-
cuit’s holding in Dennisv. Pitner®
Dennis v. Pitner involved a_ clalrn to “an insecticide and
vermifuge comprising ground cube root with the fibrous ele-
ment removed.” The Seventh Circuit held that “(a) discovery
.. of a new quality or phenomenon of an old product may be
. the proper subject of a patent,” given that the discovery
of t'he properties of a new mixture of old substances unques-
tionably may serve as a basis for a patent claim.* =~
" In Kalo Inoculant Co. v. Funk Bros. Seed Co. the Seventh
Circuit followed its Dennis holding, declanng that Bond’s
“conitribution of noninhibitive strains which successfully com-
bine” was more than the discovery of a law of nature, since “he -
madé a new and differént composition.” The Seventh Circuit
took the opportumty to- ref'me its Denms holdmg, declarmg

as: thxs court saJd in Denms ..the. dxscovery of a natural
phenomenon or of a quality or attnbute of a well known article:
and application of that quality in a successful combination

- which is of value to mankind is entltled to patent protectlon
. [eriiphasis- added e : : :

Nonetheless the Seventh Cm.uit Ceurt of Appeals was re-
versed by the Supreme Court. ]udge Baldwm s dxscussmn of

2 In re Klrk 376 F 2d 936 (CCPA 1967), In Te Joly, 376 F. 2d 906 (CCPA
1967) S
3 Deénnis v. Pitner, 106 F.2d 142 (7th Cir. 1939)
4 1d., 144: But Dennis failed to show he was in fact the first dxscoverer
Id., 148 : :
_ 5_ 161 ¥.2d:981:(Tth Cir. 1947).-5 :
. 8 id, at 986. '






- of a substance constructed of basie elements present 'on the

: earth Jjust as in the case of other matérial phenomena Sifice the
discovery in 1828 of a urea synthesis, the possibility for synthet:

e preparatlon of organic: materials has. increased. Prevalent -
scientific opinion also indicates that the metabolism effecting
. the material construction and energetic actions of living cres-

. tures occurs as a result of reactions which, to the extent their
regulanty is known, may be classified within the ‘general princi- I
ples of physics and chemistry. Accordmg to the present state of
scientific, knowledge, the laws of genetics also originate from .’

'_comphcated physmal and chemical procedures. The laws gov-
erning biological phenomena and forces as far as they could be - -
_determined, pérmit the conclusion that these phenomena and
forces are also to a considerable extent subject to casual rela-
txonshlps that xmght at least be inanimate matter. Accordingly,
no sufficient reason is apparent for excluding methodical utili-
zation of natural biological forces and phenomena from patent-
protectlon in pnnmple 169 . : :

]udge Mxller s contentlon that [t]he nafure of organlsms,
whether mlcroorganisms plants, or other living things; is fun-
damentally different from that of inanimate chemical compo-
sitions, 179 is scientifically unsound and 1rrelevant The CCPA
has’ correctly concluded that there isno. ..

lega]ly mgmﬁcant dlfference between achve chermca]s whxoh ‘
are classified as “dead” and organlsms used for their chemical .
reactions which take place because they are “alive.” Life is:
largely chermstry We think the purposes underlying the patent
_system require us to includée microorganisms and cultures with-

in the terms ‘ manufacture and “‘composition of matter” in [35 -
U.S.C.} §101. Whether they otherwise qualify for patents under .
[35 US.C] §102 and [35 U.S.C] §103 is a question not before

us. In short we thmk the fact that mlcroorgamsms are ahve s -

169 Ex parte Schremer, 1 Int 1 Rev Indus Prop & Copynght L. 136 139
(1970) (Bundesgerichtshof 1969) (“Rote Taubeé” /Red Dove). The historical
significance of Wohler’s synthesis is, as usual, overstated. See McKie, Woh- -
ler"s Synthesis of Urea and the Rejeonon of V1tahsm, a Chexmcal Legend 153
Nature 608-10-(1944): = - - § :

170 596 F.2d at 1001 (MlIler,J dzssentmg)
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those :Soviet ‘biologists who. dared to questlon Lysenko s view
-of - evolutmn 185 .0 . B R R e

:'.§ 2.13 Vltallsm

: The PBC warned that 1f the Supreme Court ruled infavor
of the:patent protection of life:forms, it would “institutional-
ize” the “reductionist and cold ;philosophy” that “life -has no
‘vital’ .or sacred property: that all-of: hfe 5 propertxes can: be

‘reduced:to:the ‘physiochemical.” 366

PBC appearsto desire that the scope of patent protectlon be
limited by the doctrine of “vitalism.” This doctrine viewed life
as an-agency :present in living systems which endowed the
latter -with unique powers and properties. The vitalists-be-
lieved: that organic molecules could not be synthesized from
inorganic molecules; that living systems did not obey the laws
of thermodynamics, that the tendency of living things to main-
tain constant internal environments could not be explamed in
‘mechanistic'terms, and that only life could possess “memory.”
‘Each of these vitalistic edifices was to crumble under the on-
slaught of nineteenth and ‘twentieth century expenmental
science; but in'1793:they were still intact. - ‘

The vitalists were opposed by the mechanists. Descartes, La
- Mettrie, Diderot, and perhaps Lavoisier, who believed ‘that
living things were subject to the laws of physics and .chernistry.
In the latter half of the eighteenth century, the vitalists tem-
porarily gained-a position of ascendancy: William Cullen’s “vi-
tal solids,” J. F. Blumenbach’s “vital powers,” and -John
Hunter’s materia vitae held the field. Only in France wasthere
much resxstance to.the. nsmg t1de of. v1tahsm and Amencans,

T 185 ZA. Medvedev The ste and Fall of T D Lysenko (1966) of. D
Nelkin, The:Science-Textbook Controversies, Sci.:Am.,-Apr. 1976, at 33.

166 PRC Brief at E-9. Shortly after the. Chakfabarty decision,.[lleaders
of the nation’s major Jewish and Christian bodies™ issued a statement-asking,
“Given our responsibilities-to-Ged and to our fellow human beings; do-we
have the right to let.experimentation and ownership of new life forms move
ahead. thhout pubhc regulation?”*N;Y. Times, June 28;:1980, at 6 (emphasis
added). It is not clear-whether the theologians who issued- this. staternent: had
a full understandmg of what patent protection. encompasses ST
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on genetically altered human beings.**3-But the 1ssuance of
patents on human life would clearly be unconstitutional.1%+
 PBC’s opposition to the Chakrabarty decision was tooted,
this author believes, in its antagonism to “science,” “technolo-
‘gy,” and the patent system.ss PBC viewed the patent system
as a vehicle by which huge biochemical research companies
could exercise. oligopolistic. control over the genetlc resources
of the planet,.a “final and awesome power.”156 -
~ The patent system has been criticized by those hostlle to
blg business.””!5 ‘However, the Supreme Court ‘has carefully
dlstmgmshed the patent grant from the * odlous rnonopohes
it abhors.t®®. .. . . SR .

_ Though often s0 charactenzed a patent is not accurately speak- :

- ing, a menopoly, for it is not. created by.the executive authority
at the expense and to the prejudice.of all the. community.except
the grantee of the patent. .. . The term monopoly connotes the
giving of an exclusive: pnv:lege for buying; selling, working or
using a thing which the public freely enjoyed prior to the grant. -
Thus a monopoly takes something from the people. An'inventor ‘

- deprives the pubhc of nothirig which is enjoyed before his dis-

. covery, but gives something of value to the community by add-. ..
‘ing to ‘the sum of human knowledge. . . . He may keep his -
invention secret and reap its fruits mdeﬁmtely In consideration -
of its disclosure and the consequent benefit to the community, ;

" ‘the patent is granted An exclusive enjoymentis guaranteed
him for seventeen years, but. .upon the expiration.of that périod,

. the: knowledge of the 1nvent10n -enures: to the people who are", ’

f ):153 PBC Armcus Bnef P’I‘CJ at E 7 to E 9 -

154 The Thirteenth Amendment prohibits' “inveluntary ser\ntude

165 “Science” is used to refer to the: pursuit of knowledge via the applica-
tion of the scientific method,1.¢., the tésting of hypothéses through abserva- .
tion. “Technology” is used to refer to the application of:that: knowledge to
our everyday life,:i.e.; the transformatlon of abstract knowledge mto a Tuse-
A art” o

156 PBC. Armcus Bnef PTC] at E 3 E 4 E-5 o SR

157 See Hamilton, Patents and Free Enterpme Temp N at’l Econ Comm _
(Monograph-No. 31,:1941). . ‘

158 ‘'W. .Bowman,.Jr., Patents and Antttmst Law (1973) P Memhardt,‘
Inventions, Patents and Monopoly (1946); Stedman, The' Patent-Antitrust
Interface, 58]. . Pat. Off. Soc’y:316.(1976); Forman, Patent Antltrust Ecology _
V8. Natlonal Prospenty, '55.].-Pat..Off.:Soc’y 86 (1973) T B
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search was controversial in all its ‘parts, and it rémnains so éven .
to thepresent day. Yet Congress had the facility, as this Court
doés not, to-limit ‘its. “tailoring™ ‘of the Patent Systern by the

~dictates of policy.in a‘complex field, and it exercised it so-asto -
proscribe only certain:paténts, while permitting such othersas
those later issued to Glenn Seaborg for the creation of theiso- : -
topes that are Elements 95 and 96 of the Periodic Table. The
surgical precision of Congress’ action in this regard stands in -
sharp contrast to the meat-ax approach Petitioner now urges.
Thus, Petitioner would have the Court proscnbe the grant of
patents across the full length and breadth of a “vast™ field, one ..

‘whose span includes éverything from beer-makmg to gene-
~splicing, and then to do S0 because a part of that ﬁeld is con<
troversla'l "4 REs '

The Supreme Court agreed W1th thls analysxs

We have emphas:zed in the recent past that "[o]ur individual ~
appraisal of the wisdom or unwmdom of a particular [legislative] .
course . . . is‘to be put- aside in the process of inferpreting a
statute.” TVAv Hill, 437 US, 153, 194 (1978). Our task, rather,
is‘the narrow one of determmmg what Congress meant by the .
words it used in the statute; once that is. done our: powers are .
exhausted. Congress is free to amend [35 U.S.C.] §101 so as to
-exclude from patent protection organisms produced by genetic .
_engineering. Compare 42 U.S.C. §2181 exempting from-patent -
“protection inventions “‘useful solely in'the: utilization of spemal-‘ L
nuclear material or atomic energy in an atomic weapon *Orit

. may choose to craft a statite specﬂ'ically designed for suich
living things. But, until Congress takes-such action, this Court
must construe the language of [35 U.S.C.] §101 as it is. The -
language of that sechon fau‘ly embraces respondents mven-‘
-tlon 148 : SR : J ;

PBC also contended that desp:te the cautious: tone sounded

taz7 Cenentech Armcus Bnef at 8 Shortly after the Chakrabarty opx.mon_
was issued by the Supreme :Court, the CCPA: held that a fuel -pellet con-
figured to engage in a nuclear fusion reaction when irradigted: with laser
light was patentable insofar as it was used for peaceful purposes, though it
had obvious utility as an atomic weapon. In re Brueckner. 623-F:2d 184
(CCPA 1980). _ R
148 100°S. Ct. at 2212.
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- -counsel -wittily : remarked ‘that ‘the ‘naturally “occurring ‘life .
forms:most:likely to'be remioved ‘from the" terrestenal gene
c:;pool * ‘are:those no one -will miss at.all,”’:3 :
.- PBC misstates the effects of patent: system onagriculture.-As
- "PMA’s amicus brief properly.pointsiout, “‘the loss of germplasm
is something that-has been occurring ever since man:first cul-
. .tivated-crops. Today,:scientists:aware-of ‘the-problem ‘have set
0P germplasm preservation eenters.”¥:Seed from these cen-
- ters was:used:in :1971:to reduce: the vulnerablhty of the-eéorn -
.industry:to the corn blight-which injured-it in 1970290
. ‘Even if PBC were-correct:in its appraisal of plant patents,
~ its analogy ‘falters. “[T]here -is.no-comparison between: the
-magnitude:ef the plant gene pool.and that of the microorgan-
.ism:pool.”** .The -Pharmaceutical ‘Manufacturers Association
- (PMA) suggests that patént:seeking plant breeders have infact
increased the. size of the plant:pool. PMA, obviously;s talking
about the “pool” of new varieties available from seed depesito-
-ries, while PBC s concerned only with the number of vanetles_ _
“actually‘in-cultivation. .

‘PBC:also claims that “genetlc engmeers will * pollute“ the

“planetary gene pool,” the “ecosystem,” and the '_‘_blosphere
with undesirable life forms which-cannot be “recalled.” For

- example, it: wonders what Chakrabarty s orgamsm wﬂl eat:for
““dessert.”142

- 'NIH has: relaxed its: regulatory guldehnes for recomblnant-

'DNA ‘research,#3 as most: scxentlsts No " longer percelve 1t as

iunduly hazardous.

‘Even-if recombmant-DNA orgamsms are: potentlally haz-
ardous; this would not warrant the denial of patent protection.
The: patent laws donot. give the. patentee the right:to. practice
his invention. They give hiim'the’ right to-exclude-others from
practising it ‘without his permission, The ‘patentee .of a new
drug must. still obtain’ F DA approval 1f he, Wrshes to: market it.

. 3_138 Genentech Am:cus Bnef at- 13
139 PMA Amlcus Bnef at’ 25.
40d at' 26, ) ;
- i41]d.at 24 See-also Genentech ‘Amicus‘Briefat-13 29 any shovel—full
“of: backyard sod: can yield microorganic’ Jife in ‘endless: vanety
- 142:PBC ‘Amicus:Brief, PTCJ-at E:5,E6, ~
"143-43 'Fed.:Reg. 60080-105 60108-31 60134 35: (1978)



been left to interpret the statute law so as ‘to confer pateritabili-
ty on whatever the developing social and industrial scene de-
- . manded. From crafts-of the 17th century and the mechanical
. devices of the.industrial revolution patents have adapted to the.
.. - chemical industrial developments of the 18th century and the
. ;electrrc electronlc, plastics, agrlcultural and nuclear mdustnes
‘of the 20th ‘century.13t o

In 1793, the term “rnach’i'ne” referred to a means for the
- application of mechanical power.’*? Electrical science was
then in its mfancy Nonetheless, electrical devices were later
deemed to be “machines” for the purpose of the patent
law.133 “Matter,” in 1793, referred to solids and liquids. But
would anyone dare argue ‘that a substance which is gaseous at
room temperature is inherently unpatentable? Fortunately,
~ the courts have been sympathetic to technological change, and
the patent system is an 1ncubator——not a strmt-3acket~—for in-
vention. '
_ The protectron of m1croorgamsrns would promote the
progress of . . useful arts” and thereby give effect to the
underlymg pohcy of the patent statute 134

§ --2 1_5-2- ife. Form” Patents and Human SOOIEtY

" Initsbrief, the Government alIuded to the close relatlonshtp
‘between Chakrabarty’s discovery and “recomibinant DNA” re-
search, “already highly controversial.” It suggested that Con-

gress was better equipped to resolve thé “ethical, health and -

131 Armitage; British Patent Law, 200" Years'of Enghsh and Amencan
Patent, Trademark and Copyright Law 9 (1977).

132 Seg W. C. Robinson, The Law- of Patents §173 (189{)), Commg V.
Burden, 56 U.8. (15 How:)252,.267: (1853). :

133 The earliest electrical patent on record ‘was 1ssued to. Thomas Brown
‘on December 20, 1816: Sée 4 The New American State Papers, 1789-1860: -
Science and Technology: Patents:(1973); reprinting H: R. Doe. No. 50, 21st
Cong., 2d Sess. (1813) (Sec’ y of State Van Buren s ‘Letter on U S Patents,

. 1789-1830™).
© 134 See Edelblute, Mrcrobrologrcal Apphcatron and Patents in The Ency-
clopedia of Patent Practice and Invention Management, 567-70'(R. Calvert
Ed. 1964); Dixon, Magnificent Microbes (1976); Ford, Microbe Power (1976).
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protection, called a Plant Variety Protection Certificate, for
sexually produced new plantvarieties. New species of bacteria
or fungi were expressly ineligible. Justice Brennan remarked,
“Congress .. ..included bacteria within the'focus of:its legisla-
tive concern, but not within the scope of patent protection.”125

Justice Brennan apparently does not realize that Plant Vari-
ety Protection Certificates are not patents. The Committee
Report on the Senate version of the Plant Varlety Protection
Act had stated that the Act d1d “not alter protectlon current}y
avallable within the patent system.”12¢ -

The purpose of the Plant. Variety Protection Act was out-
lined by Fond Ingersoll durlng the subject hearlngs

In the 37 years wh1ch have passed since the enactment of the
~ Plant Patent Act improved breeding techniques and seed mul-
. tiplication procedures have become established whereby many
' ":plant varieties may. be reproduced from seeds true to form.
Such ablhty of plant varieties to reproduce true to form-seeds -
isnot. acknowledged in existing legislation, suchas the Federal .
' Seed Act which was.enacted. -August 1939, and seed certifica- =
tion, It accordlngly follows that the distinction drawn in the -
. Plant Patent Act between plants. which reproduce asexually -
;_.,'and plants which reproduce sexually is artificial, and that the
_' act should be broadened to include plants which- reproduce G

bacteria; or first generauon hybnds) 7 U. S C §2483 gives the cert:ficate
holder the right “to exclude others from selling the variety, or offering it for
sale, or reproducing it; or-importing it, or exporting it, or using it in produc-w
ing (as distinguished from developing) a hybrid or different variety there-
from™:(§2483(a)) for seventeen years:(§2483(b)). In addmon, the owner rn'aya
require that seeds be sold under their variety name onlyas “certified seed,”
limited if desired to a number of seed generations specified (§2483(a)). 7.
US.C! §2532 permits an owner to release seed for testing only. 7 US.C.
§2404 provides for two-year term compuisory licenses where there is public
interest in wide usage. 7 U.S.C. §2422 requires the applicant to set forth the
novelty of the new variety, “genealogy and breeding procedure, when
known,” “photographs or drawing,” (§2422(2)) as required, and, to deposit .
and replenish periodically a viable sample in a public depository (§2422(3
For laws relating to seed. certlficahon see Federal Seed Act, TUS.C. §1551- :
1611 (1976). . _ ,

125'190 S.Ct. at 2914 (Brennan,] dlssentmg)

:126'S,-Rep. No. 1246; 91st Cong., 2d Sess. 3 (1970)
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“ed. to extend ‘patent protection for animate:-i-inventions, but
only to asexually reproduced plants.”**¢ Judge Miller relied-on
a‘passage in the: House and-Senate -committee reéports accom-
_:panymg the blllS Wthh later became the Plant Patent Act

e There isa clear and’ Ioglcal d1ff‘erence between the discovery of
-anewvariety of: plant arid of certaininanimate thmgs such for ;
. .:example as a new and usefu] natural mmeral ' :

Further, there is no apparent difference, for instance, between
the part played by the plant originator in the development of
‘new plants and the part played by the' chemist i in the: develop-
ment of -new ‘compositions: ‘of matter which are patentable
under existing law. ‘Obviously, these riew compos1tlons of mat-
-terdo not‘come into being’ solely by act of man. The chemist
‘who invents the composition of matter must avail himself of the
physwal and chemical qualities inherent in the materials used
- andofthenatural prmc1ples apphcable to matter .. The sarne..
“considerations are true of the plant breeder, He av alls h1mself
~of the natural prmmples of genetics and of seed. and bud varia-
' 't‘"ftlons ny o ; B

N ]udge Mlller empha31zed the word 1nan1rnate” in- the first
paragraph, choosmg to ignore the qualifying word-“certain.”
:Congress ‘had said that the discovery of new vanety of plant
was.more. similar to the “development of new [chemical].com-
position” than to the discovery:of “‘anew useful natural miner-
al.” “In -other” words, once ‘the new variéty of plant was
cultivated and asexually reproduced as requ1red by the Plant
Patent Act, it was no longer a “natural product.”
~ Justice Brennan and his fellow dissenters in Chakrabarty, .
like Judge Miller of the CCPA, placed heavy reliance on the
plant patent legislation. Brennan called the majority to task for
failing to “explain why. the [Plant Patent Act of 1930 and the
Plant Vanety Protectlon Act of 1970] were necessary unless to _

115 596 F.ad at 1001 (Mlller,] dxssentmg)

u7 Id. (emphasis omitted){quoting HR. Rep No. 1129 st Cong 2d
Sess. 7 8 1930); S. Rep. No. 315; Tlst: Cong 2d Sess 6:8 (1930)). ‘ ’
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There at once arises.the difficulty.of defining in a-written docu-

ment . . . the differences. which 1dent1fy a new variety from:
‘ 'prevmusly known vanetles For example th_e, COIO.I' of the_._

SR bloom

_ If 1t is not posmble by ordmary descr1pt10n of the physwa] quah- '
. ties of the plant, or the fruit, or:the bloom, or:all three, to so .
- accurately define this new variety that it can be differentiated..
from all known varieties and from all subsequently created new
varieties, then it is difficult to see how a patent to be granted -
" would comply with the other provisions of the statutes, namely,
that the inventor must describe his. mventmn in full clear -
conmse, and exact terms (R S 4888)

In many instances (1f not’ all) it may be found that no descnptmn
could be written that would enable any one to identify so as to
reproduce from that description (without the- extraneous'aid of
.- physical cuttings or slips grafted in .accordance with the usual -
... methods) the new variety, as the only way asexually reproduced :
_ varieties can be reproduced is from a physical cuttingor slip -
" from the new variety itself. To state the matter in another way, -
if after the new variety. was. produced, and then reproduced.
“asexually, an appllcatlon for patent was fi led with- the most .
explicit’ description that it is possible to. furnish, and all the
‘plants containing such a new species were destroyed,. as for. .
“example by fire, then there would be no way whatever of repro- - -
ducing this new species. The written, {sic] descnphon filed in. .
~the Patent ‘Office would be useless and hénce could not. satasfy
the conditions of section 4888; Revised Statutes 110° ' '

fAccording to the PTO Congress amendments were: too
‘sweeping to be explamed so- easily. ‘Congress: could merely
have enacted. the predecessor -of the present 35 U.S.C. 162
without also enacting the predecéssor of the. present 35US.C,
161.*1* But Commissioner Robertson’s memorandum indicat-
ed that the issue of plant patent protection raised the possibili-
tyofa const1tut1onal questmn ie., when was the 1dent1ﬁeat10n_

110 Brief for Chakrabarty at 10 11 . gRER

REVY Bill to prowde for Plant: Patents Heanngs on H R 11372 Before the

House Comm on Patents 7lst Cong;, 2d Sess. 7 (1929-30)(statemenit of Fred--
S. Purnel]) quoted in Bergy, 596 F. 2d-at 998 (Baldwin, }., concurring)..:
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_ relief, the CCPA. concluded. that Flook was: 1nepp031te % The
" CCPA position was reinforced by their observation that, if
anyth:ng, the hlstory of utility patent protection for “living
 matter” reveals that it is the PTO which has changed a long-
~ ‘standing (though unartlculated) pohcy by advocatmg the deni-
al of patent protectmn % :

: § 2 10 The Import of the Plant Patent Act

In Bergy L the PTO (] strongest argument was based on the

* enactment of the Plant Patent Act of 1930. The pre-1930 pat-
ent law did'not “specifically proscrlbe patents on plants, yet it
was. found necessary to enact a special’ sect1on in order to
reward horticulturists and agriculturists, . . . If 35 U.s.C. 101
were to he broadly construed: there would cleariy not. have
been any necessity for a plant patent act.”100"

In its vacated opinion, the CCPA gave short shrift to the
PTO’s argument.!* On remand, however ‘the CCPA pomted'
out the flaws it perceived in the PTO’s reasoning.

‘Relying on' United Stites v. Price!*? the CCPA suggested
that the views of the 1930 Congress on plant patentability
‘were not necessarily identical with the views of the 1874 Con-

- gress, whlch had codified the patent laws: - -

It isa welt known rule of statutory construction:that statutes
in pari materia-must be construed together.!%3 Another such
rule is that “effect. must be.given, if possible; ‘to; every word,

98 596 F.2d at 967 (Bergy im. '

“99'1d. ‘at 985-86. As the CCPA noted, Chakrabarty s allowed clalm 31 is:
dlrected to moculated” straw 'Yet “{tlhe bacteriurm is just as much alive
when carried on straw = when it-is by itsclf or-carried-in a bottle.” Note,
meg Matter Found *- - Patentable: In re Chakrabarty, 11 Conn L. Rev.
311, 328 (1979) agrees with the CCPA: that there -are-no pnor cases wtuch
must be overruled or modified. o

. 100-Brief for Bergy at 4;
102 506 F.2d at 978.
.. 10236118 304,.313 (1960) (“[Tihe viewsofa subsequent Congress form:
. a hazardous basis for. inferring the intent of an earlietone. ") Accord Ram—
water v.. United. States;. 356.U.S. 590; 593.(1958).. - .- =7 -
. 303 Sge 2A Sutherland, Statutes cmd Statutory Constructmn §51 03 (Sands
4th ed. 1973).. PEASR , : .
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had been placed on' a scientific footmg by Robert Bakewell as
early as 1745.%8 Accordingly, it is at least arguable that the 1790
Congress contemplated patent protection for living matter.

Subsequent’ Congresses had-access to similar scientifi¢ infor-
matron Commencmg m 1836 Congress recerved a.nnual re-
dlscussed plant and‘animal breedrng experiments: The devel-
opment of new plant varieties, as well as' new animal breeds,
was certainly foreseeable by Congress, when the patent laws
‘were codified in 1874i%

. Prior to this codification, Louis Pasteur had aIready devel-
oped techniques for culturmg microorganisms.® It is therefore
arguable that the Bergy invention, a purified culture of a mi-
croorganism occurring in the soil, was- foreseeable by Con:=
gress. By 1930, Congress had indicated that it was aware of the
possibility of creating new life-forms with the aid of mutagenic
radiation or chemical agents.® With this information; the
“foreseeabrhty” standard would require only the denial of pat-
ent protection for organrsms developed by controlled genetrc
manipulations: - '

- Courts do not take the: word foreseeabrhty” Irterally The"
“foreseeability”” standard espoused by the PTO was réjected
by the CCPA. In Bergy II, Judge Rich, speaking for the CCPA;
proclarmed “[tthis court unammously believes that it is not
necessary that Congress shall have foreseen a rew field of
technology or useful art to-bring it within [35 U.S.C.] §101.7%2
To its credit, the Supreme Court recogmzed that such a re- -
qurrement would “frustrate the purposes of the patent law.

88 Eg, the mule was an 1mportant itém of export as earIy as 1770 and
such an historical figure as George Washington was very.activé in thé promo-
tion and improvement of mule breedmg See F.C. Mills, History of American
Jacks ana’ Myles, 14 15 n:5 (1971), P E Zeuner, A Hrstory of Domestzcated
Ammals (1963)." i _

8% See Supplemental Brref fot Chakrabarty, Pat App No 77 535 .

190 Sgi U.S. Pat:-No. 141,072 (1873). . T

91 See S, Rep. No. 315, 71st Cong 2d Sess 7(1930) HR Rep. No 1129
7lst Cong . 2d Sess. 8 (1930). - .

92 596 F.2d at 973. But ¢f. Twentxeth Centiiry Music Corp. v. Arken, 492
US..151, 156-59 (1 975) (Copyright Act construable to cover radio broadcast.
in Aiken’s restaurant of plaintiff’s copynghted work as a “performance™:

“[T]he statute may be applied to new situations riot anticipated by Con-,
gress.”y Cf. Barr v. Umted States, 324 .U.S. 83, 90 (1945) :
2:96:



in light of Flook.”? : ' -
The Supreme Court, in a five- to four decmon, held the or-
~ ganism was, as claimed, a “manufacture” or “composition of
matter” within the meaning :of 35.U.8.C. 101.7® Chief Justice
Burger, writing for the majority, pointe_d out that to give “in-
genuity” “a liberal encouragement,” Congress had chosen to
couch 35 US.C. 101 in “expansive terms,” so-that statutory
subject matter would “include anything under the sun that
.is made by man.”?® Chakrabarty’s organism, said the: Court,
“is.not nature’s handwork (sic), but his own; accordmgly it is
patentable ‘subject matter under [35 U.S.C.] §101.”# The
majority rejected the two major arguments advanced by the
Government in opposition to patentablhty (l) that the passage
of the plant patent leglslanon evidenced a Congressional un-
derstanding that the terms ° ‘manufacture” and * ‘composition
of matter” did not include living things;* and {2).that microor-
_ganisms cannot qualify as patentable subject matter until Con-
gress expressly authorizes such protection, genetic technology
having been unforeseen when Congress enacted Section
101:22 The miajority opinion also disposed, en. passant, of the
“product of nature” issue resurrected by the Caltech amicus
- brief, and the various “public interest” objections to the CCPA
decision. Justices Brennan, White, Marshall, and Poweli dlS-.
sented.®3 :
The various legal issues d1$puted in these complex proceed—
mgs wﬂl now be consxdered '

11 Armcus Bnef for Caiteeh at 7- 8 Dlamond V. Chakrabarty, 100 S, Ct.
2204 (1980), '

78 Diamond v. Chakrabarty, 100 S. Ct. 2204 (1980) Several major sym-
posia discussed the impact of the Chakrabarty ruling. The American Society
for Microbiology conducted.one on July 26, 1980. Pat., T.M. & Copynght] ,
(BNA), Aug. 7, 1980 at A-8 to -10. The M.LT. Club of Washmgton and the
National Litigation Center Jomtly sponsored the other on Noy. 12 1980 See
id:; Oct.'23,:1980; at A- 18

79 Id: at 22077 s
- .801d, at'2208,

81 Id.:at:2208-10,

82 Id. at 2210-12.

83 Id. at 2212 (Brennan, J., dlssentmg)
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““while not as'sweepmg as its constitutional basis, is'expansive

in its scope,” but “judicially-created exceptions” to the literal
language of Section ‘101 have been- drawn The common
thread > in hrs opmlon was S

-.that clanns whmh dlrectly or: md1rectly preempt natural laws or.’
~-phenomena are. proseribed, whereas claims which merely uti- -
 lize ‘natural ' phenomena-via -explicitly remted manufactures,
- compositions -of ‘inatter or.processes to accomplish new. and :
.usefui end results define statutory mventrons 66

g Judge Baldwm s particular apphcatlon of this prmmple to
‘_the Funk and Cameron cases will be discussed in the next
chapter. For the moment, it suffices to say that Judge Baldwin
found that the Bergyand Chakrabarty claims did not preempt,
‘respectively, the. blosynthe31s of lmcomycm or the blodegra- .
datron ‘of:petrgchemicals. =~
Judge Baldwin-also decrded that: “the Plant Patent Act ap-
pears to voice both the: recognition and the reaction of Con-
.gress to-the fact that some new variéties of plants were o
longer merely products of nature; ‘biit were also’ products of
‘man,”¢”:and that the difficulty of providing a sufficient descrip-
tion of to-be-patented: plants had- also precluded the patentmg
of plants prior to:1930.% e
Itis worth noting Judge Baldwin’s. dtctum that “[a]s a practl-
cal matter, I do not foresee the patenting of higher formis of life
because -of the mherent drfﬁculty in complymg mth 35
USC..§1:12....v80 - v
- Judge Miller’s Ione dlssent urged that the CCPA majorlty

.had m1ssed the essentlal thrust of . the Court’s opmlon that
recognizing that Congress could not foresee all new-develop- -

. ments.in technelogy and that 35.U.5:C:.§101:should be broadly
construed ‘where there is a-basis:for substantial doubt overithe: -
intent of Congress regarding the breadth of the language inthe -
statute, the Court will await a clear and certam s1gnal from

66 Id., 988.
6714, 997,
68 1d,, 997-998.

69 1d, 997 n7. -
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101 in light of another new technology, computer software 3¢ -
Recognizing that the Bergy and Chakrabarty cases raised
-similar issues, the CCPA agreed to reconsider both cases and
called for the submission of supplemental briefs directed solely
to the question of the effect of Flook on the patentability of
“microorganisms. Several amici briefs were filed: during the
< period. of reconsideration. On March 25, 1979, the CCPA, in
afour-to-one decision, confirmed its earlier resolution of Bergy
‘and Chakrabarty by again reversing the P.O.B.A.” The CCPA
held that the Bergy and Chakrabarty applications were not
dlrected to unpatentable products of nature,” and that there
‘was no general exclusion of ‘living matter” from the prote.c-
‘tion of 35 US.C. §101.%8 -

The CCPA’s 1979 oplnlon carefully explalned some of the-
ambiguities in the use of the term “invention™ “An invention
can be statutory subject matter and be 100 percent old, devoid
of any utility, or entirely obvious.."... (An) invention (may be

- capable) of being defined or clatmed as a ‘manufacture, or
composition of matter, as a process for makmg the product,
and asa process utilizing the product in some way ... . all the
claims pertain to the same invention. . , .”®® As enunmated the
CCPA’s statement of these principles seemed highly critical of

2204 (1980). He pointed out that the recombinant DNA organisms cla:med
by Chakrabarty had an “informational aspect . . . embodied in the deoxynu- .
cleotide sequence of DNA.” Id. at 9-10. Pieczenik regarded Benson and
Flook as cases in which the Supreme Court had “viewed askance the patent-
ability of information -per_se or processes whose -essential :feature is-the
manipulation of information.” Id. at 10. As, Pieczenik pointed out, informa-
tion can be physically embodled in a “camshaft,” or “modulated electromag-
netic radiation,” though cam-driven machines and radio receivers have beeni -
held patentable, 1d. at 11 n.24.:In" other words, that the claimed stbject
matter has an informational aspect does not render it unpatentable when the
physical embodiment that is claimed is otherwise patentable.

56 The Supreme Court demarcated one of the boundaries.of patentable
invention: “Very simply, our holding today is that a claim for an impréved
method of calculation, even when tied to a specxﬁc encl use, is unpatentable
subject matter under §101.” Id. at 595.1n.18. ;

.57 596 F. 2d 952 (C C P.A. 1979)(Ba1dwm ] concurrmg, Mﬂler,] dzssent-‘
ing), ; R .

- .58, Id at 973 Cian it T el e
. :5_9 506 F.2d at964. . . o e
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it made it evidenit that his view:of the patent Jaw was unique.
He challenged the dichotomy, accepted by both the PTO and
by the majority, between “pre&ucts of: nature and “manufac-
'tures . S . I .

" The law, as propounded by the Su.preme Court deﬁnes three
' _alternatlves Between trae ¢ products ‘of nature” and statutory =
subjectimatteror “manufactures” lies an interinediate category
- ofthings sufﬁcxently modified so asnottobe; produets of nature, . .
‘but not Sufﬁmently modxﬁed $0 as to be statutory “manufac- -
‘tires.” Therein are found the borax-lmpregnated oranges of
- Amencan Frult and in‘my: v1ew, the organisms now before
s . : - '
' The present case: focuses on the degree and nature: of medlﬁca-
“ton neeessary to convert an admxttedly unpatentable living
thmg 1nto statutory sub_}ect matter : S :

Tread Amencan Frmt as saymg that a modlfied natural ‘preduct _
does not become statutory’ subject matter: untll its’ essentxal na-’
‘ture has' been substantially altered. The issue in‘the presentcise -
‘becomes ‘whether the modification effected by appellant al-" '
tered 'the ‘essential naturé of- the’ startmg mhaterial, .

Applymg the American Fruit rule to the mod:ficatmn of hvmg
organisms and to the-case before us, T beheve that the ‘essenitial
nature of the unpatentable ‘organism thh which apphcant
“started was its animateness or life. Appellant has not’ changed
this essentlal nature; he has not:created a newlife, Rather, he
‘hasinerely, genetzcally grafted:an extraplasmidon to'the: organ-
ism_and, thereby, made ‘the: orgariism ‘better 4t cleaning up-oil
spills. While :this improvement in il dlgestmg abr]rty does ex-
clude the new organism from classification as a mere produdt

" ‘of nature, like the' borax-lmpregnated orange: ‘which:wasa bet-

‘ter commiercidl product because it had a longer shelf life, this _
improvement in‘the utility. for which the-unpatentable starting -
‘material was already suited does not chanige ‘the ‘essential na-
‘ture of the starting material and does not make the modnfied
‘thing ‘statutory subject matters3

The major premise of Judge Baldwin’s 'opinien’i'sffqnnd'_; ;

53 571 Fad at 45,
2:18: :



P Wthh can be patented while the functioning of a living organ-
. ismand the: utlllzanon of its life functrons in processes does not
- affect their status: under §101.744 . 2 P

- Judges Miller and Baldwin responded: W1th a reference to
the “algorithm” cases: “claims directed to processes-of using an

algorithm to operate a system ‘constitute’ Ppatentable subject

. matter-while ‘claims directed to the algorithm per se (or to

‘methods of calculating using the algonthm) do not.*** The
fallacy in this response is that an’ algorlthm isnota tanglble
thlng, like a chemical or an organlsrn 1t isa partlcular type of

~.process: a “mental process.”s¢ "

‘The dissent was nonetheless correct in stahng that the lw-
ing process’ analogy did not “log1cally compel” the majority’s
“conclusion; but they failed to recognize that it still lent some
'support to the majonty s holdmg It wasan 1mperfect analogy,
nota false one.”
~ The dissenters also relied heavxly on, the express:o unius
',constructlon of the Plant Patent Act 0f 1930. It is regrettable
' that the majority peremptonly rejected this construction. It
“did, however, properly point out that in 1930 the “collective
“mind of Congress ‘was not turned to the questlon of patent_
:rprotectron for microorganisms. . ., -

" The strongest part. of the majonty opunon is the treatment
of the issue of strict versus liberal: :construction: “there is noth-
ing in the words of Sec. 101 which excludes patents for living
organisms, We: cannot agree with the board majority’s view

‘that See, 101 must be strlctly construed . We have never
heard a_case holding that:. . We. thmk 1t i§ in- the public
interest to include mxcroorgamsms . In short, we think that
-the fact:that microorganisms; as- dlstmgurshed from ‘chemical

: compounds are ahve isa drstinctlon wrthout Iegal 51gn1ficance
: A L R :

4 563 F 2d at 1037,
45 Id., 1041, o
:;46 Cf Novick: & ‘Wallenstein, The Algorithm' and Computer Software
Patentabrhty :A'Scientifi¢' View or:a- Legai Problem Rutgers J --Gomputers
Tech. & L. 313 (1980). £ Sl : e
47 563 F.2d at 1038. . RS E RO
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_abandoned the examiner’s product of nature- argument when
the: former argued the: appeal to. the CCPA ' :

,I m qu1te content to argue thxs case-on. the basrs of the pure; -
‘hvmg -nonliving dlchotomy I think it'sa.very clean way of argu-
' ing it; we don’t get into the metaphysrcal concept of what isor
s not a product of nature B , : :

: -The CCPA agreed with the PTO’s tacit admlssmn that the :

“product of hature” argument in'view of the affidavits submit-
ted on Bergy’s behalf, was “wholly lacking in merit.” Tarning
to the newer question in ‘the case, it concluded that the fact
that “the biologically pure culture, as claimed, s alive” does
ot rémove it “from the categorles of mventlons enumerated
4in§101.7%6 -

Judges Rlch and Markey cautloned that the CCPA was ot
decxdlng ‘whether any living things 6ther ‘than- microorgan-
isms, are within §101.”% Judge Kashiwa’s concurring opinion
_underscored that “(e)ach case-must- necessanly be considered
on its own facts.”*® The majority opinion decried the Board’s
fear that “all new, useful and unebvious species of plants, ani-
mals and insects created by man” would become: patentable as
“far-fetched.”

Appealing as this lrmrtatron was to a cautious Jurlst the
rnajonty had difficulty finding a tenable distinction betweéen
microorganisms ‘and ‘other living thmgs Tt dubiously argued
that “(the nature and commercial issues of biologically ‘pure
cultures of microorganisms liké the one defined in claim 5 are
much more akin to inanimate chemical compositions such as
reactants, reagents, and’ catalysts than they are to horses and
honeybees or raspberrres and roses.”™ _

What, then, of mare’s milk and honey, the biblical vrands of
paradlse? The dlssenters {(Miller arid‘Baldwin) properly labeled
the “distinction as “gratuitous™ “both the microorgarisms
clalmed herein and honeybees-dre ‘alive,. reproduce and act

35 Author s unofficial transeript of the oral argument, March 30 1977
36'In re Bergy, 563 F.2d 1031, 1035 (CCPA 19'1'7) (Bergy I) :
37a.

9814, 1039.

39 ?*Id., 1038.



- eries” or contrlbutlons to:! useful arts 1t'1’ri'lth'e eoﬁistitﬁtiOnal
-;_:-;SenseP Rk L3 W myied ER .
- Were they not encompassed in the nmeteenth century deﬁ-
nitions of the terms “art’” and “composition of matter? Were
they excluded for reasons of overriding public policy? The bald
reference to these shoals and reefs of Section 101 taught noth-
ing msofar as “the patentablhty' of 'llvmg o anlsms was con-
cerned. "
“The Board orrectly regarded the PIant Patent Act of 1930
(35.US. C. §§161-64). ¢ be. pertinent. to the: patentability of
hvmg organisms generally: It erred; however;in regarding the
existence. of this spe(:lal legislation as forcing an adverse con-
.,-;clusmn rather than as. suggestmg the n.eed for further 1nqu1ry

‘ [35 U S C §101} does not spe01ﬁca]1y proscnbe patents on
plants, yet it was found necessary to énacta special section in -
.. .order to-reward horticulturalists and agriculturalists-[35 U: SC.
... §§161-64). 1f 35 U.8.C. §101.were to be broadly construed there-
WO ld cIearly not have heer any necesmty for [35 U S.C: §§16 }—' :

Parenthehcally, it _'ould be observed that the scope and
‘kmd of protection accorded by 35.U.S.C. §:161 (for. plants) and
_;35 US.C. § 101 (for compositions. and manufacturers) are:not -
f'1dentlcal and Congress could. congceivably have provided them
jf_both The structure of a’buildingamay:be the subject of a utility
patent whlle its appearance:and form may.be the subjectiof
adesign patent; a trademark; andia. copynght underappropri-
Q;_ate circumstances.?®. It-should: also-be: observed that the:acts
which must be performed in-order: to obtain plant protectlon
are different from:those which:must be-petformed’to: obtain
utility patent: protection.: A: plant must be * ‘asexually repro-
:duced;” while'a machine' need:not:actually be made and oper-
ated (unless 35:U.8.C: § 112 requn'es actual demonstratlon : 'hat

27 197 US.P.Q. at.79; " i

28 Trademarks and- Unfau' ' Carth
Nimmer on: Copynght §2. 08[D1{2}[b] (1981), DeIlers Walke, on
§172 (2d-ed. 1981)

2:12,




enunciated in Funk as testsfor “invention,” and not for wheth-
~.er an article was a “manufacture.” But it never explained why
the Supreme Court in Funk would have discussed the “want
of invention” question if bacteria, even when the product of
.invention,” were unpatentable.
The Board also engaged in makmg a“new- ferm of life,” t
- wit, a red hernng e Lo

o If we' were to adopt appellants hberal 1nterpretatlon of 35
~ US.C. 101, new species of bacteria would be patentable, new
types of insects, such as honeybees, would be patentable and
new varieties of animals produced by selective breeding and
crossbreeding would be patentable. Moreover, those plants
which are excluded from the scope of 35 U.S.C. 161, such as
tuber ‘propagated plants or plants which can be reproduced
only sexually, would be patentable under 35U.8.C. 101. Finally,
if 35 U.S.C. 101 encompasses living. organisms which have been
modified by the physmal incorporation of additional plasmids
into the cellular structure why would not 35 U.S.C. 101 encom-
pass lving- mulhcellular organisms (including human bemgs)
. which-have been modified by the physical incorporation (as by
- [101] artificial transplants) of additional organs such as the liver
- or heart? Such a modified animal would be patentable, accord-
.. -ing to appellant’s-understanding-of 35 U.S.C. 10L. We do not
- believe. that Congress intended 35 U.5.C. 161 to encompass
.. living-organisms whether they be plants, modified microorgan-
..., isms (such as bacteria), or.modified- mulhcellular orgamsms
N _;(such as mammals) 2 ‘

- The Board refused to reverse 1tself upon a request for recon-
' 51derat10n and appeal was taken to the C A-.: e

§ 2 04 Ex Parte Bergy Proceedmgs Before the Patent
o Off'ce e

; On June 10, 1974, Malcolm E Bergy, ]ehn H Coats and
Vedpal S. Malik filed an apphcatlon, Ser. No. 477,766, for a
process of preparmg llncomycm w1th0ut the concomltant

T2z Chakrabarty Rec 95
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13,

therein at least two stable energy- generatmg pIasmlds,
each of said plasmids providing a: separate hydrocarbon

... degradative pathway:

The Pseudomonas bacterium. of clazm 7 sa1d bactenum .

" 'being of the species P; aeruginosa. -

The Pseudomonas bacterium:of: claun 7, -sald bactermm

'bemg of the species P. “putida: :
The. Pseudomonas. bacterium of claim: 7 whereln the
“hydrocarbon degradatlve pathways are selected from

the group consisting of linear ahphatlc, cychc ahphatlc

i aromatic and pr'vnuclear ‘aromatic.
15.

The P. aeruginosa bacterium’ of clalm 8 wherein the

' bacterlum contams CAM OCT SAL and NPL plas—

21,

24,

“midss

The P: put1da bacterium of clalm 9 wherein the bacteri-
um contains CAM, SAL, NPL and RP:1 plasm1ds
An inoculum for the degradatlon of a pre-selected sub-

~strate- compnsmg a complex or miixture of hydrocar-
- bons, said inoculum consisting’ essenhally of bacteria of

the genus Pseudomonas at least some of which contain
at least two stable energy-generating plasmids, each of
said plasmids prov1d1ng a separate hydrocarbon de-

“gradative pathway

The inoculum of claim 211 wherem the hydrocarbon
degradative pathways are selected from the group con-
sisting of linear ahphatlc, cychc ahphatlc aromatlc and

w0 polyhuclear aromatic.

BN 252.

The inoculum of claim 24 whereln the bacteria havmg -

’ multlple energy generatmg plasrmds are of the specxe

U PUaertiginosa. |

26,

e

‘The inoculum of cIalm 24 wherem the bactena havmg

miultiple enérgy- generatmg plasmids are of the specie
P Puhda © T ETT R R R

The Exammer s Answer (September 23, 1974) to the Appeal

Brief contained the first suggestlon that: thlS woulcl be more
than:a Slmple product of nature case :

19 Chakrabarty Rec: _116-17.‘

' 28




“living matter” patents to be.issued by our patent office.!*
Even compositions containing more complex hvmg organisms
have been patented.*s In recognition of the growing number
of patents in the field, the Patent Office adopted certain “clas-
sxficatlon defimtlons of 1nterest '

14 Vaccine patent: protection: began with Cutter: (vaccine prepdred by
pulverizing pustules and mixing them with. lymph)(U S, Pat: No. 197,612;
1877) and Protze (vaccine carried with a mixture of thymol glycerine, and.
© water)(U.S. Pat. No. 273,390; 1883). !
" Early patents on bacterial vaccines include those of Houghton {attenuat-
ed-blackleg anthrax bacillus) (U.S.-Pat: No. 778,767; 1804), Small {attenuated
.theumatic fever bagillus)(U.S. Pat. No. 1,636,446; 1927), and Langer (whoop-

ing cough bacillus)(U.S. Pat. No. 2,105,486; 1938). Recent patents include
those of Bauer (suspension of bacteria inactivated by ethyleneimine)(U.S.
Pat. No. 4,058,599; 1977), Stickl (inactivated Corynebacteria acne composi-
tion)(U.S.. Pat. No. 4,057,627; 1977), Dobrescu (piglet. oedema disease vac-
cme)(U S. Pat. No. 4,136,181; 1979); Harris. (combmatton vaccine:to combat
"dysentery)(U S. Pat: No. 4,152,414; 1979).” .
Early patents on.viral vaceines include those of Duval (hog choiera virus)
(U.S. Pat: No. 1,210,053; :1916); :Proescher : (artificially - pure - culture: of
,bronchlo -pneumonia virus for the treatment of swine)(t.5, Pat: No. 1,391~
579; 1921); Degkwitz (artifi caally grown measles virus)(U.S. Pat. No. 1,607,-
447; 1926) Numerous v:ra.l vaccme patents have been 1ssuec1 exght in, 1978' _
alone. -
The first- product cla1m on a bactenal 1nsect1c1de was: apparently Ed—
.mond’s.claim to a suspension of Bacillus thuringiensis in mineral oil (U.S.. Pat.
No. 3,113,066; 1963). At least eight other microbial insecticide compositions
have been patented; a recent: example bemg Shieh’s-B. thuringiensis elixir
'(U S. Pat. No. 4,000, 958; 1976).

Pasteur was not the only: mventor to claxm a. yeast product Takarmne s;
claim (U.S. Pat. No. 525,824; 1894} was directed to “taka-koji-ferment in-the
form of fine dry powder, comprising. young, immature spores of mycelial
_fungué ? Mxxtures of yeast-with lactobacilli were. patented by Owen (U S. Pat.
No, 1,980,083; 1934) and Becze (U.S. Pat. No..1,894,135; 1933). .

" 15Lumb (US. Pat. No 3,013,948; 1961), c]a:med a.composition compnsmg_
viable predacmus fungi-on vermiculite, with a nutrient, for eelworm control:
Mann s patent (U.S. Pat: No. 4,061,488; 1977) is directed to.a composition of
viable seeds.with B. umﬂagellatus and Bordt’s,(U.S. Pat. No. 4,070,453; 1978)
claimed a.“diploid porcine: -embryonic cell strain.” Sanborn (U:S. Pat..No.
2,026,253; 1935) patented “growths of slime-producing microorganisms’” for
use as filler in the manufacture of paper. Wernicoff.(U.S. Pat. No. 3, 088, 865
'1963) claimed: & hormone-treated ege, and Taylor.(U.S. Pat. Nos 2, 851,006
1958) claimed an. egg. inoculated with Salmonella phages.

2:6



- The offhand reference to mrcroorgamsms per se” was to
serve as ammunition for the Sohcrtor in the Bergy and Chak-
rabarty cases. | .

. The Patent Office Board of Appeals smnlarly allowed: claims
to a. fermentation method of producing butyl and isopropyl
“alcohols. without concormtantly producmg ethyl alcohol. Re-
Jected claims 14 and 18 referred to.* ‘inoculating™ 4 mash w1th :
a culture of the apphoants newly discovered bacteria, while
rejected claims 15, 16, 17, 19, and 21 used the term “ferment-
ing” instead of ¢ moculatmg With regard to the latter claiins,
the Exammer argued that ., . applicants do not-ferment the

mash. . ' :

The fermentation is the act.of the bacteria and:thisis-an inher-
ent function. of the bacteria, -a power .given it by pature.

[C]]arm 15 is not a claim for a process in which the power.
of the bactena to ferment material is madé use of - but a. clalm
for the power, the fermentatlon 1tself 6 L 2

Relymg on. the Guamnty Tmst and Corona Cord’ dec:srons
the Board held ., ERNRTRNR .

We are. unable to agree w1th the Exammer that ‘processes in-
volving bacterial action do not-involve patentable subject mat-
ter nor that they are lackmg invention: in: cases where a new’
bactena has, been used to produce novel and useful results

It seems to us that the purpose of the patent laws is to promote _
the progress of the useful arts.and that when a useful result has
been attained; the acts of the inventor should: be viewed:as an,
entirety instead of segregating them intosteps and holding that.
each step is‘devoid of invention. The. dlscovery of the specxfic_
bacteria, its isolation and: the inoculation of .2 surtable ‘mash

therewith are all new and’ thelr combmed result constrtutes:a,‘_.
deﬁmte adv.mce in the art 8 oo

5 Ex parte Prescott 19 U S P Q 178 179 (POBA 1932) '
7. Guaranty Trust, supra N.5, Corona, Coid Tire Co. v. Dovan Chemrcal
Corp,, 276 U.S, 358 (1928).

819 U.5.P-Q: at-180-81. Compare with the reasoning of Mr. Justice Doug—
las in, Funk Bros. Seed: Co. v. Kalo Inoculant Co.; 233 us. 127 (1948).




cannot be covered by any one.”? Cameron was not attemptxng
to claim the process of anaerobic decomposition, which had
gone on for millenia. He claimed only a method of subjecting
~ aflowing current of sewage to:the action:of anaerobic bacteria -
in such a manner as to maximize their effimency “This certain-
ly involved ‘the use ‘of one of the agencies of nature for a
practical purpose.” . . . The process is one which: puts a force
of nature into a certain specified condition and then uses it in
~ that condition for a practical purpose. .. .”?
It seemsappropriate to consider next the “activated sludge”

case, involving the use of aerobic bacteria in the treatment of
human: wastes. The Seventh: Circuit briefly gave its opinion
that the Jones patent claimed: neither a natura! process, nor a
: dlscovery of a law of nature '

It is to’ be noted that in nature s processes and in all artlﬁcml .
filters of the prior_ art, the aeroblc bacteria were fixed;.and the -
polluted water or sewage was brought to the bacteria, while in

the activated sludge method, the situation. is reversed; so that -
the bacteria instead of belng fixed are put into: mrculatlon ands .
brought to the sewage, ... . i - :

It is true that Jones” method’ makes use of the sc1ent1fic dlSCOV- :

_ ery that aerobic bacteria’ can live' and: thrive in- or about' the
pores of microscopically small, spongy particles of flocculi or
zoofileol matter which in turn can be derived from sewage itself
by long continued aeration under appropriate conditions, but .
that is not:the subject: matterof his patents: The‘invention'is of -
physical methods and apparatus for handling; treating; and con-
trolling the sewage and the bacterial flocculi in such a way- as

. to;promete the development and: actl'vlty of:the bacteria-and-to
bring the bacterial matterinto-playin'anew and different way,
and‘it:is upon. disclosures with: respect to those matters that thefs :

. clanns are based4 e _ i

Durmg World‘ War I acetone was: used extensxvely by the

2 Cameron Septm Tank Cao. v, Vlllage of Saratoga Sprmgs, 159 Fed 453
462 (2d' Cir. 1908). - - .
" 3Id;, 463. [footnotes ormtted]
. Clty of Milwaukee v. Activatéd Sludge Inc 69°F. 2d 577 582-583 {Tth'
Clr 1934)
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impression,. may. well take note of the Office’s past practices.3!

This trend. is likely to be accelerated by the development: of

. Judlclal restramts on.the arbltrary behav1or of admlnlstratwe
agencies. o : G - :

L) See Inre Chakrabarty, 596 F 2d at 985 86 Ex parte Brlan, 118 U . P Q
a 242 245 (POBA 1958) ‘
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all the patents and printed publications to which he mightlook
for guidance thowever unlikely.it is-that a real-life microbiolo-
gist might look at an 1893 Peruvian paper) would fmd obvmus
to seek and obtain.

Dzl:gence in lemg In the Umted States 1nventors are’
given a one-year period in which to apply for a patent after
puttmg the invention into non-experimental public use or on
sale in.this country, or after patenting or describing it in a
prmted publication in this or a foreign country. 35 U.S.C. § .
102(b). If the invention is not used, delay in filing- may be
considered an. abandonment of the:invention. 35 US.C. §
102(c). Inventors may file in the U.S., and claim the benefit of
the filing date of their forelgn apphcatton if they file their U.S.
application within one year of their- orlgmal ﬁlmg date 35
Us.C.§119.

Pmmty If twor 1nventors who did not work together apply
for a patent on the same invention, the PTO will declare an
interference for the purpose of determining priority, awarding
priority to the first-to-invent (though the burden of proof will
be on the second-to-file, the junior party). The concept of first
invention is defined in 35 U.S.C. § 102(g). A number of inter-
ference cases (Feldman v. Aunstrup; Interference of A v. Biv. -
C) are reviewed in Chapter 5. .

Enablement. The spe01ﬁcat10n of the apphcatlon as ﬁled
must disclose how to make and, use the invention. 35 US.C. §.
112. When the invention utilizes an organism not readily avail-.
able, case law, PTO regulations, and an international treaty
require the depos_lt of a viable.culture of the organism.in a-
recognized culture collection. The organism, of course, is also
described according to accepted taxonomic practice.: Chemi- .
cals are identified structurally or by their physico-chemical:
“fmgerpnnt ' The orgamsm or: chermcal must have ut111ty out~u
side of research, - :

Best Mode Dlsclosure The spe01ﬁcat1on of the apphcatan
must put forth the ,_best__que contemplated by the inventor :
of carrying out his invention” at the time the application was -
filed.. 35 US.C. § 112. Enablement and Best Mode issues are
discussed in Chapter-5. . ‘

Distinct Claiming. The clalms define the mtellectual terrl-
tory awarded by the patent and therefore must ‘have well--
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ment in mnovatlon “Unhxndered by the threat of plracy,
- there 'will be stronger 1ncent1ves to invest: money in new and
useful technology. . .72 © ¢
~‘There exists two avenues by which microbial cuItures could
concezvably gain patent protection. Under 35 US.C. § 101,
“[w]hoever invents or ‘diseovers any new or useful process,
machine, manufacture of composition ‘of matter . . .” may
. obtain a “utility” ‘patent therefor provided that the patent
 application, in the words of 35 US.C. § 112, describes the
“invention . . . [and] the manner and-'proC'e'Ss-o{" making and
using it . . . [in] full, clear, concise, and exact terms.” '
Under 35 U.S.C. § 161, “[w]hoever invents or discovers and
asexually-reproduces any distinct and new variety of plant,
.. other than'. . . a plant found in an uncultivated state,” may
obtain a “plant” patent therefor, if the “description” requlred
by 35 U.S.C. §112 is “as complete as is reasonably possible.”
In 1940, In re Arzberger®® seemingly frustrated the pros-
pects for plant patent protection of m1croorgan1sms 29 The
economic desirability of patent protectlon for microorganisms
and the new technology’s expansion of the microbiologist’s
creative résources made the exploratlon of the utlhty patent
- ‘avenue inevitable, o

§ 1.03  Fundamental Patent iLav‘Q- “Conc'e'pts" e

Pursuant to the Unlted States Conshtutlon the patent laws
were enacted by Congress .to Promote. the Progress of
. Useful Arts, by Securing: for- lelted T1mes to. .. Inventors
the Exclusive Right. to:their .. Drscovenes The' presen_t

~utility patent act was enacted in 1952

Utlhty ‘patents on b1otechnology may be clasmﬁed as

27 Industnal Adv:sory Subcomm ‘Report on Patent Pohcy in Advlsory
Commlttee on Industrial Innovatlon Fmai Report 145 159 (1979)
“28'112°F.2d 834 (C.CP.A. 1040).  © '
291d. But see Ex parte Solomons, 201 US.P. Q 42 {Pat. Off Bd App 1978)
(plant patent isstied on a mxcrofungus) See also Cooper, Arzberger Under
the Microscope, 7 Rutgers . Computers, Tech. & L. 367 (1980); Daus, Bond,
. & Rose, M1crob1ologlcai ‘Plant Patents, 10 IDEA 87 (1966); Trons & Sears,
Patents in Relation to Microbiology, 29 Ann. Rev. Microbiology 319 (1975).
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 the lack of patent protection for bacteria. and viruses. "8

In the absence of effective patent protechon the mdustry'
will turn to “trade secret” protection. A “trade secret” is a
species’ of information which, if kept secret, provides a com-
‘petitive advantage to its possessor. If he confides it to another,
his confidant has a legal duty to respect his confidence, and use
it only with his consent. This “trade secret” exists only so long -
as it remains secret, and is not infringed by another who inde-
pendently discovers and uses it.!® Contrast this with the patent
right, which lasts for a certain and limited time, but is enforce-
able against. all others 1ncludmg mdependent discoverers.

The value of a. “trade secret” thus depends in part on the
~ ease with, which it may. be kept secret. A simple mechanical
design, incorporated inte a product, will not remain secret for
long, as a competitor can buy a sample and “ reverse-engmeer
it. It is more difficult to determine the nature of the process
by -which an article of manufacture came into being, Thus,
_ Staeffer Chemical’s process for concentrating sulfuric acid and
General Electric’s technique for the manufacture of artificial.
diamonds were successfully shrouded in secrecy.?® According
to L.E. Casida, Jr., the Pfizer Company had a secret process for
the commiercial production of citric acid by Asperlllus niger
which had remained secret “for many. years in excess of the
‘seventeen-year monopoly of the patent.”?

Currently, the “trade secret” mentality is taking hold i in. the
newest branch of the fermentation industry. Stanford bio-
chemist Paul Berg warns, “[n]o longer do you have this free
flow of ideas. You go to scientific meetmgs and people whisper
to each other about their company’s products. It’s like a secret
society.”?2 NIH Director Frederickson, summarizing industry
comments, warned Congress that “lack of patents [on recom-

13 Seltzer, Zoecon Developes New Insect Control Agents Chem & Eng T
News, Oct. 6, 1975, at 19, 20. See-also N.Y. Txmes, May 16 1979 at A26 coi
4 (letter of R: P. Mahoney).

19°See generally E.'W. Kintner & J. L Lahr, An Intellectual Property Law
Pﬂmer New York: Clark-Boardman Co., Ltd., 1982." ;

'20: A, A. Meissner (Professor, Dep't-of Chem Eng'r, Massachusetts Insh-

" tute of Technology) {(Jan. 10, 1974) {private: commumcatlon)
21 LK. Casida, supra note 17, at 191:92; .194-96. ' R
22 Begley, The DNA Industry, Newsweek, August 26, 1979, at 53
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dies;” but-have the growth -characteristies of tumor cells.
Hybridoma cells are madeby expesing spleen cells to an anti-

- gen, mixing the spleen’s lymphocytes with cancer cells, adding
a fusion initiator, and killing off the:undesired cells: These cells
are tested for antibody activity, and mass cultured either in
viveo (by injection into an animal) or m v:tro (as a suspensron _
culture in a fermenter). .

Because of the specificity of each monoclonal antlbody, pat-
ent protection. of these antibodies may be-easily “circumin-
.vented,” Dr. Richard-Farishian notes.that “for every antigen
.there might be as many as 1,000 antibodies.” Patent protection
-of hybrid. cell cultures is now being sought by: a' number of
‘institutions. Trade secret protectlon however, is hkely to be .

1mportant sl A

_ § 1 02 Trade Secrets, Patents, and the Genetlc -
: Engineering Industry .

Recombmant DNA research is the subject of 1ntense pubhc
debate. Some fear the escape of new pathogens; others, the .
application of its techniques to our own species. Like the fire
which Prometheus brought to earth to benefit mankind,
recombinant DNA research may have its dangers, though it
‘now appears that these dangers have been grossly overstated.
In any event, patent attorneys are concerned entirely with its
beneficial aspects, e.g., the conversion of a bacter:um mto a
metabolic factory for human insulin. :

At the universities, recombinant-DNA researchers were.
troubled by the stiffness of the National Institutes of Health
(NIH) safety guidelines. Pharmaceutical and chemical firms,
however, who believed thit they could operate under the
gmdelmes were primarily concerned with the absence of ade-

quate patent protectlon for recombmant-DNA orgamsms 15

- .18 Sge comments of Dr: W..N. Hubbard Jr. (Upjohn), National: Institute
of Health, Recombinant DNA Research (Department of Health, Education,
and Welfare; Publication Numbers 76-1138, 78-1139, -1843;-1844, 79-1875,
-1876, 80:2130) [hereinafter cited as DNA Research), at 66; Dr. Harry Green
(Smith, Kline & French Laboratories); id. at‘87; Dr. RJ. Erickson (Miles

Laboratories), id. at 87; CJ. Stetler: (Pharmaceuhcals Mfrs Ass’ n), id. at'106; -
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‘The unmunologlst s arsenal may be supplemented by mter—_
feron, a broad-spectrum antlvu'al agent and doubtless by
other products as well. o

Both bacterlal and vn'al vaccmes have been patented

“* [4] Cell, Tissue, and Organ’ Clil'ttii._ifes

Microbial cells are not the only cells with utility in industry.
~ Cultures of cells of higher organisms are used in the manufac-
ture of virus vaccines, in the screening of drugs for parasitolog-
ical and toxicological effects, in cancer and physiological
research, and inthe manufacture of chemical substances. Simi-
lar uses have been made of tissue and organ cultures, which
-additionally may have ut111ty as txssue grafts and organ trans-
‘plants; -

Cells of h1gher orgamsms d1ﬂ'erent1ate durmg development

(Text continued on page 1-13)
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tion of the plasmld in the desired host, the rephcon * “Trans-

fer vectors” are the intermediate constructions holdmg bits

and piéces of the desired structural or regulatory sequences.
They ‘may be replicated in’ organlsms other than the host
desired for the ultimate expression vector. Vectors capable of
rephcatron in- more than one host are termed shuttle vec-
tors.™ :
The de31red structural DNA may be obtamed by several
means. First, it may be obtained directly from the genome of
a cell, The genomic DNA of a eukaryotrc cell may contaln _
interspersed within a gene of interest, so-called “introns’ (“in
tervening sequences”) which are not expressed by the cell
Second; it may be obtamed by reverse transcnptlon from
mRNA, using the enzyme “reverse transciptase” (“RNA-di-
rected DNA polymerase ). For this approach to be effective,
the appropriate mRNA must be isolated from the cell, This is
fine if the desired protein is expressed in great quantities by
a particular cell, but often the protein of interest is one that is
expressed at low levels. Under such cifcumstarices, various
enrichment techniques are “employed. For example if a part
of the DNA sequence of the desired protein is known, or has
been deduced, a complementary probe can be synthesrzed.
and used to snare the desired cDNA (complementary DNA)-
transcripts obtained by reverse transcription. Perseverance
also plays a role; one can clone the different DNA fragment
into a few hundréd different cells and continue expenmenta-
tion: with- those expressing the desived proteirt.

Getting foreign DNA into cells'is not without its dlfficultles
The cell may have its own battery of restriction enzymes with
which it-can assault the foreign DNA. Large vectors, absent
* conditions favoring the survival of cells which retain them'

tend to be segregated out when the cell rephcates ,

~ Finally, one mdy synthesize' the des1red DNA sequence
This of course: requires knowledge of the sequence; as well as
the time and money to invest in the synthesis procedure, Auto- .
mation techiiques have made feasible the total synthesxs of:_
_several small proteins of blologrcal interest.- ' '

“Molecular biologists speak of DNA being “transcribed”™ inito
RNA“and “translated” into protein. In eukaryotic cells, the
DNA:is first transcnbed into hnRNA (heteronuclear BNA)
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In order to use a plasmid as g1 clonmg vehlcle, the plasmid
ring must be cleaved with a restriction enzyme.
* Restriction enzymes are believed to be a part of their host
cell’s defenses against incoming foreign DNA. Several of these
enzymes, which have the ability to cleave the- DNA molecule,
have site-specific recognition sites and cleavage patterns, and
therefore can be used in the construction of compos1te plas—
mlds Examples are- gwen m figure 1 A3

- Lot Flg 1. s o
 EcoRI GIAATT c__.. SaII : 'GI'TCGA c
Hindl  A'AGCTT _.Haem,  clec S
TTCCAA . CCGG
BamHI  G'GATC C  Smal .CC.ClGCG |
Hoe C CTAGG .~ .-GGG.-CCC,_;.

- The ends of the resultmg fragments are referred to as
“sticky” (“covalent”) (e.g., EcoRI} or “blunt” (e.g:, Sinal).

The opened plasmid DNA is mixed with foreign DNA frag-
ments. bearing the desired genie and possessing ‘complemen-
tary ends in the presence of another enzyme, DNA. ligase. A
host organism is transformed by inserting the composite plas-
mid therein. When the cell replicates, so does the plasmld thus
prowdlng additional copies of the gene. |

In order to facilitate the insertion of a foreign’ DNA se-
quence the ends of the foreign DNA may bé modified by
covalently attaching small molecules of synthetic: DNA -of
desired sequence called * adapters or a restriction site in the
plasmid may itself be altered by insertion of a linker molecule

bearing a different type of restriction site. ~
 Phages may be utilized in a someéwhat similar manner.
Plasmxds have been cla531ﬁed into compatzbzltty groups

13 Atherton Et al Cenehc Mampulatmn for Industrial Processes in Mi-

crobial Technology: Current State; Future Prospects, 379, 386 (1979); Kom
berg, DNA Rephcatmn 337 (1980). :
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6. The strain should prodirce the desued product to the
. exclusion of all toxic substances. The desired product
" should be easily separated from all others. :
- 7. The strain should be able to protect itself against con-
tamination, if possible. Self-protection might take the
- form-of lowering the pH, growing at high temperature,

* or rapidly elaborating a desirable microbial inhibitor.
8: The strain should be readlly mamtamed for reasonably

- long periods of time."

9. The strain should be amenable to change by ‘certain
mutagens or group of mutagenetlc agents_ A mutation
program may be conducted with the object of develop-

~_ ing strains that give enhanced yields of the product.
10, The strain must give a predictable amount of desn-ed

. product ina: gwen fermentatlon time.?

~ In a fascinating article,’®* M. P. Backus and] F. Stauffer
studied the genealogy of the “Wisconsin Family”" of strains of
Penicillium chrysogenum, whose patriarchal strain was Wis.
Q176, released in late 1945, and: much used as breedlng stock
during the postwar period:: . ‘

The average yield of pemclllm, after seven: days, from Q176
was. 640 O.U./ml; from strain 53-399 it was 2658 O.U./ml.
Strain 53-399 also represented an improvement on its high-
producing great grandparent strain, 51-20; the sporulation rat-
ing of 53-399 was 3.1 while the rating for 51-20 was only 1.5.
In their review,. Backus and Stauffer declare, “there is no one
method of securing variants. which is overwhelmingly superi-
or. . . . [Elach of the various techniques . . . made. s1gn1ﬁeant
contnbutlons to the bu:ldmg up of the stock

el Genetlcally Engmeered Orgamsms .
‘ Genétic engineé_r_ihg_ 1sthe use of Ql-bﬁi-ﬁg_véhic!es‘ or vectors

9 Supra note 1.

-10 Backus:.and Stauffer, The Production and Selection of a Famzly of
Strams in Penicillium Chrysogenum, 47 (4) Mycologia 429-63 (1955). See also
Thoma, Use of Mutagens in the Improvement of Production Strains of Mi-
croorgamsms, 16 Foho Microbiol. 197 (1971
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a gene, and may be cla331ﬁed as a pomt mutatlon a deletlon,
or an insertion,. Deletlons and insertions cause shifts in the

“reading frame” of the genetic code and therefore interfere
with the’ translatlon of the gene until the shlft is corrected.* In
Sermtza marcescens, the mutation causing p1gmentat1on loss
oceurs in one cell out of ten thousand, per generation.® - -
' The mutagenic action of X-rays was discovered in 1927.
Chemical mutagensmbase analogs like 5-Bromouracil; chemi-
cals reacting with DNA:like nitrous acid, hydroxylamine, and
nitrogen mustards; and intercalative dyes like the acridines—
were soon discovered.® These mutagens caused specific types
of mutation (e.g., hydroxylamme converts a G-C pair to an A-T
pair). A number of mutagenic techniques are patented. Typi-
cally, mutagens are employed at levels killing 90 to 99 percent
of the population.

Interesting mutant strains are. then selected on the basas of
differeritiable phenotypic characteristics. The mutant cells
may be exposed, for example, to adverse conditions, such as
antibiotics, and resistant cells selected. To select mutants
which are ‘particularly sensitive to adverse conditions, a tech-
nique called replica plating is used.” In this'technique, the
replica plate is pressed face-to-face against the original plate so .
‘that both will bear colonies of the same organisms in the same
locations. The original ‘plate is then subjected to the adverse
condition. Sensitive organisms may be found in colonies on the
replica plate whose: parent colonies on the sample plate have
failed.

Auxotrophic mutants are those which' have Iost the ablhty to
synthesize a particular metabolite needed for growth. (The
parent cells are referred to as prototropks ) “Leaky” mutants
are those which have only partially . lost the growth characteris-
tlcs of their parent cells, i

A large number of processes employmg both microorgan-
istns isolated from nature and mutated: mlcroorgamsms, have
been patented - s :

4 T. D. Brock, B:ology of M:croorgamsms ‘Chapter 11 (3rd ed 1979)
5D. M. Carlberg, ‘Essentials of Bactenal and Vlral Genetlcs 119 (1976)
‘6 ‘Brock, stipra, note 3'at 360. . | . e i

7 Casida, Industnal Mtcmb:ology 148 (1968)
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are dissolved, and the naked protoplasts fused into a cell. The

descendants of this cell bear characteristics of both- orrgmal
cells. While “pomatoes” have niot yet been grown beyond the.
hundred-cell colony ‘stage, full-blown tobacco plants have

been develope'd fro'r-'ri -'fuséd ’cells "of'differerit 's'pecies,of’tOBae-
j:CO‘.: ;

Cell fusron techmques have also beéen apphed to ammal cell
cultutés. In partleular they have been used to create “hy-
bridomas.” The hybridoma is a fusion product of antlbody-
secretrng cells (Iymphocytes) and “immortal” cells (myelomas)
which i§ immortal and also.capable of secreting antibody. An-
tibodies themselves are proteins with a particular configura-
tion enabling them to bind to a particular binding site (epitope)
on the surface of an antigen. When antibodies are produced by
conventlonal immunization techmques they are polyclonal in
nature, i.e. they are a melange of numerous, distinct immuno-
globulin proteins, each recognizing a different epitope on the
antigen. The. antibodies produced by hybrrdoma cells are
monoclonal in nature, that is homogeneous.

_The plant breeder has an advantage over the mdustnal ii-
croblologlst in that the higher plants have evolved: through a
natural process of gene recombination, sexual reproduction,
which lent itself to control by man. The plant breeder also has
an. advantage over the animal husbandman, in that desirable:
plants t may be reproduced asexually, 1.¢., without the alteration
of traits. through gene recombination: Asexual reprochiction is

. not common,in animals, but may now- be achreved wrth the ardj

of -man in certain species.. : -
Some of the facets of b1ologrcal mventmn w1ll now: be exam—-
1ned at greater length S e

[1] Isolated and Mutated Mlcreorgamsms f RN

Mlcrobrologrsts study algae, fungr, bactena, protozoa, and
viruses, the simplest. forms of life. “The ultimate sources of-
culture(s) of microorganisms for industry are soil; water; frésh,
fermenting, and rotting vegetables; living: plants and ammals, __
sewage, fresh ‘and spoiled food (animaly dropplngs, and’ the '
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“useful arts s the metabolic byproducts-of- the orgamsms, and
their uses; and the organisms themselves.

As a science, industrial. mrcrobmlogy is, less than 100: years
old; as an‘art, it dates back to antiquity. Today, microorganisms
and their enzymes are the bases of industries grossing ‘billions
of dollars annually. Under microbial influence, ‘molasses, corn
steep liquor, and other raw materiadls are transformed into a .
wide variety of commercraily important products: acids, al-
chohols, and solvents; -amino acids, vitamins, growth factors,
and ‘hormones; food and beverages, and antibiotics.

This versatility is- not; ‘of course, attrrbutable to ‘any one
microorganism. The world of industrial mrcroblology is a
world of specialists, each the product of genetic:diversity.

The biochemical specrﬁcatrons for a particular organism are
expressed by the particular sequence of four different bases
(nucleotides) appearing :along the lengthy ribbon: of its DNA
(deoxyribonucleic acid) molecules. The DNA molecules consist
of two interlocked and intertwined, spiral strands -of these
simpler chemicals. Before acell divides; the double helix un- .
winds, and each strand attracts the componentsiof a new part-
_ner strand from .the. chemicals floating’ free-within ‘the cell,
_creating two DNA molecules, one for each new cell. “Job or-
ders” based on these “master:plans™ are coded into the ¢hemi-
cal sequence -of the related RNA: (nbonuclelc acid) molecule,
which serves as an instruction to-the _pretem—manufac;unng
unit of the cell, the ribosome. ‘Because the:number of pbssrble
base sequences on the DNA melecu]e s nnmense llfe -is
‘genetically diverse,:

In the ease of: organlsms whlch reproduce asexuaﬂy, new
'orgamsms are produced miainly as a result of errors in the
rephcatlon process; mutdtions, Mutations are:rare, easily hid-
den in-the fecund Jungies of microbial life. Scientists learned
that they could ‘isolate miitants with desired properties ‘by
subjecting a-bacterial -population into environmental condi-
tions-heavily favoring bacteria- W1th the desrred propertles, and
then-culturing theisurvivors,.

Later scientists drscovered that they could i mcrease the fre-
quency of muitation, and' hence the likelihood of. drscovermg a
novel mrcroerganrsm by subjectmg the organrsms to muta-
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tential had existed since 1885 (the “Butter Sugars Pea) but
lay fallow until the ‘eve of the PVPA.2
H. B. Woodruff has observed that Rutger s Instltute of Mi-
crobiology was financed in part by the returns from sales of
Merck’s patented antibioties.? Clearly, the patent system can
stimulate both basic and applied research in biotechnology.
Product patent protection of novel organisms may have a

significant effect on the commercialization of biotechnology.
. It will allow the developer to safeguard his years of effort
~against (1) anyone who practices the patented process overseas’
_and exports the product to the United States, without resorting
to.a chancy §337 action; and against (2) any member of the
public who practices the process in the United States in secret,
benefited by the Argoudehs ruling-that allows him access to
. the patent strain without. any.notification of the depositor. The
" product patent would be. easier . to pohce (though .not, of
- ‘course, as easy to pohce as a patent on an end product).
To obtain patent protection, the invention must be ade-
R quately clauned and dlSClOSBd w1th1n the tlme allowed by the
~statute.
It would be a mistake to assume that the protectmn of lwmg '
" organisms will not require some “customizing” of the patent
system. The patent system indéed, Las coped before with pe-
culiar species of invention—"fingerprint”™ claims for comnplex
- ‘chemicals and “flow charts for soph:stlcated processes are
~two-examples, . -

. We have finally. awakened to the potenhal of the gene. The
.incalculably valuable: genetie heritage of so lowly a creature
. as the snail darter has been recogmzed As: the Suprerne Court
'_,_fsald in TVA v.. H:ll LI , e

\\\\\

2 Hearmgs before the Subcommlttee on Department Investxgahons, Over-
sight; and Research, Committee on Agriculture, on H.R. 999 (96th Cong.,
Ist and 2nd Sess.; July 19, 1979 and Apnl 22 1980 Ser No 96 CCC) at 206
(Lewis), 315 (Hill); 321-24 (Lamborn).

. - -¥H.B. Woodruff, Patenting of Mlcroorgamsms in ASM Publle Forum, Pat-
entability of Microorganisms: Issues and Questions 7, 9 (1981;-forum held
July 25, 1980).
. 4437 U.8. 153,178 (1978)

- viii






Copynght ©. 1982, 1985 1987, 1988
by Clark. Boardman Company, Ltd

lerary of Congress Catalogmg in Publlcatlon Data: |

: Cooper Iver P
Bmtechnology and the lave.

"'ncludes index. .‘ IR

. chro-orgamsms—Patents I=._"Il‘itfia;-, .
KI519.M5C66° 1982 346.04'86 ~  82-12957
ISBN 0-87632- 311-5 : 3.4_2-.6486*




" The Clark Boardman

- Intellectual Property Library
-Patent Law Fundamentals

" by Peter D. Rosenberg

Patent Law Handbook

. Putent Law Practice Forms

by Barry Kramer and ‘Allen D. .Brufsky

Trademark Law Handbook
by the United States Trademark Association .
Trademark Management
by The United States Trademark Association
State Trademark and Unfair Competition Law
by The United States Trademark Association
Protection of Corporate Names
_ by The United States Trademark Association
Trademark Law Practice Forms '
by Barry Kramer and Allen D, Brufsky
- Trademark Registration Practice
- by James E. Hawes
Trade Secrets Law
" by Melvin F. Jager
" Intellectual Property Law Review
- edited by John D. Norris
Intellectual Property and Antitrust Law
by William -C. Holmes
- Computer Software: Protection/Liability/Law/Forms
- by LJ. Kutten 7
. Biotechnology and the Law
by Iver P.:Cooper

Technology Management: Law/ Tactics/Forms
“by Robert Goldscheider
- Employee Noncompetition Law
_ by Donald J. Aspelund/Clarence E. Eriksen

Directory of Intellectual Property Lawyers and Patent Agents
edited by Lynn M. LoPuck: "



