—————— Y Aauraur

practicable enough so as to measure the vitamin-producing ac:
tivity of raw extracts. [Id., 510]

The Supreme Court noted that “the particular species of mi-
croorganisms used by Pierrel belonged to the Schizomycetes
class which had expressly been mentioned in the Merck pat-
ents. Further, it found that the specifications-in those two pat-
ents were sufficient to enable-a laboratory expert skilled in‘his
~arttochoose. .. the strains which were most-appropriate.”’[Id.,

512] ' . : . .

It seems fair to characterize this case as one expressing a
very lenient standard of disclosure, as there was nothing to in-
dicate which of “the 100,000 kinds of bacteria” suggested by
the applicant should be tested first. The field of search suggest-
ed in Tabuchi was considerably narrower. Even if the LLD
test were, as stated by the court, “a simple operation for any
technical assistant,” the search for. a desirable strain might be-
quite time consuming. = -
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CHAPTER 1 1

Other Forms of Protectlon
for Blotechnology

§ 1101 - Trade Secret. Protection of Cultures and “Knowhow”
§ 11.02: Copynght Protection. Not Avallable for. Gene Sequences..
.+ . or Molecules g
M A DNA Sequence Is Not a “Work of. Authorshlp”
L ;,_Wlthm the Meaning.of the Copynght Act. o
... 12]..ADNA Sequenee Is Nelther am “Ongmal Work”
""" Nor a “Compilation” - .
_ [3] The “Discovery” of the. Funchons of a Novel DNA '
"7 Molecule Cannot Be Appropriated by
o "Copynghtmg the Base Sequence ' ‘
©  [4] The Process by Which a DNA' Molecule .
P “Expresses” & Protein Cannot Be Appropriated by
" Copyrighting the’ Base Sequenice Whlch Descn'bes
~ the Process.
" [5) = Copyright Protection Does Not Extend" to'the
¢+ Utilization of the Functional Aspects of an Artlcle
~.[6].-. The Courts Will Be Reluctant to:Confer the nghts g
. . of.-a Copyright Owner Upon the Originator of 'a
i = New: Nucleotide Combmatmn Wlthout a Clear
v Signal.from: Congress S
[7] Nor Can the Originator:of a: Novel Gene Sequence .
- Complain if Another. Independently Develops. the
Same- Sequence -
§ 11 02A Copynght Protection for Plant and Ammal Phenotypes _
§ 11.03 Tangfble Property Rights in Cell Lines =

§ 11 01 Trade ecret Protectlon of Cultures and
o “Knowhow” s hemepalbe s
'Ifr-atl_ef éecret.~protecﬁ_on ‘xnay be use{d'"(jl) to-lprote.ct a petent- |
able invention while a patent application is still pending; (2)
to protect penpheral undlsclosed knowhow surroundmg a
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the conduct - of the business, as, for example; the amount or.
other terms of a secret'bid for a contract or the salary.of certain-
employees, or the security investments:madeé or-contemplated,
or the date-fixed for the announcement of a new-pelicy- or for:
bringing.out-a new model orthe like: A:trade secret:is-a process..
or-device for. continuous-use in. the operation:-of the:business. .
Generally it relates to.thie production: of: gpods; as, for example;.
a-machine or:formula: for the production: of an:article. It may,
however; relate: to-the sale of: goods: or: to: other: operations in:
the business; such as a code for determining discounts; rebates:
or.other coneessions in a price list-or-catalogue; or-a:list of spe-
cialized customers; or a. method of-bookkeeping or othier-office:
management:. .

Secrecy. The subject: matter. of a trade: secret must be secret:
.. Some factors to be:considered in determining whether given:
information:is one’s-trade secretare: (1) the:extent to-which the:
information is known; outside of- his business; (2)-the extent to:
which it:is known by employees-and otliers invelved:in his-busi-

- ness; (3) the extent.of measures taken by-him-to guardithe secre-
cy of the information;: (4). the: value: of: the: information: to. him:
and’ to. his: competitors;. (5) the amount: of ‘effort: or: money: ex-.
pended by him. in. developing: the- information; (6). the-ease or-
difficulty: with. which: the: information: could: be: properly: ac-.
quired: or duplicated: by: others:

A:more-modern deﬁmhon is.given in:the Uniform: Trade Se-
crets Act: ,

“Trade secret” means information, including a. formula; pat--
tern, compilation, program; device, method; technique, or pro-
cess; that:

(i): Derives independent economic value,; actual or potential,
fromnot: bemg generally known to, and not being readily ascer-
(Text connnued on: page: J1-8)

~ (Release #3, 10/88) o o 1121



* tainable by proper means- by, cther persons who can’ obtaln.'.
economrc value from: its: drsclosure or use; and e e

(i) Is the. subject of efforts that are reasonable under the c1rcum-
‘ 'stances to mamtam 1ts secrecy A o S

: Accordmg to the Restatement

One who drscloses or_uses anothers trade secret w:thout a,_"
'i'pn\nlege to: do so, is. hable to the other 1f '

: :(a) He discovered the secret by unproper means, or ) )
B (o)) His drsclosure or::use constitutes: a-breach of confidence-."i‘
.. Teposed in: him:by- the other:in. disclosing; the secret to hlm, or -

(c) He' leamed the: secret froma third ; person wrth notice of the
" facts that it was a- secret-and. that the: third’ person discovered
it by improper means or-that:the third person’s’ disclosure of rt:?-ff
was otherwise a: breach of his: duty to:the: other, or:

(d) He learned: the secret wrth notrce of the facts that~ 1t was a. .
secret and that 1ts dlsclosure was made to h1m by mrstake

--—The “trade secret” concept isa pecuhar hybnd of ];n'operty,iE _
contract; trust, and'ageney law. A “trade’ secret is” property, ‘
despite its' evaneseent nature:(an “open”™ secret' is not a “se--
cret”), in the sense that its theft may by considered a form of
larceny, and in the sense thatits sale or-exchange may have tax -
consequences. A trade secret may be-established by contract,”
throtigh an express agreement of party A to'treat as confiden--
tial what is told to him:by party B: Or it may be established by
the courts; who, believirig that it was natural for party B to
repose his trust and: confidence in party A, enjoin A" from-
breaching that:trust by tnauthorized use or disclosure of B’s-
secrets. The extent to which the courts have emphasized one
source of trade secrets law over the’ others has varied ﬁ'om;,
decision to decision.- .. -

“Trade secret” protection does not arise from any Act of
Congress; it is-entirely a creature of state law:.- Consequently,
there are f fty laws of trade secrets in thrs country, not one.

1 Mr]gnm dee Secrets m Appenduc A Vol 12A Busxness Orgamzatrons ;
(1980) : . B
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[Kmter & Laht, An Intellectual Property Law' Primer 145 46
(1975), citing" Gallowhur Chemical Corp v SchWerdle, 117
A:2d 426-(N.J: Super: Ct 1955).] ¢
. Possible: security i measures include (a) bneﬁng employees on
the need for secrecy; (b) requiring employees to sign a confi-
dentiality agreement and to agree to surrender ‘documents
and samples. when.-employment is términated; (c) inspecting
speeches and ‘articles before they are disseminated; (d) de-
. stroymg lab: samples and trash; (e)-giving.code numbers to
edients; (fj numbering documienits, stamping them “confi-

" dential” and controlling access to them on a “need-to-know”

basis; (g) restrlctlng visitors; (h) compartmentalizing the manu-?
facturing opération; and (i) posting cautionary signs. '

It will be difficult to ensure security..As:Tom Kﬂey pomts-
- out: :

Engineered microorganisms;of immense value {e.g.; those pro- -
ducmg interferon:in high yield) are- invisible to the naked eye.
Alarge batch capable of produeing: commercially: unportanti
quantities of products ean be gl'OWIl from-a single microorgan-
ism.: The “missing: microorganism”is never missed: Noinveito-
ry can keep count; organism by ‘organisin; of microorganism
stocks. The same is trie of othér substances 1mportant in‘biolog-
ical research——gene fragments, messenger RNA from whlch'
DNA: can be gottén by enzyimatic “reverse: engmeenng, one-;
of:a-kind cell lines that are the begmnmg po1nt in the search for'f-
‘new research leads; ete.§" -

It is important that security measures be. enforced, not
merely announced. In Wheelabmtor Corp v, Fogle even
though Wheelabrator had issued. notlces purportmg to limit
admission to its steel shot. plant the eourt was more. impressed
by “the apparent: routineness. that customers; potential -cus-
tomers, - independent contractOrs, and: repalrmen were al-'
‘lowed-admission toithe plant.”” S

Section 757(a) of the Bestatement of Torts offers the trade_
secret owner an opportumty to recover damages for mdustnal_l_

6 Speech by Tom Klley, “Trade Secrets and ontechnology” 'ét 5.
7 317 F. Supp. 633, 638-39 (W.D. La, 1970}, i
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The confluence of three forces led to the theft of valuable
antibiotic-producing cultures from American Cyanamid:in the
late fifties and early sixties—the enormous commereial suecess
of .the first antibiotics; the absence of patent protection for
pharmaceuticals- in Italy; and the disaffection-.of several key
- technical employees. The description of thethefts, which.ap-
pears below, is pieced together from a number: of news ac-
counts and the few reported. opinions. :

~In American Cyanamid v. Fox,*° defendant Fox and his ac-
complices were held to have app_mpnated American Cyana-
mid’s trade secrets. In the winter of 1958; Nathan Sharff and
Seymour Salb, of Bioorganic Laboratories in New Jersey;.con-
vinced’ Dr.. Sidney Fox, a disgruntled research chemist :at
Cyanamid’s: Lederle Labs to: steal the organism and process
data used to make triamcilone. Later Fox acquired: the organ-
isms and process data used to make-Aureomyein, Tetracycline,
and Declomycin. In September 1959; Fox.resigned from. Le-
derle and devoted himself to selling:the. cultures through his.
alter ego, Kim Laboratories. .. .. ...

After making. contact - w1th European manufacturers
through Eho Salvetti, Fox met with John | Cancelarlch another
Lederle chemist, who resented a management decision deny-
ing him participation in a profit-sharing plan, and induced him
to supply Fox with Lederle’s. confidential documents and mi-
croorganisms. On.one ioceasion, an: innogent employee gave
Cancelarich a sample of the residue of an antibiotic process -
from which the necessary.organism could be recovered. .

Later, Cancelarich, Fine, and Salvetti deserted Fox. and '
negotiated a deal to supply Declomycin cultures and technolo-
gy to Institute Biochemico Ttaliano: for-$50,000: N

American Cyanamid successfully ‘broughit suit agamst Fox
and his co-conspirators in New York and New Jersey, and also
succeeded in obtaining their criminal prosecution.’*.Merck
won a New Jersey case against Nathan. Sharff and: Seymour
Salb accused of stealmg and selhng Merck s v1tam1n B-12

.30 140 S, P Q 199 N Y Sup Ct Spec &Trlal Term, N. Y County, 1964)
See also Michael Péarson; The Mrlhon Dollar Bugs (1969), Chemlcal Week
August 4, 1962:at 25-26, L

- United States v. Bottone, 365 F 2d 389 (2nd Clr 1966)
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Valie
4.  Effectof

Actaal Use'

5.

" Only if licensed® -
+.7:: Duting Period of . s G
.. Protection. .. .. ...

Patents
Federal Patent

statute

Required

Not Required, but
invention must

have “utility”

Not: Reqmred for _
protection. Pro-
longed publie use
prior-to filing

of application
forfeits right: o
Abandonment;:sups.
pression or con-
cealment may also
forfeit rights.

Right to patent
protection lost

_ if inventor de!ays

too. long. aﬂg
publishifig- his
discovery before
filing-an appli-
cation. Patent
application must
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close the invention,

For seventeen years:
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patent issues.
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Trade Secrets

State statutes
and “common law”

Not Required

Required; but:
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modest
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though use may net’
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or continuous.
actoal use risks
disclosure: through
observahon 6
“reverse engineer-
ing’” by another:

Subject matter must
not be publicly dis-
closed. All diselo-
sures must*be-siib*
rosa;or-trade
secret is lost.

Frorn the dévelop-
ment of: the sub:
jeet matter until”
it becomes public

ing the secrét '

“or'if licensed.”
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lines:to Gallo for-his personal, noncommercial;, and confiden-
tial use. They further allege that through Litton Bionetics,
Gallo sent sample fluids containing cells of these lines:to Dr.
Sidney Pestka at the’ Boche Institiite of Molecular Blology, at
Petzka, and that through an agreement with HLR, Genentech
‘acquired physical aceess to this cell sample and transferred the
interferon-making genes from the XG-1 cells inito a microor-
ganism. Hoffman—La Roche, on the other hand, insisted that its
behavior was proper, and charged defendants w1th defama—
tion and slander of title:?® =

“Inaspeechgiven by Genentech Vice: Président and: General
Counsel Thomas Kiley, he accused defendants of blurrmg the
definition of a “trade secrét” by regardmg the KG 1 and
,KG 1A ce].l hnes to’ be propnetary

1A trade secret ‘must be ‘known to 1ts alleged owner. The} B
“counterclaim does not assert the * ‘owner” to'have known of the
" “secret “embodied” in'the cell’ 11ne See Bowser, Inc Vi Fﬂter '
- Inc. 398 F.2d 7,710 @ Cir. 1968), S

' 2. A secretisan 1ntang1ble value, nota thmg II Callman, Unfalr o

Competition and Monopolies [3rd ed. 1968], Section 52. 2 atpp.
“381-82; M:Igram, ‘Trade Secrets, Section ‘1. 02[1] at p. 1-14;

' '_Chappel v. United States, 270 F.2d 274, 278 (9 Cu' 1959), Oakes o

Ve Suelynn Corp 24 CA 3d 271 (1972).

3. For. reasons 11ke those prevmusly dlSCLISSBd the genetlc con-' .
~tent of a cell liné need be employed only once in the creation
of a bacterial culture capable ‘of producing a desired. product.” )
* 'No actual part of the cell line enters the bacterium. Atbest,cell -
line components are used as templates from which other useful
bits are struck off. But to qualify as a trade secret, continued use
~must be fequired to maintain ‘a competitive -advantage over
 others:. Cal Francisco Inv. Corp . Vﬁoms 14 C:A.2d 318, 322 :

The'separate quéstion whétheér under any mrcumstance the cell o
line is protectible as property that can be. converted or made
the ba51s of a claim for unjust enrichment is outs;de the scope

20 Answer to Amended Complaint and Counterclaim (June 16, 1881). In
an unrelated case involving misappropriation of cell cultures, Dr. Hayflick
was accused of selling government cultures of WI-38 and WI-26 ceil strains
for his private account. See Shnver letter of January 30, 1976, NTH Ref. No.
-P-75 211. .
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special item,?? or the knowledge of the location: of a nch ore
.body, is protectible. under trade:secrets law. - :

. Both Merck and:American Cyanamid won.civil suits charg—
rng that theft of their antibiotic cultures constituted-appropria-
‘tion of their trade secrets, so the law appears clear in New '-ork'-
and: New Jersey. LR S

. Further legal support for regarding: cultures as trade secrets.
may be gledned from the penal: codes ef twenty one states (See--
Table Fat end of chapter.) Lo

Thus, in Cahforma, Section 499c 1ndlcates that theft of a.
. microorganism: “representing” -a “trade secret”™ ‘constitutes
mmappropnatron Similar statutes have  been “enacted: in
Colorado, Florida, Georgla, M1ch1gan anesota, Nebraska,
New Jersey (fecently amended), New Mexico, Pennsylvania,
Tennessee and Texas. New York law indicates that theft of a

“culture or mic¢roorganism” may be. theft of “secret scientific
material,” 'pumshable as. grand.-larceny. . Arkansas,  Ilinois,
Maryland Montana North -Caroling;. and-Wisconsin define a

“microorganism? to be “property,” thus bringing it within the
larceny law. Protection is also-afforded in Conriecticut.

The discussion ‘of the implication of these penal provisions
leads naturally to consideration of the relevance of the Nation-
al Stolen Property Act (18 U.S.C. §2314) to trade secret protec-
tlon N ' ey .

Whoeyer transports. in- interstate: or- foreign commerce ‘any:
goods; wares; merchandise; securities or moeney; of the value. of:

$5,000.0r. more;: knowmg the same to have been stolen convert- g
ed or. taken by. fraud;. - : gre : o

Shall be fined not more than $10 000 or 1mpr1soned not. more:; :
- than ten’ years, or both o L

' L'In Umted States v 1!3‘01‘1,‘0713,23 the Second Cn-cmt held that-i
the stolen cultures ‘were stolen goods on: any view,” and that,'

22 Cf Waukles, 1nc v. Pincus, SGUSPQ 182 (N Y. Sup Ct Spec Term,..
N:Y. County 1950). . T
23.365 F.2d at 394,
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case, the D.C. Circuit held:that EPA ‘may-disclose the safety
and efficacy data collected by one manufacturer:t6 another.s

J.-R. Norris has pointed out that'the subjectiveness of bac-
terial . taxonomy; - the -portability -of -bacterial -cultures, -and
transnational differences in patent protection will 'make it dif-
ficult to police patentson rmcroblal mventaons “It seems cer-
tain‘that-many orgamzatlons W111 rely on know-how and
secrecy.”? : 3

The fermentatlon mdustry has a hentage of secrecy In the
Middle Ages partzcular communities; prospered because of the _
wine they produced or the cheese ‘they: mamifactured,:and
theyjealously.guarded: thexr trade secrets.: ‘During the industri-
al revolution, the brew-master was as: secrehve as’ hlS medleval
-forebears Accordmg to H B Woodruff B

As. late as-the 1930s, one seldom read accounts cf citric ‘acid
produchon, of ‘mushroom. culture, [of] of protolytlc-enzyme
manufacture- ongmatmg from laboratories of commercial; pro-
ducers Such “papers as appeared in. the scnantlﬁc literature
ongmated largely from the research laboratenes of. agncu}tural
colleges, and were deprecated in private by: the industrial: mi-
crobiologists for their: naxvete, and for the poor. product. yields
.reported ‘The. . patent -system . for. fermentation . :processes’
. has led to the end of enforced secrecy. . ‘The latest
mformatlon iry microbiological:genetics or molecular.biology is
applied by the: industrialzmicrobiolt)gi'st;a'Indushially:ixnp'ortant
‘microorganisms . .. have-'become available for: s’tud-y of ‘bio-
-chiemical pathways and regulatory:mechanisms ; .'The bene-
fits from: openresearch:can'be reaped only as® long as'the patent :
system prov1des an acceptable altemahve to secrecy AN

25See§704 Lo . e ' o

26,J.R. Norris; The M1crob:olognst and the F1rst European Patent Conven
tion; Process:Biochemistry:29,:30 (June 1977).- S

22 Woodruff, Importance.of the Producing Orgamsms ine .btammg Pat—
ent Protec-t:on for. Fermentation Processes, in: Cenetlcs of : Industnal Mi-
croorgamsms 403, 404 (1970) S TR S T g
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..such a practice ‘may be underway. already .28

Two years later, Professor Kayton of George Washmgton
University told a seminar audience that “(m)olecular biclogists
and genetic engineers may be surprised to learn (as may most
everyone) that their expressions of intra-cellular genetic infor-
mation, novel or otherwise, within living microorganisms or .
eukaryotic cells are also works of authorship:protected from
unauthorized reproduction by the terms of the. new copyright
law.”2® This.author believes that “most everyone” includesthe
Copynght Bar; the Copyright Office; and the.drafters of the
new Copyright Act. The Copyright Office has unofficially in-
dicated that it will refuse registration of gene sequences, DNA
molecules, and organisms, but may register genetic maps.
While genetic:maps may:be: copyrightable; that: would not
prevent anyone from manufacturmg the DNA molecule thus
described. 2%+ :

- Thé proponents of gene copynght rely heawly on the analo—‘
gy between genetic sequences and computer programs. Com- -
puter programs are, by the explicit provision of the legislators,
protectible as “literary works,” while the legxslators never con-
templated the copynght protection of genes. While the copy-=
nght statute is forward-lookmg, the Ieglslatlve hlstory of the

28T D Kiley, Learmng to Live With the’ Living Invenhon, 7 'Amer:-Pat.-
L. Ass'n Q. 220; 233-234 (1979). Cf. J- A} Taylor, Common: Errors As: Evl-?
dence of Copying, 22 Bull. .Copyr.. Soc’y Amer, 444 (1975),.. . -

2% Kayton, Copyright in meg Genetically Engmeered Works at 1 in
_Patent Resources Group, Genetically Engirieered Microorganisms and Cells
(1981).

29.1 The- Copyright' Act provides that no’ action for mfnngment of the
" copyright in any work can:be:instituted until the copyright claim has been
registered, . or- unless. an- application -for: registration, in: proper form, was
refused. In. the latter.case, the applicant may sue for infringement-provided
that notice of. the suit is given to the Register of. Copynghts The Register
-may then énter an appearance in the action as a party with respect to the

issue of reglstrabxhty That issue may, regardless of the actions of the Regis-

ter, be determined by the Court. 17 US.C. §411(a) The significance of
regxstrat;on is that the certificate constitutes “prima facie evidence of the
validity of the copyright'and ‘of the facts stated in the certificate.” 17 U.S.C,
§410(c): Thus,-the current:attitude ;of the: Reglster of Copynghts towards
apphcat:ons for DNA molecules is. of some import. G i
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..to protect but: that future congresses may want .39

Thus whﬂe § 102 is not a stralt_]acket for expressmn, nerther
is it license to protect via. copyright those forms of.expression.
which are not. .analogous to the seven.enumerated: categones
Professor Nimmer suggests : e -

' .:a[I]f v1deo tap {and wdeo dlSCS had been developed after the:_
effectlve date of the present Act, and: were not.included-within -,
“the definition of “motion prctures under Section:102(a)(6) [as;. -,

in fact, they are] they would, no doubt, be protected as works:

of authorshlp in that their respectlve functions. are eertamly* .
analogous to motion picture film. . If ‘however, we were to

imagine that sound’ recordings had not been invented until
- after ‘the effectwe date of the present Act (and that Section
©102(a)(7) were: ‘not included therem) it would’be doubtfil that~

- sound recordings could be protected as works analogous to any

of the other six categories of works listed under'Section 102(a).3%

Professor Kayton, in a2 more recent exposition of his posi-
tion,3!1 agreed that “a.new form of expression-should be re-
garded as within the congressional intent if it is' sufficiently
analogous to the seven categories of works enumerated in the
statute,” and; by implication, that subject matter which is not
analogous is not protectrble Kaytoo urges, “however, that

“genetically engmeered works are certainly analogous, if not
nearly identical, to. computer programs; the mode.of expres~
sion is simply animate, rather than inanimate.”

It is certainly true that a DNA sequence may be con31dered
a set of instructions, like a computer program. The structural
sequences may be thought’ of as print’statements and the’
regulatory sequences-as flow-of-control statements. But thatis
about as far as the analogy goes: Kayton makes frequent use of
amblguous terminology in order to conceal the 1mperfect10ns_‘
in h1s reasomng He speaks of the DNA and protem sequences

‘30§, Rept No 94-473 (94th Cong lst Sess) 50-51 (1975) o

31 Nimmer on Copynght Vol. I, Section 2.03[A] at 2-27 (1981). .

31.1 Kayton; Copyright in Genehcally Engmeered Works, Geo Wash U L
Rev., 191 (1982), : B
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authorship; but is. a. particular-kind: of copy.”%% . ,
Professor: Kayton: has made: the. ingenuous: argument that a

“scientist or: engineer . . . authors. a:literary: work when:he.
applies:.thewteehniques:ofzrecombinant-:,DNA_to,—=create;,originalj::
DNA:sequences’” because - the-various: codons: are; “indieia:”**
Literary: works are defined: in. the Act-as these: expressed: in:
“words; numbers;. or: other- verbal: or: numerical:symbols: or:
indicia, regardless:of: the- nature: of ‘the: material: objects:-

. in'which:they are embodied:” Clearly; the-adjectives:“vers -
bal” and: “numerical’ 'modify both: of the-synenymous nouns:
“symbols” and: “indieia.” The: Kayton argument:is: equivalent:
to:one classifying an: 1gloo as a:"‘stone:or- bnck house orhome
by: relying solely on. the term: “home.” - - :

According to Dr: Jorge: Goldstein, * the strongest reasor: for
arguing, as: Kayton. does; that polynucleotide: molecules: are:
appropriate media: of expression for genetie works is by analo-
gy- with: the computer: world.”333 Applé Computer; Inc. v:
Franklin Computer, Inc: (1983); to which Dr. Goldstein-points,
held: that “a- computer: program;. ‘whether: in object: code: or-
source code;. is-a- hterary work’ and' is protected:frem unau-
thorized: copying: :...%%2 It also -held: that: “the: statutory re--
quirement of ‘ﬁxatlon .is satisfied: through the embodlment,
of the-expression-in: BOM devices.33¥ ;

- Dt Goldstem after dlscussmg the Apple Computer case, .
remarks, , . . LA

Betuxmng now-to polynucleotldes 1t appears that whlle they-'
are-not “verbal or numerical indicia,” neither are the electronic.
band. levels of silicon: The genetic instruction. coding for: the:
amino. acid leucine;. for example, is TTG, which:in a double
helical DNA molecule occupies about 0.7 nm in.length. The
eléctronic program: instruction; ADD' BOTH: NUMBERS AND-.
.SAVE THE BRESULT is expressed.in bmary. ode as:01101001 .
on:an Apple computer and occup;es about the same space:on. -

_‘32 S: Rept supm note 30
- 3% Supra,.note:29.at. 127 - ., T
3317, Goldstein; Copynghtablhty of Gene i
139-(February 1984} .. ‘
322 219 USPQ:113; 120- 21. (3d Cn- 1983)
33314, 121. -
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} - The DNA: Telegram ~ = .o
oo Translated dinto the - oo s
B Smgle Letter Ammo Acid Code
T ~h e M e d g g
Thr - His * Glu -Met- Glu Asp' - IIe “Umb’ Met o
ACT-- CA-T- GAA ATG GAA GAT ATT TGA" ATG -+
" Tle Ser Asn Och Thr Thr His Clu
A’I'l‘ AGT AAT~ TAA ACT ACT CAT GAA '
. M e s‘-s‘-' g g
Met ™ Glu Ser Ser” Ala Gly Glu
ATG GAA AGT AGT GCT GGT GAA

The Copyright Act clearly dlfferentlates hterary works from
the copiesin which they are embodied. In‘the Apple Computer
case; it was not the ROM chip that was'the copynghted subject
matter, it was the set of instructions which-had been encoded
into that ROM chip. The DNA molecule is “copyrightable”
only insofar as it constitutes a: copy”a“ of a-literary work,”
as in the case ef my “DNA Telegram’ It is not a hterary work
per 8@, e o D - S VI E TR

' [2] A DNA Sequence Is Nelther an “Ol'lglnal Work” SR
Nor a Compllahon .

A second issue is whether the DNA sequences for whlch
protectlon is sought are in. fact ‘original” works. DNA se-
quences found in nature, per se, would not be clairhed by
anyone to be copynghtable ‘But some have argiied that the’
hgatlon of preexisting. DNA sequences into an original se-
quénce is-a copynghtable ‘compilation,” i.e., the composite _

plasmid is a “work formed by the collection and assemblying

33:6 “Copies” are “miaterial objects, other than phonorecords, in which a
work is fixed by any method now known or later developed, and from which
the work may be perceived, reproduced or otherwise communicated, either
directly or with the aid of a machine or device.” 17 U. S C. §101, 90 Stat. 2541
{1978). ,
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which is. ﬁxed upon the tape in- the form of amosaic of: magnet-
ic dipoles. . - -

Second,; it expressly states, in: 17 U S C §102(b that “1n no
case does copyright protection for:an-original work-of. author-
ship extend to any . . . discovery, regardless of the form in
which it is descnbed explamed illustrated or embodied in
such work.” Thus, while liquid crystals might be a medium for
the expression of a pictorial work, one could not copyright the
discovery of the thermochromic characterlstlcs of hquld crys-
tals. . ot
Itis mgn:ﬁcant that the drafters of the Copyrlght Act chose
to employ. 4 constitutional term, “discovery;” in 17 U.S.C.
§102(b), while refraining from use of the constltutlonal term
“writing” in 17 U.S.C. §102(a). - :

It is true that a patent can be obtamed under 35 U S C §171
for “any new, original and ornamental design for an article of -
manufacture,” while “pictorial, graphic, and sculptural works”
are.the subject of copyright under 17 U.S.C.-§102(a)(5).3* But
thereis no contradiction-here. The copyrightable subject mat-
ter is an abstract expression‘which may be fixed in a medium
of expression which, in turn, is an inseparably identifiable part
of an article of manufacture. The patentable subject matter is
" aspecific design. The copyrightable expression, havmg its own
identity, is something which may be embedied in different
material objects, ‘while the sub_]ect matter that is patentable as
a design is the appearance of an object and is an mseparable
part of the object. Thus, there is no direct COHﬂlCt between 17
US.C. §102(b)'and’35 US.C.-§171.~ " -

The basic question under 17 U.S.C. §102(b) is Whether the
protection sought urider the copyright laws is' tantamount to
protection of a “discovery.” It is certain- that a DNA molecule
embodying” a novel, useful, and nonobvious nucleotide se-
quence is patentable, its * ‘inventor” having “discovered” that
sald molecular structure has & useful function by placing and

expressmg ’ (i a scientific sense) that molecule in a host or-
gamsm But to allow one who has constructed an obvmus DNA

+.34 Cases- suggestmg that an artlcle of. apphed art m:ght be the subject of |
both design patent and copyright include In re Yardley, 493 F.2d-1389
(CCPA 1974) and In re Penthouse Intern. Ltd., 565 F.2d 679 (CCPA 1977).
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sented therein, then copying the forms to “use” the.art; rather
than to “explain” it, is not an. mfrmgement Professor Nimmer
would reject this:justification of copying ‘and limit Baker to:a
rule that copyright may riot be claimed-in‘a system or:method
per se.3® The case law, on‘balance, seems:to follow the broader
rule that protection of a “writing” must be denied if:enforce-
ment of ‘the rights: granted under the :Copyright Act:would
result in “a monopoly of usenot only of the copyrighted work
itself, but also of the system,; function, process, or art(i.e.; the
“idea”) upon. which the work is based or for whichit s ﬁtted 7137
Indeed, protection-may be refused if there.are. merely a hmlt—
ed number of ways of expressing an idea.3®:: ..

- The statute itself does not make it clear whether 17 U S C
§102(b is-a:bar:to copynghtablhty or -a 'defense to asuit for
infringement. This is a familiar: problem in copyright law.

As Alan Latman has remarked; “[IJn:some-areas; the validity

“of a:copyright andits: inffing'ement are  merely different ‘di-
mensions of the same problem. . .73 When is-it difficult to
distinguish betweer an idea and 1ts expressmn copyrlghtablh-
ty and mfrmgement questions meérge. This * ‘tendency .
perhaps most evident as the p0551b1e permulatlons of expres-
sion becorie fewer,%0 1"

The “idea” here is a method of oausmg an orgamsm to
manufacture a partlcular protem under a particular circum-
stance The express1on is the sequence of nucleotldes ina

36 Nlmmer, supra note 31

AT, - :

38 See Amenca.n Inshtute of Arch1tects Vi: Femchei 41 F Supp 46
{E. D. N Y. 1941)(legal forms); Morrissey v. Proctor & Gamble. Co 379 F.2d
675 (lst Cir. 1967)(game rules), Freedman v. Grolier Enterprlses Inc., 179
USP.Q. 476 (SD.N.Y. 1973) (point count system of bridge bidding when
printed on playing cards—"the idea and its expression are functionally in-
separable; to permit the copying of the. expressmn would be to giant the
copyright:owner.a monopoly of the:ides”~"plaintiff was denied a United
States patent for hrs cards”); Herbert Rosenthal Jewelry Corp. v. Kalpa.laan,
446 F.2d738 ©th Cir. 197 1)) (]eweled bee pin—"the ‘idea’ and its ‘expression’
appear to ‘be" mdlstmgulshable “copyright would effectively prevent -
others from engagmg in the busmess of manufacturmg and selhng Jeweled

) A Latman, The Copynght Law 29-33 (5th Ed 1979) -

40 1d, - BT
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bases) would subtly affect the structure of the protein manu-
factured or mechanisms of mductron and repressmn o

“Thus, it i is conceivable that the use of. sequence A, in. prefer-
ence to sequence B (albert that they. encode the same polypep-
tide) might be an “idea” in its own nght and the protection
of sequence A, even if not excluding use of sequence B, would
then be tantamount to appropriation of an “idea.” . .

" Whiat, then, is. the ‘idea” underlymg a DNA. molecule -ex-
press1on? The expression of a particular protem by a particular
structural DNA ¢ sequence, or by any DNA sequence encoding
that polypeptlde? The use of a particular combination. of
regulatory DNA, structural DNA, replicon, and host, or of any
combination yleldlng a protem havmg the desued blologlcal
activity. =

Goldstein suggests that if the idea is somethmg as broad as
linking any heterologous promoter to the human alpha inter-
feron gene and placing it on a suitable plasmld vector, and the
expression is considered to be the particular promoter-struc-
tural gene-vector combination chosen, there is no preemption
of the underlying idea so long as there are many promoters
and vectors to choose from. He admits, however, that as the
“idea” is more narrowly defined, and as the scope of copyright
protection is widened, a point is reached where the idea is in
danger of merging with the protected expression.#2- '

Without. resolving these questions, we cannot. determme
whether. copyright protection for DNA molecules is curbed by
the Baker doctrine, as codified by the Copyright Act: Howev-
er, one thing is certain: if the copyrightable expression is de-
fined narrowly so as not to.preempt the idea, the.commercial
value of assertmg a copyrrght in the: DNA molecule w111 be'.
reduced ol

The computer program analogy——a set of mstructlons for-
constructing a protein is like a set of instructions.for operating
a digital computer—ls not the only analogy available. A DNA
base. sequence:may be compared to a rule book: (a set-of i in-.

414 This specuiatlon has now been conﬁrmed SeeTable I, in Itakura U 5.
4,356,270 (1982), 1dentxfymg the codons preferred for expressmn of mlcrobx-
al genomes; . " ) R S
- 41.2° Goldstein, supm at 141
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Clause as “writings.”*? ‘

Copyright protection of the DNA molecule is also akin to the
protection of instructions for. games. There is an absolute
prohibition, of course, on the protection of a method of playing
the game per se. While some early decisions permitted the
copyright protecton (narrowly circumscribed) of game in-
structions, the more recent cases have rejected it. In Morrissey
v. Procter and Gamble Co.,* the First Circuit refused to pro-
tect the rules for a sweepstakes contest:

Nonetheless, we must hold for the defendant. When the un-
copyrightable subject matter is very narrow, so that “the topic
necessarily requires,” Sampson & Murdock Co. v. Seaver-Rad-
ford Co., 1 Cir. 1905, 140 F. 539, 541, cf. Kaplan, An Unhurried
View of Copyright, 64-65 (1967), if not only one form of expres-
sion, at best only a limited number, to permit copyrighting
would mean that a party or parties, by copyrighting a mere
handful of forms, could exhaust all p0531b111tzes of future use of

(Text contmued on page 11-27)

- 43 Nunmer, Section 2.18[T].

44 379 F.2d 675 (st Cir. 1967). Similar doctrines limit the apphcatlon of
trademark rights. See In re Deister Concentrator Co., 289 F.2d 496 (CCPA
1961); and compare Diamond Match Co. v. Saginaw Match Co., 147 Fed. 727
(6th Cir. 1906) and Campbell Soup Co. v. Armour & Co., 175 F.2d 795, 798
(3d Cir. 1949} with Marian Labs., Inc. v. Michigan Pharmarcal Corp., 338 F.
Supp. 762 (E.D. Mich. 1972), aff’d without opin., 473 F.2d 910 (6th Cir.. 1972).

 (Release #1, 8/85) ' - - . 11-26.1



the substance. In such circumstances it does not seem accurate
to say that any partlcular form. of expressmn comes from the
subject matter. However, it is necessary to.say that the: subject
matter would be approprlated by pern'uttmg the copynghtmg .
+ of its expression. We cannot recognize copyrlght as a-game of"”_
. .chess. in: whlch the pubhc can be checkmated Cf Baker v
" Selden supra CE e e : ‘

[5] Copynght Protection Does N ot Extend to the '
Utlhzatmn of the F unctronal Aspects of an Artrcle
Whﬂe copyrlghts trademark and’ desrgn patent rlghts ‘Thay,
as some courts state; co-exist in the nonfunetional features of
a tangxble obJect they cannot reside in its functional features
which: are the domain .of the utility patent law, :
'ADNA molecule, the. “matenal object” fixing the sequence,
is purely functional, indeed, it is the most efficient, accurate
machine ever created. It is.clear from the legislative history
that the funchonal features of a tangible object cannot be said-
to embody an onglnal work of authorship, since those features:
are dictated by other. considerations. A design. of a useful-arti-
cle is “considered a pictorial; graphic, or sculptural: work only:
if, and only to the extent that, such design.incorporates pictori-.
al, graphrc or sculptural features that can be identified: sepa-:
rately from, and are. capable of existing: 1ndependently of, ther
utlhtarlan aspects of the article” (17.U.S.C. §101).. :
Thus, the Commlttee suggested that unless the shape of an’
automobrle . contains some element: that physically or cons::
ceptually, can be identified as separable from.the-utilitarian:
aspects of that article, the design would not be.copyrighted
under the bill.s The Comrmttee also.noted:that “where the .
only elements of. shape in an. architectural design are concep--
tually mseparable from the utilitarian aspects of the structure,
‘copyright protection, for the desrgn would not be availabe.*s-
It mlght be argued that a DNA sequence. is.not comparable
to a “pictoral, graphic or sculptural work.’ * DNA moleculesare, :
however, three dlmensronal structures and thxs is the only-

A Rept at 55
46 Id., 55, 105.
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models.”®

_An ordxnary structure is normally deemed “a useful artlcle “
and an architectural plan is therefore a “work that portrays a
useful’ arhcle,’f under 17 US C. §113(b). Note: that the § 113
exclusion of articles which ‘convey information’’ from the spe-
cial limitations on copynght protectmn of useful articles and
the like evzdently does not cover articles: whose information
content is, like an arclntectural plan the portmyal of .a useful.
article. Clearly, a base sequence, set forth on paper,isa“work
‘portraying a useful arh_cle,” a DNA molecule. A DNA se-
quence would in turn, is a “useful article.”

Just as the construction of an architectural structure would
not, taken alone, 1nfrmge on archltectural plan. depicting that
structure, construction of a proteln accordmg to.the instrue- -
tions conveyed in a DNA sequence would not: mfnnge a copy-
nght on the sequemce. . oo

{6] The Courts will Be Reluctant to Confer the Blghts
| ‘of & Copynght ‘Owner Upon the Ongmator of a New '
- Nucleotide Cqmbmatlon Without a_;Clear Slgnal
_from Congress "

The proponents of gene copynght note that the copynght_
term is of very long duration, and that the penalties for copy-,
right infringement may be dIacomc—nnpnsonment for up to
ohe year, a $10,000 fine, destruction of equipment used in the.
manufacture of ‘the mfnngmg copies, statutory damages of
$50,000, recovery of lost profits and reasonable: attorneys’ fees,
and injunctions against ﬁ.lrther reproductlon They stress that
copyright might subslst in even an obvious gene sequence un--
suitable for patent protectmn Hf it were certain that gene se-
quences - were - copyrightable; these would be welghtyf
arguments in favor of 4sserting copyright. ~ '

However, the case for claiming copyright in gene sequences

is flimsy; and a court is unllkely to venture out ona long, nar--

© 48 SeeDeSﬂva Constr Corp v Herrald 213F Supp 184(M D Fla:. 1962),-.
Ga-On Homes Inc v Sp:tzer Homes, Inc 178 USPQ 183 (MJ) Fla,:
1973) . _.' . R
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§ ILO02A Copyright Protection for Plant and Ammal
Phenotypes

Peter Trzyna has advanced the thesis that ornamental fea-
tures. of new plants, developed by such: techniques. as: muta-
genesis and viral infection, are- copyrightable expressions.5%*
Precedent for such protection exists in thatartificial plants:and-
flowers have been deemed registrable.3%? One who cloned the
gene encoding a maize enzyme for production of red: pigment
into a petunia could thereby obtain: protection of the expres-:
sion — a petunia with brick-red blossorns — but the underlying
gene would not be copyrighted.

It should be evident that animal coats.could also be the sub--
ject of copyright. There-is no doubt that if am artist took the:
hide from an animal and stained:it with colored patterns; that:
the: work would be registrable. Arguably, it should make no
difference that the work was obtained by genetic modification:

of the ammal and expression of the new genotype:
' (Text continued on page 11-31)

50.1 Peter K. Trzyna, “Are Plants CopynghtableUnder the Copyright Act?”
(unpublished manuscript).
50.2 Prestige Floral S:A. v. Cal\forma Co., 201 E. Supp: 287 (S DINY. 1962)
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is defined to include “samples, cultures, microorgamisms,
specimens. . ..” 75! Maryland, which has a thriving b1otechnolo-
gy 1ndustry, hkemse consxders samples, cultures mlcro—
organisms, specimens” to be: property:52 .. o ‘
Human biological materials are, however a4 d1fferent mat-
ter. Here, the law. requires numerous distinctions: ‘between
donation and sale; vital and nonvital organs; regenerative and
nonregenerative tissues; and 1nter vivos or post mortem trans-
fers. The attempted inter vivos sale or donation of a vital organ
would of course run- afoul’ of state criminal prolubmons of
suicide, and the recipient would probably be enmmally liable
for soliciting the suppher to commit suicide.53 The inter vivos
“sale” or donatxon of a regenerahve bOd.lly substance such as
blood, sperm, urine; sweat or skin, in nonvital amounts, is not
proh:blted by any state statute.*® On the other hand, I am not
aware of any case in which an mtended recipient was allowed
to enforce an exeCutory contract for the.supply,of a- bodily.
substance. against the wishes of a. personal supplier: The-inter
vives sale or donation of a nonvital but nonregenerative organ,
such as the kldney, the spleen, a parathyroid gland, an adrenal
gland or a gonad, is not unlawful per se, but in some cases may”
be cons1dered battery, a cnmmal offense and a cwll tort.s®
prOhlblted by law Accordmg to Dukemuner the perhnentr
provision was enacted in the 1930°s “after a rich man bought
a testis from a young Neapolitan and had it transplanted by a

/51 38! I].l Ann:-Stat. 15-1 (1979). : o

52 3A Maryland Code Anno., Art. 27, sec. 340(11)(10) : T

53'Note; The Sale of Human Body Parts, 72 Mich. L. Rev. 1182 1237.
(1974), citing State v. Wills, 191 SE2d 854 (1961).

- 54 Id.; Dukeminier, Supplymg Organs for Transplantahon 68 Mich. L. .
Rev. 811,-850-(1970).
_ --88: The ALI Model Penal’ C.'ode Sec. 211(2)(3), makes ‘consent to bodily
harm a defense only when the harm consented to “is not serious.” * Section.
3.08(4)(a) exempts acts intended “for the purpose of administering a recog-
nized form of treatment which the actor believes to be adapted to promoting -
the physical or mental health of the patient.” It lias been argued. that the
donation of a kidney, particularly to a family member, is a physical loss but
a spiritual (mental) gain. See Human Body Parts, 72 Mich. L. Rey. at 1237-40.
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and the rights and duties of the donee and physician at death
(Sec. 7). The “body parts” to which the act applies are “organs,
tissues, eyes, bones, arteries, blood, other fluids and any other
portions of a human body” (Sec. -1).61 -An. AMA form provides
for the donation of a body part for “any purpose authorized by
law or transplantation or therapy or research or medlcal edu-
cation,’s?

‘The UAGA itself says nothing about the sale of cadaver
parts The State of Delaware, however; expressly prohibits -
remuneration to UAGA donors.®? Several other states had pre-
UAGA prohibitions on payments for body parts, and the legal
effect on such sales of the replacement of these provisions by
those of the UAGA is unclear.$ Brams warns against the “er-
roneous” impression that “because the:Uniform Anatomical
Gift Act authorizes gifts of organs, but is silent concerning sales
of organs,” such sales are unlawful in a UAGA state.s® -

. Many states provlde, either in their version of the UAGA, or
in the implied warranty provisions of their version of the UCC,
that the provision of blood (and sometimes other bodily fluids.
and tissues) is a service, rather than a sale, regardless of remu-
neration. Thus, Tennessee law provides that “human tissues.
[such as corneas, bones, or organs], whole blood, plasma, blood
products, or blood derivatives shall not be considered com-
modities subject to sale or:barter.”’®® Some would suggest that
the definition of the transfer of blood for pay as a “service”
rather than as a “sale” speaks against the recognition of con-
tractual or. property rights in blood; others argue that such a
provision lmphes that a transfer for pay (though characterlzed
asa service) is at least. lawful :

.81 8 U.L.A. 22 (Nat. Conf. Comr: Umf Laws, 1968)'-

5215 Am. Jur. Legal Forms 24 202.104. . ..

63 Del. Code Ann., tit. 24, sec. 1783(f) (Supp.. 1970)

64 See Dukermmer, supra at 861-64 and Human Body Parts supm at 1248
n. 446, - -

65 Brams, Transplantable Human Organs Should Their Sale Be Author-
1zed by State Statutes, 3 Am. J. Law: & Med. 187, 189:(1977): This view is .
perhaps reinforced by the comment of E. Blythé Stason, chairman .of the.
UAGA drafting committee: “every payment is not necessanly unetlncai ’
quoted. in Human Body Parts, supra at:1248. - s

66 Tenn. Code Sec. 47-2~316 (“Exclusmn of Modlﬁcatmn of Warranty") o
(U.C.0). L LTS B TR S .
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conversion may. arise from the use of the chattel ‘of enother.'5_9.
-Section 228 is of particular interest, because it states that “one
whois authorized to'make a particular use of a chattel, and uses

itin a manner-exceeding the authorization; is subject to liabili-
ty-for conversion to another whose right to eontrol the use of
the chattel is thereby senously v1olated In a Comment we
are: told that G Cie B W

N the test is. frequently whether a reasonable man; in the light'of -
. all the circumstances, would regard- the use of sitch character
that it would have been included within the agreement had:the -
 parties anticipated the occasion for such a use. The character of
_ithe chattel, its adaptability to the use made of it, and the pur- :
_ poses for whlch it is customanly used are factors to.-be: con31d- ¥
ered : - :

- 'Suppose that the alleged conversmn-by—use was. the takmg »
of a subculture from an existing culture. Suppose also that the
- rate. of mitosis of the cells in. question is such that the cells
abstracted are quickly replaced by the: ‘reproductive activities
of their fellows. Finally, suppose that the number of cells in the
culture was limited, not by time for reproductxon but by the:
richness of the nutrient medium or the ‘growing room -pro-
vided. On these facts, I would suggest. that under Pearson v.
Dodd (1969), there is.no conversion of. the original culture. -
In Pearson 0. Dodd newspaper columnists had come mto-:
possession of copxes of certain embarrassing senatorial. papers..
These copies were covertly' removed from the files at night,
photocopled and returned.to the files undamaged before of--
fice operations resumed in the morning.” The D:C. Circuit:
held that insofar as the value of the documents to the senator -
resided_in their usefulness as records of the business of his-
ofﬁce, the senator was clearly not substantially. deprived of h1s';:
use of them., Moreover, since none of the papers amounted “t
-lxterary property, to. smentlﬁc lnventlon or to secret plansi

69 {Jse of aniother’s desk dally for snx months use of the desk w1th an
assérfion’ that the user owns it, and use of the” desk. i a manner whleh
senously damages it would all be considered conversion, though using anoth-
er’s desk on one occasion, without consent, to write a short letter would not
be a conversion. of the desk.: Restaterent, Sec. 227; “Illustratlons '
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' :"'-_:carrymg it-across:the property lined - 7% ooy s onns

-‘Presumably, reputable mrcrobrologlsts de not sneak'eento
‘private;property to-carry off soil and water specimens. Howev-
+eT; one may-envision:a:few:cases in-which the landowner’s
interest :is -uncertain: First, suppose ‘that‘the “micrebiologist
.comes onito private property,-collécts: specimens, 4nd departs,
allswithout kniewing that he has 'trespassed;albéit’ mnoeently
Second; suppose’ that the landlord censerits ‘to'the- entty of a
"‘-blologlst on'thelandto study its llfeforrns but does not express—
‘ly ‘consent ‘to-the takmg of speciméns, "

“Where the: landowner has consented to: the takmg of specr-
mens, but ‘without appreciation of their: potentra.l value it is
:unhkely that any remedy is available tohim, . -

The second situation to whichT alluded isthat of the: transfer
of blologlcal materlal from a. patlent to aresearcher.-Ordinari-
1y, this will arise in the context of a therapeutxc and dragnostlc
procedure, and the removal of the material from the: patlent s
‘body will have been necessrtated by the. procedure
~ “Conlin suggests that medical researchers who thay wish to
‘make. commercial use of biological materials abstracted from
patientsshould obtain the patient’s consent to'this use: prior.to
the operation, lest there be a lack-of * ‘informed consent.”72
"Wh1le this advice may be prudert to avoid an action: for-con-
version,:it is doubtful that the:patient’s: ‘consent to a.remote
commercial, use :of blologmal materials’ Wlthdrawn from him
must be obtained in order to-avoid-an-action for battery

A medlcal operation is-an intentional touching of the. person
.of another such touchmgs, unless consented-‘ to, constltute

i3 See eg, State V. Ma]lory, 83 SW 955 (Ark 1904)

“72.Conlin, supra note 67, at. B-13 through B-15. -

-Travid.Conlin;: regalmg aserninar-audience.with the XG-1 ce]l Ime story,
asked “What-about Homer Cohen?”. Homer Cohen,as the:reader may:have
guessed, was the unsung patient from whose tissues the’KG-1.cell line was
derived. Conlin was of the view that converitional * finformed consent’" forms
were inadequate because they did not provide for-an-absolute-transfer of
propeity rights in‘excised tissues. Homer-Gohen; heithought;: might bethe .
true-equitable owner of the KG-1. cell line,, absent such consent. 1.Biotech-
nology Law Report:6. Ganuary 1982), For.commentary:onthe industry reac-
tion. to. the settlement of the KG- 1 Sl.llt see]: ontechnology Law Report 186
(December. 1982.) R T I Crive o . .
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turn give reproducing material to-a third party not workmg_
under his direct supervision, who owns ary materials derived
from the transferred materials, who owns the. patent rights in
-any patentable bielogical materials derived: from- the- trans-
ferred materials, and-so on: And these questlons in: turn invite
others: What is direct supervision? What is-a “derivative?” A
number of these. issues have been: addressed: by Kelly and
]aworskl in their article, “Agreements Concermng Exchanges‘
of Biological Materials.” :

- Supposing that a: former patlent brought an. actlon for con-
version against a researcher, what defenses might be inter-
posed? One. defense might be that the abstracted biological
material is not the property of the patient. Conlin argued that -
case and statutory law. permitting the sale of blood, hair and
sperm and the testamentary donation of body tissues and or-
gans to be precedent in favor of holding that such biological
materials -are, in. the ﬁrst mstance the property of thelr‘
progenitor.. Lo ‘

‘T have toyed. with the 1dea of drawmg a: dlstmctxon between
these normal and desirable bodily constituents; and abnormal
and undesirable residents of the body such as pathogenic or:
ganisms-and malignant tumers. One might argue that the lat-
ter: areres ‘nullius’®—things- not owned—until -they  are.
withdrawn from the body: Just as one must exercise ‘dominion
over a wild animal by confining it inr some manner in order to:
enjoy a protectrble property interest'in the ammal one should
be required to-exercise dorninion over the: pathogen or tumor
ini ‘order to claim it as property. One way to exercise such.
dominion,; of course, is to destroy the pathogen or turnor, but
this‘eourse of action does not permit of much causé for futurei
litigation ovér property rights. Another Way is to 1solate the
pathogen or tumor from the body. - “

~One problem with the res nulhus defense s, that a patrent
could argue that, in authonzmg a phys1c1an to excise a tumor
or take a culture of a' pathogen, heis exercising domlmon over.
this unruly biological material through the agency of the physr-r;

76 'Thomas, Textbook of Roman Law'166: (1976): The concept of a thing

as.res nullius is: not limited: to: wild- animals-in a: state of nature but apphesf
also to 1s1ands newly risen: from the sea, B I SRE R S S N
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OTHER FORMS OF PROTECTION

““slander of goods,” and “tradelibel.” Tt most often arises when
‘ohe party asserts that the other is guilty of patent or copyright
infringement, but it clearly could arise from an injurious asper-
sion on a party’s right to use a biological ‘material. This cause
of action is closely related to the torts of interference with a

: _prospectlve commercial advantage and mterference w1th
present contractual relations.
~ While the discussion above focused on defenses that could
be raised against a conversion action brought by a patient, it
should be understood that some of these defenses, or defenses
analogous to them, are applicable to conversion achons
brought by landowners or researchers.
~ Hopefullly, the foregoing dlscussmn should make it clear-

“there may be many a slip twist cup and lip when a suit is
brought for conversion of a patient’s blologlcal materials.’

Suppose now that B does not merely maintain the biological
material supplied by A, but improves it in some manner. For .
example, B may take the yeast strain isolated by A and subject
it to a course of mutation and selection yielding an improved
yeast strain. Or suppose B takes A’s biclogical material and
combines it in some manner with his own biological material
to yield some more desirable-biological entity. For example, B
may have fused A’s immortal cell line with B’s lymphocyte cell

_line to produce a new hybridoma cell line. Or B might have
taken a gene.from a genomic library provided by A, linked it
toa heterologous promoter, placed it on a suitable vector, and
-used it to transform a suitable host. Under these circumstances,
the doctrine of- accessmn apphes Black s Law D1chonary de-

..-scrlbes ‘accession” as. . e . . :

o A prmcnple denved from the civil law by which the owner of .
.. property becomes enntled to all wh,tch it. produces, and to all,
that is added or. united to it, either na’cura]ly or artificially, (that,
is, by the labor or skill of another) even where such addition
extends to a change. of form or materials; and by which , on the
other hand, the possessor of property becomes entitled to it, as
against the original owner, where the addition made to it by his
7 skill and: labor is:of greater-valué than the property itself; or
" where the change effected in its form is so-great as to render,-"
it impossible to restore to its ongmal shape. o ‘
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a line of cases which have held that one who in. good faith-
makes another’s grass into hay acquires title in the hay under
the doctrine of : accession. The cases allude: to the fact that “the
value of the grass before it was cut was small,” and make the
observation that “the labour of defendant .. gave to.the hay.
substantially all its. value:” While the court drd not.say so in
Hamiltonv. Rock (1 948), there is the clear implication of acces-
sion to the hay based on the labor of cutting:®

These cases on “accession” are s1gmﬁcant in the brologrcal'
materials context. There is little doubt that a tumor in the body
of a patient is worthless, It acquires commercial value only
after it is cultured, and maintained stably in culture for a peri-
od of time. Thus, it may be argued that the researcher who
cultivates the tumor cells, and not the patient who contributes
them, has made the principal contrlbutron to the resultant celt
culture and thereby acqurres trtle in the culture under the
doctrme of aceession.. = .

* If, on the other hand, the labot of the researcher is drscount-
ed, then the only matenal contribution is that of the patient
and the patient’ might’ retam a property 1nterest in the propa-
gated cell culture.

Another wrinkle on accession to cell cultures is. offered by
an analogy with.the accession of seeds, plants or trees to land.
This was consrdered in Roman law to. be a particular case of
accession; Once implanted in the soil, whatever the manner of:
planting, or whoever the plariter, they became the property of
the owner of the land.®2 It does not-seem to be too fearsome
a simile to say that. a petrr drsh is to a mlcrobe hke a plot of land:
toaseed. .

-Consider the: possrbrhty of a patrent a.rgumg that hrs body is
analogous to privately held: land, and his tissues, to the crops.
grown on that land. Would this analogy be beneficial or harm-
ful to his case? When crops are harvested by one wrongfu]ly
in possession. of .the land on’which they grew, the rule as to
their disposition is dependent on whether they may be charac:
terized as fructus-naturales or fructus industriales. Ancrently,_'
the former were perenmals such as, trees, shrubs, and grasses,;

81 191 P2d 663 668 (Mont 1948)
82 Thomias, supm at 173,
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In an achon to recover possession .of livestock,:one.may
recover damages for the loss of use of the livestock while they
were wrongfully out of the owner’s,  possession.®. However,
recovery for the loss of the output of an animal during a period
in which it is rmsappropnated may. be denied as speculative.®®
Recovery of the value of the loss of output W111 also be denied
when. the owner eschews. recovery of the property. itself and
asks for its value as damages, since the value of the. .property
can be-expected to reflect its potential for generatmg offspnng
and salable metabolites.® . -

However, in a proper case, recovery for the damages stem— !
ming from the loss of the output of a converted animal can be
obtained, and the same should hold true when it is ‘merely an

animal cell culture, and not a whole anunal whlch is convert-'
d 91 : 2 .

88 Dnnkhouse v. Van Ness, 260 P. 869 (Cal 1927), Maslof v. Chnshan 208"
N.W. 135 (Minn, 1926); Seran v, Parker, 58 P.2d.581 (Okla. 1936). A trespass-
er in good faith may setoff the cost of caring for the livestock. See generally
Annotation: Livestock—Loss or Injury—Damages, 79 ALR2d 77,

‘Similarly, one may recover for the loss of productw1ty of an ammal due
to an injury. Bradford v. Moore Bros. Feed & Grocery, 105 So: 2d 825 (Ala.
1958} (cattle fed moldy feed); Miller v. Economy Hog and Cattle Powder Co,
293 N.W. 4 (Ta. 1940) (sheep);. Ellis.v. Lindmark, 225 N.W, 395 (Minn. 1929)
{eggs); ]orntsma v. Farmers Feed & Supply Co., 538 P 2d. 61 (Ore. 1975) (en .
banc) -

89.In Daugherty v.'Lady, 73 8.W. 837 (T ex; Civ. App. 1903) the courtheld’
that the value of milk and butter:produced by cattle while misappropriated -
is too remote to be considered in determining the damages for the conver- -
sion of the cattle, following Lackey v. Campbell, 54 S.W. 46 (Tex. Civ. App.
1899). See also Derinen v. Charles, I2 Pa: Super. 476 (1 900) (milk). Gf. S.A.

Gerrard:Co. v. Fricker, 27 P.2d 678 {Ariz.: 1933) (ioss of bees honey too R

speculative).

90 Madsen v. Madsen, 269 P, 132 (Utah 1928) (sheep) Martmez V. Vlgll,
142'P. 920 (N.M. 1914) The speclal qualities of living property are pertinent
to their valua;tlon See Covey v. Western Ta.nk Lmes, 218 P 2d 329 (Wash B
Sup: Ct.'1950) (breeding quality of mink):" '

91 In Fizen v. Hilbert, 131 N.W. 449 (Sup. Ct Ml(.‘h 1911), the plaintiff -
was allowed to submit to the jury evidence that he might have made $.25 '
a day in eggs and chickens from the the unlawfully detained hens. In .
McGrath v. Wilder, 60 A. 801 (Vt. 1905), it was held that the value of the use
of a heifer during a period of unlawful detention was the value of the heifer’s
milk less the cost of her care, and keepmg See also Cook v. Waldrop, 133 So.
894(m11k) ' S EE
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79. Where the :nature: of ‘the article-is ‘changed recourse to ..
. natural law is also required. Hence, if you: make:wine, oil; or-:
' grain, out-of my grapes, olives, or heads of wheat, the question-.
- grises whether the said wine, oil, or grain is mine or yours. .
~ Likewise, if you manufacture a vase out:of my gold or silver;.or: -

‘build a shxp, a chest ora bench with:my lumber, or you make. .,

a garment out of my wool, or mead out of my wine and honey, -
- or a plaster or eye-wash out of drugs belonging to me, the

: questzon arises whether what- you have made out of my proper- . :
'ty is yours or mine. Certain authorities hold that the material .
" or substance should be taken : into conmderatlon, that is to say,

_that the article manufactured should be deemed to.be. the prop-.

“erty of him to whom the material belongs, and this opinion.-was. . .

adopted by Sabinus and Cassius, Others [the Procuhans], how-
ever, hold that the article belongs to him who manufactured:.

1t ol S - . _ e

In: determmmg whether the doctrme of spec:ﬁcatlon is. ap-
plicable; the respective uses, value, and common name:of the
starting material and finished: product will be: considered. -

Taking this advice into account, specification might be ap-
plicable to the drastic improvement of a yeast strain as an
antibiotic producer by mutation and selection, since one can-
not recover the original strain by- rnampulatxon of the new-
strain. Specification might also be apphcable to the conversion
of an unruly tumor into a stable’ suspensmn or plate culture.

American ease law on accession by specn"icatmn is confus-
ing, at best. “It has been held that there i is no such change of
identity as to effect a change of title, where timber has been

rconverted into boards, charcoal, cordwood, cross ties; railsand .
posts, saw logs, shmgles, or staves, or where grass is cut and.
made into hay, or. cucumbers into plckles or canvas. mte sails:
for a boat.”?¢ . e e .

_The most lea.rned Amencan oplmon on accessmn by spemﬁ--
cation appears in Lampton’s Executors v. Preston’s Executor’s -
(1828). Preston-had fired Lampton’s clay.into: bncks Counself

95.Scott, supra note 78, at 120. See Bozeman: Mortua.ry Ass nv. Fmrchﬂd
68 S.W.2d 756 (Ky. Ct. App. 1934),.92 ALR 419: L L

%1 CJS. Accessxon, Sec 5 at 418; ..

(Release #1, 8/85) - : i _ T 1149



-posed, and reduced to the1r elements; so.of the block ” Mills
‘held that title to the: bncks had. passed under the. doctnne of
-specuﬁcatlon .

Tt is génerally held that one who knowmgly and wﬂfu]ly
converts a chattel cannot take any nght in the property, even
‘under the doctrine of specrﬁcatlon, no matter how great the
31abor invested.ioo

“Where ‘the ‘trespass Was mnocent the trespasser ‘may 'be
=perrmtted ‘to ‘keep ‘the property. The'.courts will consider
‘whether a ¢hange of ‘identity ‘has ‘occurred (Roman specifi-
-catio)*®* or  whether ‘the :trespasser-made ‘by ‘far ‘the ‘greater
.contribution.of labor or materials (Roman sccessio).192 "
:Inthe case:of the intermingling: of:goods of different owners
‘by mistake or accident, there.is no forfeiture:of interest, :and
each owner shares.in:the intermingled: property as:a’ tenant in
common of the whole.1%3

We come now ‘tothe: lmportant questron of remedres 104
Unless title has passed from him under the principles of acces-
‘sion. dlscussed above, the ongmal owner has the: right torecov-
er possession of his property, ‘however .enhanced by ‘the
wrongdoer. If he exercises this rrght he need not: compensate
the wrongdoer for the value added to the property,: oreven for
.the value of’ the wrongdoer s'labor and-materials.

“The owner:may-also waive ‘his right to retake the: property
and-instead  sue “for damages ‘When- title 'has ‘passed ‘to" ‘the
wrongdoer-by accession, of course; thrs 1s the orlgmal owner s
.only remedy for: the wrong e e

100 Cf Barsch V. Pubhshers Typographlc Servrce, Inc 175 A 2d 485 486
(N.J. Super. Ct. Chancery 1961): “’If a person having charge of property of
another-so confOunds it W1th its own that it cannot be dlstmgulshed he must
bear -all thé inconvenienceé of the corfusion.™" " -

101 The ‘change of identity:standard is-a dlfﬁcult onerto.apply.: Compare
Lampton s Executors v, Preston s Executors, 1 ].J. Marsh (Ky.) 454 and Strub-
‘bee v. Cincinnati R’ Co,, 78 Ky. 481 (Ky. Ct. App 1880) with Eaton v.
Langley, 47 S W 123 (Ark 1898) and Baker v. Wheeler, 8 Wend 505 (N Y

1832y, e
102 Thus in Poiks County v. Parker, 160 N W 320 (Ia 1916) “Maps and
plats owed far more to the assessor who made them than to the county whlch
owned:the blank: plat beok, e S
108 Sge-e g, Interrmngled Cotton: Cases 92 U S 651 (1876)
108 See generally. CJ S.; Accessrons, See.: 6
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mine.”*% I would suggest. that:there is.an analogy between
tissues in . the. body.and. coal in the mine.; If this analogy is
accepted, then the damages for: conversmn of a pahent s t1s-
sues will be monetarily insignificant. : e
The discussion: up to now has' been: lrrmted to the ‘case of
“innocent trespass,” e.g., use of property in the mistaken belief
that one has a right to its-use. Where the trespass is wilful, the
trespasser will be mulcted for-the value of the’ property as
enhanced, without ‘any comipensation for his-own labor or
materials.'% The burden is on the wrongdoer to estabhsh that
his tortious conduct was not wilfil 08" 7 2

Yet another concern is the status of a'bona fide purchaser
from one who has converted biological material. If a bona fide
purchaser may have better rights than his véndor, then’ there
is some motivation for companies to- dehberately make some
payment for the blolegmal materials which they receive.
~ When the original owner of the’ property elects to sue for
damages, a bona fide purchaser from a wilful trespasser may
setoff the labor and expense which in good faith was expended
in enhancing the property. Otherwme the purchaser stands in
the:shoes of the trespasser.*®*-

In ‘some: jurisdictions; the’ doctrme of accessmn has been
codified, not necessarily in full accordance with the rules of the
common law. One such jurisdiction is California. Because Cali-
fornia is one-of the centers for research in molecular biclogy
and kindred’ dlsmplmes 1t may be helpful to dlssect 1ts personal
property-law. -~

The basic statutory rule is that “the owner of a thing owns
also all its products  and accessions.”*° Accessron may occur
under Cahforma law by umhng several thing

106-Cited in E. E Bolles Wooden-ware Co v U ed States 106 U S 432
- 433 (1883). . ‘
' 107 Pine River Loggmg Co V. Umted States 186 U.S. 279 (1902) E.E.
-Bolles Wooden-ware, Co.v. United. States, supra. But even:in thissituation,
lesser measures of damage have been. employed. Moode v. Whitney, 38 Me.:
174 (1856); Clay v. Palmer, 177 N.W. 840 (Neb. 1920)

108 Powers v. Tilley, 32 A. 714 (Me. 1894).. . .. o

109 Am, Jur. 2d, Accession and Confusion .3Sec 31 Note that the enhance-
ments made by the purchaser may be such as to pass txtle to-the latter

11°Cal Crv Code,_Sec 732 R TR

(Release #1, 8/85) | | 11-53.



. Where one has made use of materials- which.in. part belong to
" him and in_part to, another, in order to forrr_l a thmg of anew ..
) _descnptlon, w1thout havmg destroyed any of the matenals, but

nience, the thing form is common to both proprietors, in pfo-*"‘"
perhon as respects the one. of the matenals belongmgto hnn

matenals of different owners; and: nelther can: be con31dered
the principal- substance; . an :ownet. without whose.consent the
admixture was made may.requite-a separation,if the materials
can be separated withoutinconvenience:. It they cannot be thus
separated, thé ownersacquire:the:thing in common;:in propor-
tion to the quantity,-quality.and.value of their materials,-but:if
the-mmaterials of -one-were far superior: to-those: of the-others;
both in quantity and value, he may claim:the thing:on reimburs:
mg to the others the value of thelr matenals s

Callfornla ollows the general rule that an: 1ntent10nal tres-
passer cannot ‘accede. to: property.215 It ‘also has:codified the:
rule that the owner of property has:the option:of suing either:
for restitution: of his: material (or; if he is‘entitled to-it;:the
product made: from hlS matenal)- or3for damages for. the value'
of his property.11% PSS

. It may.be helpful now te put some ﬂesh the bones of our
theorehcal discussion by:examining some- -actual cases: Unfor-
tunately; none: of ‘the:cases: which follow have réached the
stage of trial and formal decmon St‘lll they glve a ﬂavor of the}
kind of: dlsputes which can:arise; &

In Hoffman La:Rochev. Golde Golde asserted a-couriter-:
claim  for:‘conversion. Golde alleged that 'he-and: his fellow
* counterclaimants:were owners of the cell lines KG-1-and KG-
1A, and had: conveyed eultures of the-cell lines; under an-uii+'
.derstandmg that they were to be used solely for cancer re-
search in collaboration with counterclalmants to,D: Robert.
Gallo of NCI. These cell lines came_mte the hands of a Hoffman;_

114 Cal Civ. Code, Secs. 1029,. 1030
y 115 Cal. Giv. Code, ., Sec. 1031,
"116 Cal. Civ. Code, Secs. 1032, 1033
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cancer cells. Learning of Royston’s project, Hagiwara suggest-
ed the use of lymph cells from his mother, who was. suffering
'from cervical cancer. On ]anuary 19, 1981, the Hagiwara cells
were fused to a stable, immortal, lymphoblastord cell line de-
veloped by Royston and known as UC 729-6. By February 24,
“UCSD scientists had conﬁrmed that the resulting hybrldomas,
‘CLNHI1 and CLNHS5, were in fact. secreting -anti-tumor an-
tibodies. In June, Haglwara ‘without permission, tock subcul-
tures of the hybridoma cell lines with him to Japan-and gave
them to the Hagiwara Institute of Health, directed by his fa-
ther, UCSD 'sent the Hagiwaras a letter agreement which they
executed on ]uly 7, 1982 which read as. follows

1 will be pleased to perrmt your use of these matenals W1th1n
your nonprofit research institution laboratory for cooperative
scientific research. However before: forwarding them toyou, T
worild like your: agreement that the materials'will be received
by you only for use in scientific research, that you will bear all
rigk resulting from your use, and that you will not pass on these
materials, their progeny.or derivatives, on to any other party or -
. use'them for commereial purposes without the express written B
- consent of The Regents-'of the University ‘of California. You ~
.understand thatno other right or license to these materials,
. their progeny or.derivatives, is: grarited.or: 1mp11ed asa result of
..-our transmission .of these materials:to you:: s EE

~-On 'November 18, 1982, counsel for the- Haglwaras asserted
rights to the human hybrldorna cell line and antibody. Appar-
ently, their legal position was that. they had tangible personal
property rights in the lymphatic tissue they had provided and
were therefore entitled to an interest. in the derivative cell
line. By April, 1983, an agreement with UCSD ‘was reached,
under which UCSD retained all patent rights and the Hagiwa-
ras received an exclusive license for Japan and Asia!?2t .

‘More. recently, a leukemia patient, John: Moore, filed a law-
su1t alleging that his-“blood.and bodily. substances™ had been
converted: when Drs. Golde and Quan withdrew them, al-
legedly in order to provide guidance for his medical treat-
ment and retamed them, supposedly in the name of. screnhﬁc;

a1 g Blotechnology Law Report 43 (March Apnl 1983)
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matenal In a licensing situation, it may well be appropnate for
.',the licensor to.ask the licensee for a-“hold harmless clause to
immunize it from an-action:for conversion.: :

Corporate .counsel :and officers should also check on the
_protection afforded by the-company’s insurance coverage. If
the claim is: smeable, and outside the scope:of the: company s
.pohcles the financial consequences:could be. quite serious.

Requests by company: scientists for biological materials must
also ‘be. monitored. ‘Requests of the kind -appearing ‘bélow
‘would help 1nsulate the company from lrablllty to umvers1ty
'researchers

Dear Dr. X We much adrmred your article on Y. We wondered !
- if we might obtain a ‘small sample of Y for our use. We will be -
- “happy to- aoknowledge your contribution in . any pubhcatron'
: discussing the use of your material. We will respect any patent -
- rights that you may lawfully assert in the material; and we trust -
. that :you will :;give ‘'us:the opportunity to take a license under -
. such patent rights. We accept this material; however,under the
. understanding that your rights to.control.our use of thismateri-"
. .-al are. hrmted to those- provrded by. the patent Iaws

_The foregomg prowsron owes 1ts 1nsp1rat10n to the ‘unsolic-
1ted idea submission agreements that are used in many indus-
tries. Note, however, that since ‘your - company wants : the
biological material in question, it may; find that it needs to offer
less one-s1ded terms. . :

“Every coin has two srdes Sometrmes your company re-
searchers will ‘be asked to provide Jbiological materials to
others. This outflow of potenhally valuable property cannot be
stemmed entirely, lest outside researchers become unwrlhng
to provide biological materials to your researchers Tt must,
however, be monitored and controlled.” o

‘Recognizing that the increased commetcial value of brologl-
cal materials was fraying many an unwritten understanding,
Patrick Kelly-and Ernest Jaworski of Monsanto’s Brologlcal

Science Group prepared a set of three agreements for use in
connection with the release of biclogical : materials. The first
was a mere letter of transmittal, for use when the supplier did
_not wish to maintain a propnetary interest. The purpose of this
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a viability problem crops up after that employee has left the - |
company. o
The notion that there may be separately transferrable tangi-
ble and intangible property rights:in biological materials. may
still create a feeling of uneasiness of some. Think, however, of
a painting. The copyright act specifically recognizes that one.
may sell the painted canvas without relinquishing: ones copy--
right in the depiction, or convey the right to copy the painted:.
image without yielding custody of the canvas itself.1%5 If 'con-
sideration is given to the tangible property rights.in-biologieal
materials before such materials are accepted, utilized: or dis-
seminated, biotechnology companies will have little. to fear.
Moreover, it should be apparent that patients cannot ask for
the moon and expect to get it; the doctrine of accession, the:
prevailing measure of damages.in innecent conversion. cases;
and: the res nullius and Pearson.v. Dodd defénses all can-be:
used: to. the advantage of a. defendant recipient.

125:17 US.C. §202.

(Release #1, 8/85) : S - 11-61



,:APPENDIX l

-U S Utlllty Patent Materlals

-App l 01 Excerpts from the Manual of Patent Exammmg
o Procedure . E .
-~ [1] MPEP § 608.01(p)
e [2] MPEP § 1823 01
C 8T U MPEP'§ 2105
App.1.02- Classification Scheme of the U S.. Patent and
© 07 Trademark Office .
1 o ‘Class 435 Chemistry:, Molecular Blology and
* " "'Microbiology (November 1987)
. [2] .. Classification Definitions for Class 435
"% " [3] Class 436.Chemistry: Analytical:and = -
. /Immunological Testing. (December 1982) . -
[4} ‘Class 514 Drug, Bio-affecting.and Body Treatmg :
" " Compositions {December 1986) g
App.1.03 Commissioner’s Notices.(Reprinted in 1014 0:G.. 45-48)-
.. 11 Microorganisms—Patentable Subject: Matter i
- [2] . Designation of International Depository
... ... Authorities. Under-the Budapest - Treaty -
[3] ‘Entry into:Force: of the:Budapest: Treaty

App 1.01 Excerpts from the Manual of Pa _nt Exammmg
Procedure

[1] MPEP § 608. 01(p)‘_,‘-'{Dep031t of Mlcroorgamsms]

Some inventions which are the subject of patent apphcahons de-
pend on the useof microorganisms which rhust be'described in the
specification:in ‘acéordance with-35 U. S.C: 112. No-problem exists *
whei the. microorganisms used-are known' and readlly available to.
the public. When the invention dépends ‘on the use of a microorga-
nism which is not so known and readily- available, -applicants must
take additional steps to comply with the requirements of § 112.

In re-Argoudelis; et al., 168 US.P.Q; 99 (CCPA 1970), accepted
a procedure for meetmg the reqmrements of 35 U S C 112 Accord-
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_,_._513bzs3 References Contents; Fazlure To Include :
Reference or: Indzcatton Bt

(@ ) A reference to a dep051ted mlcroorgamsm shall md1cate

(i} .-The name: and address of. the depos1tary mst1tut10n Wlth _
which the deposit:was:made; ;.
(i) The date of deposxt of the mxcroorgamsm Wlth that institu-
. Hon;
(i) The: accession number g1ven to the deposxt by that institution;
and
- (iv). Any add1t10nal ‘matter-of which the International Bureau-has
- -been notified pursuant to Rule 13bis.7(a)(1), provided that'the
requirement to‘indicate that: matter-was published in ‘the
. ‘Gazette in -accordance with Rule 13bis.7(c) at-least two
- ~months. before the fihng of the Internatlonal apphcatlon

- (b) Failure to.include.a reference toa depos1ted mlcroorgamsm or
fallure toinclude; in a‘reference to a deposited microorganism, an
. indication in accordance with paragraph (a), shall have no conse-
quence in any designated State whose national law does not require
such reference or such indication in a national application.

i 3bts 4 References Time of Fumwhmg Ind:catzons

If any of the mdwahons referred toin Bule 13b18 3(a) is not mclud-
ed in a reference to.a deposited microorganism in the international
apphcatlon as filed. but is furnished by.the apphcant to the Interna-
tional Bureau within sixteen months after the: priority date, the indi-
cation shall be considered by any designated ‘Office to-have been
furnished in time unless its: national law requires.the indication to be
furmshed at an earlier time.in the case of a national application:and-
the Internatl_ona}_ Bureau has_ been notified. of such requirement pur-
suant to. Rule.13bis.7(ii), provided that the International Bureau has
published such requirement in the Gazette.in-accordance with Rule
13bis.T(c) :at least two-months before ‘the filing. of the international
apphcatxon Inthe event that the applicant makesa request for early
publication under Article: 21(2)(b), however, any ‘designated Office
may consider any indication not furnished. by the time such request’
is made as not having been furnished in time, Irrespective of wheth-
er the. apphcable time limit-under the preceding sentences has been.
observed, the International Bureau shall notify the applicant and the.
de51gnated Ofﬁces of the date on which it has received any-indicatiori:
not. mcluded in the mternatlonal application as filed. The. Interna-.
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national law applicable for any designated-Office as soon as, under
that law, the international publication has- the effects of the compul:
sory. national publication of .an. unexamined- national: apphcatlon

13bis.7 National Reqmrements Notification and -
' Publtcatwn - :

(a) Any natlonal Office may- nohfy the Internatlonal Bureau of any
reqmrement of the natronal law a

(1) That any’ matter spec1ﬁed in the nonﬁcatlon, in addxtlon to
- those referred to:in:Rule 13bis. 3(a)(i); (ii) and ({ii), is required
~tobeincluded in a reference:to a deposrted mlcroorgamsm in
.a-national application; - - = -

(ii) . That one or-mere of the. 1nd1cat10ns referred toin Rule 13bis.

. -3(a) are required to be included-in:a-national application as

« filed or are:required to.be furnished at:a:time specified'in the

_-notification which: is- earher than srxteen months after the
.pnonty date o B I SR P

(b) Each natronal Ofﬁce shall nohfy the Internat10na1 Bureau a
first-time before entry into force of this Rule and’ then each time a
change occurs of the depositary institutions with which the national
law permits deposits of microorganisms to. be made for the purposes
of patent procedure before that Office or, if the national law does not
provide for or permit such-deposits; of that fact. =

(c) The International Bureau shall promptly publishiin the’ Gazette
requirements notified to it under paragraph (a) and mformat:on noti-
fied to it under paragraph (b)... =

(PCT Rule 13bis. became effectwe 0n: January 1 1981 )

(51 MPEP § 2105 (Patentable Subjest
Matter—Microorganisms}{R-3} -

. The decision.of the Supreme.Court.in. Diamond v. Chakmbarty,

206 U. S.P.Q. 193 (1980) held that.microorganisms produced by gen-
etic engineering- are: not.excluded from patent protection by 35
U.S.C. § 101, Itis clear from the Supreme Court.decision and opinion.
that the question of whether or not an invention embraces living
matter is irrelevant to the jssue of patentabrhty The test set down
by the Court for patentable subject matter in this area lS whether the
* living matter is the. result of human intervention. . ey
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~ iwork, but his. own accordmgly it is patentable sub_]ect matter
"_under§101” R T T S

A teview of the Court statements above as well as the whole
Chakrabarty opm:on reveals
(1) That the Court d1d not lumt its decnsron to genetlcally engl-
.. neered-living-organisms, ~
(2) ~The Court enunciated a very broad interpretat:on of “manu-
AH -facture and * composxtmn -of’ matter" m Sectaon 101 (Note

'+ esp. quotes 1, 2;'and 3 above), " - :

(3) The Court set forth several tests for welghmg whether patent-
able subject matter under Section 101 is present stating (in
Quote 7 above) that: “The relevant distinetion was not be-

- tween-living ‘and-inanimate things but between products ‘of
nature, whether living or not; and human-made inventions.”

The tests.set forth.by. the court are. (note especxally the 1tahclzed
portions): R e T e I

{1). The laws. of nature, physieal phenomena: and abstract ideas
. arenot patentable subject matter :
@A nonnaturally oceurring: manufacture or: compos:tlon of mat-
""" ter—a product of human mgenmty—havmg a: distinctive
... .name, character, [and ] use,” is patentable: subject matter
T 3) Anew mmeral dlscovered in-the earth: or a new plant found
- _in the wild is. not-. patentable subject: matter. Likewise, Ein-
"'stein could not patent his celebrated E=mc?; nor could New-
ton have, patented the law: of gravity.: Such discoveries are’
“mamfestatlons of . nature, free to: all men: and reserved;
e _exclusrvely to none.” g ‘ :
"(4) However, the productxon of artmles for use from raw. , materi-
' alsprepared by giving to: these materials-new forms, qualities,
properties or combinations whether. by hand, labor or ma-
chmery (emphasxs added)isa manufacture under Sechon 101 ‘

In analyzmg the hlstory of the Piant Patent Act of. 1930 the Court
stated: “In enacting the Plant Patent Act, Congress addressed both:
of these concerns. [the belief that plants,. eve_n_thoseartiﬁoia]ly bred,; -
were products of nature for purposes of the patent law-. ... were
thought not amendable to the written description]. It explained at:
length its belief that the work of the plant breeder ‘in-aid of nature’-
was patentable invention. S. Rep. No. 315, 71st. Cong;-2d.Sess. 6-8:.
(1930), H.R. Rep. No. 1129 Tlst.Cong..2d Sess. 7-9.(1930).”
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14 .

15
16
17

18
19 .
20 .
- 21
22

23
24
25
26
27

28 ..
29.

30

31
32,
33
34

35

36 .

37
38

39
40

41

42,

4:3,,,“
45
o

"a

. Involving glucose or galactose.

. Involving transferase '

. . Involving transaminase. ... ..

. . Involving creatine phosphokmase-

Involvmg hydrolase

Involvmg esterase.

. Involving cholinesterase
. Involving phosphatase

Involvmg amylase

. Involving proteinase

. . Involving peptidase .. .

. Involvmg omdoreductase .

. . Involving dehydrogenase
Involving catalase

.. Involving peroxidase it o

. -Involvmg viable. nucroorgamsm . :
. Methods of sampling, or mnoculatmg or. spreadmg a sarn-

- ple;, methods of physically molahng ah intact: rmcroorga-‘ :
nism ... - . oy . -

. Testing for . stenhty conchtmn PR

Testmg for antimicrobial activity of a material
. Using multifield medla . .

Determmmg presence or kmd of rmcroorgamsm, use of se-:
lective media T

. Using radioactive matenal

. Streptococeus; Staphylococcus

. Nitrate to nitrite reducing. bactena

. Enteriobacteria -, T

R Quantltahve deterrmnatxon v eeeas o e

... . Using multifield media -

MICROORGANISM, TISSUE CELL CULTUBE OR ENZYME:
USING PROCESS TO SYNTHESIZE A. DESIRED CHEMI
CAL.COMPOUND OR COMPOSITION.. . :
. Process mvolvmg mlcroorgamsm _f .dxfferent genera in the

saine process,. sxmultaneously .
Preparmg compound having .a.. 1-th1a-4- -bacyclo (3 2. 0)._
. -heptane ring system, e.g., pemc:ihn, ete..
.. By desacylation of the substituent in 6-posihon
By acylahon of the substltuent in 6~posmon
In presence. of. phenyl acetxc acid or phenyl acetamide or

_ ‘their denvatxves .

Prepanng compound havmg a 1-thna-5-aza-b1cyclo {4.2.0) oc-
-tane ring system eg., cephalosporm, ete. . .

' (Release #3, 10/88) - - Appl®



through, only acyclic carbon atoms to a:nonsaccharide
heterocychc ring, e.g., blepmycin; phleomycin, ete.
8 ... Oxygen atom of the saccharide radical is directly bonded
o to a condensed ring system. having three.or more car-
boxyclic. rings, e.g., dauomycin, adriamycin, etc.

79 .'_'“Oxygen atom of the saccharide radical is bonded to a cy-
o clohexyl radical, e.g., kasugamycm, ete;
80 _7 .. Cyclohexyl radical is, substituted by two or more nitro-

gen atoms eg., destomycm ‘neamin, ete..
MICROOBGANISM TISSUE CELL CULTURE. OR ENZYME
~ USING PROCESS TO SYNTHESIZE A DESIRED CHEMICAL
COMPOUND OR.COMPOSITION
Preparmg compound containing sacchande radlcal
Prepa.rmg O-glycoside,..g., glucosides; ete. . . -
Oxygen atom of the saccharide radical is: bonded toa cyclo-
hexyl radical, e.g., kasugamyecin, ete. Lo :
. Cyclohexyl radical is substituted by two or: more n1trogen
.. atoms, eg., destomycin, neamin, etc.. :
8t ..... Cyclohexyl radical is attached dlrectly to-a- mtrogen'-
o - atom of two or more. N~C(—-N)‘N radlca]s e.g., strep-
tomyc:n etc.
8 ...... Having two saccharide rad1cals bonded through only
+ 0xygen. to adjacent ring carbons of the cyclohexyl
' radlcal e.g., ambutyrosin, ribostamyein, ete.

83 ...... Containing .three or more, saccharide: radicals, eg.,
liquidomycin, neomyein, 11v1domyc1n, etc. :

84 . Preparing mtrogen—contaunng saccharide - -

85 ... N-glycoside . . : '

86 . ... Cobalamin, e, v1tam1n B12 LLD factor

87 . ... Nucleoside R e

88 ..... Havmg a fused. nng contammg a sm—membered ring:

... having two N-atoms in the same _rmg, e g punne nu-
N cleosxdes, ete.. . : :

89, ... Nucleotlde : e

90 ..... Dmucleohde, eg, NAD etc e

91 ..... Polynucleotuie eg, nnclelc acid. ohgonbonucleotldes .
e ete. ‘

92 ... ,' . Havmg a fused nng contammg a sm—membered ring

. having.two N-atoms in-the same nng, eg., purme
A based mononucleotldes ete.. '
93 . . Mashing or wort making . .. .
94 .. Produced by the action of an 1somerase eg, fructose by the .
- action of .;cylpse__l_sgme:a?ss oon, glucose; etc. :
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123 Oxygen as only ring hetero.atom .

124 . Containing a, hetero ring. of at. least so{ren r1ng members,
. 8, zearalenone maorocychc lactones ete, R

125 Contammg su:-membered hetero.ring, eg., ﬂuorescem

T ete. © .

126 Contalmng ﬁve-membered hetero nng, e g gnseoﬁ.llwn

etc. .
127 . Prepanng compound contammg at least three carbocychc
rings -

128 . Preparing mtrogen-contammg organic, compound

129 .. Amide, e.g., chloramphenicol, ete. .. ..

130 . Preparing sulfur-containing organic. compound A :

131 . Preparing organic compound contammg a.-metal or atom
.. - . -other than H, N, C, O, or halogen

132 .'Preparmg oxygen-contmnmg organic. compound

133 . . Containing quinone nucleus, {.e., quinoid structure

134 .. Fat; fatty oil; ester-type wax;. h1gher fatty: acid, i.e., having
o at least seven carbon atoms in an unbroken .chain bound

to a carboxyl group; oxldxzed oxl or. fat

“135 .. Carboxyho acid ester . .~ ; -

136 .. Containing a carboxyl group i s

137 . .. Sugar acid having five or more car ,n,atoms, te, aldomc,

... keto-aldonic, or saccharic acid .
138 ... . Alphaketogulonic acid, i.e., 2—ketogulomc ac1d :
139 ... Lactlc acid , R
140 .. . Acetic acid
141 . .. Propionic or butyric acid
142 ... Polycarboxylic:acid. - . .- oy
143 . Having keto group,.e.g.,. alpha ketoglutanc acxd etc

MICROORGANISM TISSUE CELL CULTURE OR. ENZYME
-USING, PROCESS TQ: SYNTHESIZE A DESIBED CHEMICAL
COMPOUND OR- COMPOSITION CEhpT
Preparmg oxygen-containing orgamc compound -

- Containing -a. carboxyl. group TR
Polycarboxyhc acid: , :
144 . Tricarboxylic- amd,,,eg, c1tnc ac:d etc

145 . ... Dicarboxylic acid havmg four or. less oarbon atoms e g s

e fumaric, maleic, etc. - P =

146 . Hydroxy carboxylic acid

147 Contammg carbonyl. group...

1"'48' . Ketone -

149 . . Cyclopentanone or cyolopentadmne contamlng Com-
.-pound s e
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180 . Carrier is synthet:c polymer e

"~ 181 . Attached to the carrier via a bridging, agent

182 - .. Enzyme or microbial cell is entrapped w1th1n the carrier,

" e.g, gel, hollow fibre =

183 ENZYME, E.G., LIGASES (6. ), ETC PROENZYME COM-
POSITIONS THEREOF; PROCESS FOR PREPARING ACTI-
" “VATING, INHIBITIN G SEPARATIN G OR PURIF YING
ENZYMES -

184 . Enzyme inactivation by chemlcal treatment

185 . Malt

186 . Pancreatin -

187 . Preparing granular- or free-ﬂowmg enzyme compos:tlon .

188 . Stabilizing an enzyme by forming a mixture, an adduct or- a

composition or-formation .of an adduct or enzyme conju-
gate e
189 . Oxidoreductase (1. ), e.g., 1uc1ferase o
180 . . Acting on CHOH group as donor € g glucose ox1dase, lac-
tate dehydrogenase (1.1)
191 .. Actingon mtrogen~contammg compound as donor 1.2, 1 5 '
17y

192 .. Acting on hydrogen peroxxde as acceptor (1 11)

193 . ,Transferase other than. nbonuclease 2.). - :

194 . . Transferring phosphorus contalrung group, eg, kmeases
C o ete (207) .

195 ..f_"nydrolase (3. ) S

196~ Actmg on ester bond (3 n

197 Carboxyhc ester hydrolase (3 1 1) ;o S
198 . Triglyceride sphttmg, €. lipase, ete.. (3 1 1 3)
1‘99' Rlbonuclease 3.1.4)" . :
200 Actmg on glycosyl compound 3. 2) :
201 . Acting on alpha-1, 4-glucos1d_1_c_bond e g, hyaluromdase,
o invertase, amylase, etc. (some 3 2.
202" ... . Alpha-amylase, microbial : source ... '
203 ..... Fungal source L
204 . Alpha-amylase, plant source (3.2.1. 1)
205 . Glucoamylase (3.2.1.3) .
206 Actmg on beta-1, 4 link between- N acetylmuramlc a01d
S " and. 2-acetylam1no 2-deoxy-D-glucose, eg, Iysozyme,
etc.
207 . Acting on beta—galatose-glycomde bond eg, beta-
“" “galactosidase, ete. .
e, Ebond eg, alpha-

208 . Acting on alpha-galal!:oé:e-.glyco___
galactomdase, etc. L
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240:1 ANIMAL OR PLANT CELL, E G, CELL LINES, TISSUES;
CULTIVATION OR . MAINTENANCE THEBEOF MEDIA
THEREFORE: .. . ..

240:2 . Ammal cel]s per se, ¢ ulture techmques and medla

240.21 . . Techniques of: establishmg a: pnmary culture:

240.22 . . Culture of encapsulated cells:

240.23:. . Culture of cells:on: solid supp

eg., anchorage depen-

dent cells:
240.24- . Suppert is: suspendable parhcle
2‘?40'.'241 . Culture of cells on membrane. -
240:242 . . Hollow fibre membrane: . ‘ ' ' o
240.243: . Sohd support treated O coated to enhance atl:achment,:;
orgrowth . il

240.25 -, . Culture in. suspensxorr

940.26.. Fused or: hybnd cells. .. .

240.27. . ... -Abor.lg fragments. producmg cells

240.3.. . Culture medium; perse. . .-

240.31 . .- Defined: medmm SR ' e '
240.4 . Plant cells, per: se;; culture techmques and medm
240.45 . . Culture: techruques e.g., meristem: eulture, ete
240.46 Culmremsuspensxon B PP

24047 . . ... Protoplasts: ..

240.48 . Callus culture.

24049 . Regenerahon (includes- nonﬂowermg ornamentals)

2405 . . ... .. Agronomic. crops; €.g.; tobacco;. grains; ete.- e
. 24051 ., '. 7 Fruit and vegetable crops, e.g;,- tomato, ete.

240.54 . . Culture medium, per se; or.regeneration. medium, per se:
242 SPORE FORMING. OR ISOLATING. PROCESS. - -
243.. MICROORGANISM PERSE, E.G., PROTOZOA, E’I‘C COM—:.—;
POSITIONS THEREOF; PRQCESS OF PRG)PAGA'I‘ING "
MAINTAINING. OR. PRESERVING MICROORGANISMS:
OR: COMPOSITIONS THEREOQF; PROCESS OF :PREPAR: -
ING OR ISOLATING A. COMPOSITION. CONTAINING A
' MICROORGANISM; CULTURE MEDIA THEREFOR
244 . Chemical stimulation of .growth. or. activity by addition. of
chemical compound which i not an' essential growth. fac-:
tor; stimulation of growth by removal “a.chiemical: com-
pound i S

245 . . Adaptation.or attenuatxon of cells

246 . Foam culture... :

247 . Utlizing media contammg lower alkanol ie, havmg ‘one to :
six carbon atoms : bt
248 . Utilizing media contammg hydrocarbon
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284 ‘TISSUE, ANIMAL OR PLANT CELL OR VIBUS CULTURE
. APPARATUS .. - . - '
285 WIth means providing thm layers
286 . With means prowdmg suspensions. |
287 APPARA’I‘US R
988 . For use of free or immobilized enzyme o
289 . Including condition or time:responsive: control o
290 . . Temperature responsive control QErETEL
291 Includmg ‘measuring ‘or testmg w1th condltlon sensmg or
o ‘neasuring means - ST
292 . Innoculator streaker or sampler S
293 ... Multifield or continuous :
294 . . Sampler or inncculator is part of contamer
295 . .. Sampler or innoculator is swab
206 . Tube or:bottle - S
297 . Petri dish -
298 .. Including cover seal T
209 . -Contammg or:adapted ‘to contain sohd medla X
300 ... -Multiple field or. compartment ‘
301 ... Horizontal, planar field '
302 . Maltmg or;mashing apparatus
303 .. Rotarydrum
304 .. . Cascade or vertically spaced stages .. -
305 . . With agitator or mash turner

306 ... With horizontal axis-of rotation
307 . .. With vertical axis:of rotation .
- 308 . ... Rakes

309 .. With multilevel gas introduction means: - .- ; -
310 . With ‘means :providing thin layer or with. multllevel trays
311 . With sterilizer or filtration means SR S
312 . Rotatably mounted

313 . With gas introduction means
314 .. With-draft tube

315 .. With agitator

316 Wlth agitator or heat exchanger
317.1 MISCELLANEOUS

CROSS-REFEBENCE ART COLLECTIGNS

800 ELIMINATION OR BEDUCTION OF CONTAMINATION:
BY UNDESIRED FERMENTS E G ASEPTIC CULTIVA--
TION .
801 ANEROBIC CULTIVATION
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840

. Brevibacterium

841 . . Chainia e
842 .. Clostridium '
843 .. Corynebacterium PR TS
844 . Corynebacterium diphtherjae -
843 . Corynebacterium pomsettlae
846 ... Corynebacterium pyogenes..
847 .. Erw:ma
848 . . Escherichia
849 . .. Escherichia coli
850 . . Flavobacterium e e e
851 .. Haemophilus .. ... .. . ..o
852 .. Klebsiella .
- 853 .. Lactobacillus .
854 . Lactobacillus ac1doph11us
855 . Lactobacillus brevis., . .. - ..
856 . Lactobacillus casei ... ... . . . o ol
857 ... Lactobacillus plantarum. . . .. - oot
858 . . Methylomonas
859 . . Micrococcus
860 . Microcoecus flavus.
861 . Micrococeus glutarmcus N
862 . .. Microcoecus lysodelktlcus
863 ... Mycobacterium R
864 . Mycobacterium avium
865 . Mycobacterium fortuitum
866 . Mycobacterium smegmatis
- 867 .. Mlcromomaspora
868 . Micromonospora chalcea
869 ... Micromonospora purpurea
870 . . Mycoplasma
871 .. Neisseria
872 . . Nocardia
873 .. Proteus
874 . . Pseudomonas
875 ... Pseudomonas aeruginosa
876 . Pseudomonas fluorescens
877 ... Pseudomonas putida
878 .. Bhlzoblum ‘ B T
879 .. Salmonella: , - .. oo .o oo s
880 .. Serratia =
881 . Serratia marcescens
882 . . Staphylococcus.
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997

923 ... .:Candida.lipolytica ... .
924 . . .‘Candida’ troplcahs
1925 . ._-._;Cephalosponum L S
g26. . ., - Cephalosponum acremorium
. . Cephalosporium ‘caerulens
928 .. .r‘.Ce,phalospo'r"ium~:-crdt0cinigeriium
929 . . Fusarinm
‘930 .. .:Hansenula
- 931 .. . Mucor
932 . . Paecilomyces
933 .. Penicillium -
- 934 .. . Penicillium brevi
- 935 . ... Penicillium chrysogenum
‘936 . . . Penicillium notatium
937 ..... Penicillium: patulum
938 . .\‘E'Plchxa
939 . .. ‘Rhizopus
940 . :*'Sacchammyces
941 . ‘Saccharomyces. carlsbergensis
042 .. “‘S8accharomyces cerevisiae
643 Saccharomyces ‘lacks
944 Torulopms '
915 . Trichoderma
046 . :U:sin'g algae
947 . ‘Using protozoa
‘948 . {Using wviruses:or:cell‘lines
2] ‘Classification ‘Definitions for:Class 435*
1. -Statement:of ‘Class Subject ‘Matter

'This class providesfor the following subject matter when not
. provided for elsewhere:

A. Aprocess.of usinga: rmcroorgamsm or enzyme to syrithe-
size 'a-chemical ‘product.

‘B. A process: of treating a material ‘witha microorganism
or enzyme to separate, liberate,-or purify a ‘preexisting’
substance,

C. Anin vitro process of measuring and testing in which:

(1) ‘A microorganism or enzyme:is-used to-determine

*.U.S. Patent-& Trademark Office, Documentation ‘Organizations, July 1979.
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. ism,an enzyme.and the apparatus therefor and the com-
position  classes ,-prowdmg for the, products of a

(3)-. An enzyme is identified by.its catalytlc activity.

4@ "“The presence of mlcroorgamsms is detected.

o :(5 Alive mlcroorgamsm is used inan antlgen antibody

Mo

*

7?F#oﬁ”

test as. an antlgen

. A process of propagating a « mlcroorgamsm

. A process in which the genetic structure of a microor-
ganism_ or extrachmmosomal genetlc structure is al-.
“tered.

A process of organ or tlssue mamtenance
A process of mashing or maltlng

. Apparatus claimed or solely disclosed as for A-G.

'Mlcroorganlsms per se or. the: subcellular parts thereof.

_Enzymes,. 1mmeb1l1zed enzymes or enzyme containing -
,_‘cemposmons not. othervwse _provided for and the pro-

S cases For purifying enzymes or “forming immobilized

enzymes.

Compositions claimed. or. solely drsclosed as for the
_’,propagatwn of nncroorgamsms or. for ‘measuring and

: '_-testmg processes in C above

II Classxﬁcatlon Lmes W1th Other Classes

Lmes W1th classes provxdmg for the use of a mrcroorgan-

'i"'"_:mlcroorgamsm or enzyme.

Class 8, Bleachmg and Dyelng, Flurd Treatment and
’ Chemlcal Medlﬁcatlon of Textiles: and Flbers, provides
for processes.of (a) dyemg employmg asmicroorganism or

enzyme (b) treating -hides or skins by use of a microor-

__ganism or enzyme with subsequent tanning of the hides

_orskins or- subsequent 0 ;ratlons that are preliminary
I _and pecuhar to tannmg of hldes or skms or peculiar to

o Class 435.prov1des fc_)r a process of usmg an enzyme or
" .. microorganism to treat a’ hide or skrn partlcularly depi-

lating or bating as well as treating feathers or animal

tissue - w1th a rmcroorgamsm or- enzyme -not otherwise
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Class 48, Gas, Heahng and Illuminating, for fuel gas
* compositions whén the processes of makmg such compo-
sitions involve a microorganism; processes of producing -
. fuel gas compositions that include a microorganism; arti-
cles, _compositions, or ‘apparatus, for. uses in such pro-
_cesses; or  processes. of .making - such articles or

- compositions for such uses.

Class 435 prov1des for the product:on or’ purlﬁcatmn of
.a gas by the use of microorganisms or enzymes if such
.. Pprocess is not: ancillary to the production of fertilizer or
o a CIass 210. liquid- purification by living .organisms or
‘ dlrec_ted to the production of afuel gas by living organ-
isms.

. Class 62, Refrigeration, for: processes or apparatus for

' preserving an organ, microorganism, or enzyme by the:
removal of heat and the cooled or frozen product result-
- . ing. The process may involve the use of a.composition to
. eliminate or minimize: cooling: or freezmg damage, e.g.,
sperm preservahon ete. R :

: .Class 435 prov1des for methods:and apparatus of main-
~-taining the- wab111ty of an: animal’organ tissue including

- -blood and-sperm or cell as well as the process and ap-

v paratus for the treatment of propagatron of ammal cells-
Tor tlssue S , AR

' .Class 71 Chemlstry, Fertrhzers prov1des for processes.
of producing a coniposition or article having utility as a
fertilizer; plant stunulatmg or. eradicating by use of a

* microorganism or enzyme as well as the ‘composition

contammg ar mlcroorgamsm or’ enzyme and the ap-
""_paratus used to carry out the process o

Class 435 provrdes for the productxon of mmroorgamsms
having utility for fertilizer prodiiction’and mieroorgan-
ism contammg starter composmons useful in a Class 71
' process S ‘

~ Class 75 Metallurgy, prowdes for processes and compo-
© sitions contmnmg a rmcroorgamsm or enzyme for usein
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~ diseases. of. the:bodies of men and animals which ap-
. paratus is; provxded with means for connection to the

- ..ihvmg body

:..Class a5 provxdes for the mamtenance of blood or
_-_sperm. and viable tissue and virus cultures and the media
- for such processes. - : ool

Class 1'31' Tobaéc‘o, 'for tobacco'-confeining articles, or
_._compositions, or articles or compositions when tobacco
is used in the, making thereof, when the. processes of

:-':_3mak1ng such art1cles or compositions involve the use of

. a.microorganism or enzyme; processes-of. making such

articles or compositions, or treating tobaeco; that include
the use of a microorganism or enzyme; or articles, com- -
positions, or apparatus, for uses in such processes, or

. -processes.of. makingthe latter-articles:or: composmons
- .. for uses'in. the above noted processes

o _‘.Class 435 prov:des for processes of growing a microor-

o . Sanism or using an enzyme the medla for which may

- .comprise plant material.

Class 162, Paper Makmg and Flber leeratlon, provides

... for processes and apparatus which includes use of a mi-
. .. croorganism or. enzyme. when combined with a step
_pecuhar to Class 162 as well as the use of a microorgan-

.- ism.or, enzyme as.a:component of a:paperor fiber pulp.

L6

. Class.435. provxdes for fiber paper: pulpmg and textile
treatment bya mlcroorgamsm or enzyme:per se. For an
exhaustive listing of fiber treatment classes, see the
- notes umned:ately followmg the class defimhon of Class

Class 166, Wells, prOVides.‘f;'or processes and apparatus -
. for treating oil or an-oil bearing thineral thh a microor-

o . ganism :or. enzyme whlle in: the: ground

,Class 2.4 Chemxstry, Electncal and Wave Energy, pro-

. vides for processes.and apparatus involving electrical or

' wave energy, Class 204 provides for processes of measur-
.- ing and testing in-which'the activity:of .a:microorganism

App1-2T-



_enzyme are.controlling for classification over other pro-

o cesses ‘of making chem1cal compounds

. ‘ Class 435 prowdes for a process of synthems or liberation,
) separatlon or punflcatlon ofa compound utilizing a mi-
- croorgamsm or enzyme per se.,

Class 435 provides for an énzyme pei’se'énd the process
of recovering the enzyme from a natural source or im-

. _'moblhzmg or msolubﬂlzmg an enzyme

Class 435 prowdes for'a process utlhzmg a rmcroorgan—
ism or enzyme combmed w1th a physwal separahon or
punﬁcahon _

Class’ 435 wﬂl provxde for prehmmary chemical treat-
ment to-prodiice a startmg material which is subjected
to the action of'a microorganismy or enzyme or a chemi-

* “ieal reaction’ snnultaneously ‘with' or subsequent to the
- actionr of 4" microorganism: or enzyme whlch perfects or

: '--'unproves the actlon of the mlcroorgamsm or enzyme.

R CIass 424 lrug, on-Affectmg and Body Treatmg Com-
* positions; for a process of treating’the living body with

.+ amicroorganism'or enzyme and-the composxtlons there-

;.. for which'may contain a:live microorganism;co-enzyme,

. .0r. enzyme. Class -424 provides: for antigen-antibody
- diagnostic tests.of a live:microorganism is not involved

| -.in-the process as well as for antigen antibody composi-
... + tions. Class 424 provides for the products of microorgan-

ism and enzymes which are drug or.bio-affecting
compositions under section I A and C. of the Class 424
- definition and methods of purification of such products.
See- especially . subclass ‘3. for 4 coriposition useful for
_animal tissue histology;. suhc_lasses 854 .for an antibody
.. -or interferon composition; subclasses 88 + for an antigen
.- composition; subclasses 86:and 87 for.a method of induc-
. ing immunity using virus Or; bactena, subclass 93 for a
composition :including . whole live. microorganism or
virus; and subclass 94 for a eomposmon contammg an

.. eNZYME.OT CO-eNZYME. i .

| ""'-,59.1.?55=a435i»_me;i_es~=-f9:.r a process of propagating a mi-



. elaboration of the line regardmg the. placement of yeast

patents, see (1) Note in subclass 255 of this class.

. Class 429, Chemistry, Electrical Current Producing Ap-

paratus, Product and Process, prov:des for a current pro-

' ducmg devxce havmg a. microorganism as an integral

part and the process. of operating: the dewce and a pro-

cess involving the devxce

Class 435 provides for proceésses of broduo:ing microor-

... ganisms in bulk ie, propaganon of mlcroorgamsms

= .CIass 435 Chenustry MolecuIar B1ology and Microbiolo-

gy, provides for a photo imaging, process.in which an
enzyme whose activity is altered upon exposure to hght

.-Is used and the material therefor
Lmes Wlth Bﬁlated .Cl'a,sse_s= S

" Class 8, Bl'e.eél{ing"end Dyelng, Fhud Tfeatment and

Chemical Modification of Textiles and Fibers, provides
for compositions for dyeing materials of any kind which

may contam a: mlcroorgamsm or. enzyme ~_

7 Class 15 Brushmg, Scrubblng and Ceneral Cleaning,

provides for dust cloths, mops, or other cleaning devices

:whlch mclude detergents Whlch may contain enzymes.

' 'Class 23 Chemlstry, Analytlcal and Physmal Processes,

. .PTOVldeS for testmg composmons

{a) which co'n'tain an enzyme if the enzyme partici-
. pates in a chemical reaction in a noncatalytic man-

e (b) ‘thh ave of use m an antlgen~ant1b0dy test and do

not involve a mlcroorgamsm or enzyme and are not .
- ,'_,dlagnosnc ' AR

_ Note The burden o{-' showmg an enzyme is fune-
:tlomng noncatalyhcally is on. Class 23, i.e., the pre-
'su mpt1on as between Cluss 435 and Class 23,is that

- App:1-31.



..Class 435 provides. for apparatus: clauned or solely dis-
-closed as used for propagating.a microorganism or for
- use of an enzyme

S Class 137 FIUId Handlmg, is the resuﬂual place for pro-
.cesses, Systems, combinations;-and subcombinations for

fluid material handhng Part IT-of the headnotes of Class

137 provide a gmde to’ the automatlc control prowded

- for therem

o ‘or enzyme

CIass 435 w1ll prowde for condltlon responswe control of
a process with a step of microbial growth or enzymology
- and For condition’ responsive “control “apparatus when
“claimed'or solely d1sclosed a volvmg a mlcroorgamsm

Class 159 Concentratmg Evaporators, prov1des for the
concentration of solids held in sohition or suspension by

- -'evaporatlon of hquld and ‘the recovery‘of_ a concentrate.

S ._-rmcroorgamsm or. enzyme

or a dry solid which_ mcludes the “tréatment of a feed
 strediirto or the’ treatmentof a product ofa mlcroorgan-
___‘1sm or enzyme - '

N :‘Class 435is supenor to Class 159 and will pr0v1de for the
“concetitration of a solid by the evaporation of liguid
when combined with | process or apparatus invelving a -

,-rmcroorgamsm or enZYMme. | iy £ -

' 'Class 241 Sohd Materlal Commmuhon or Disintegra-
tion, provides for processes and apparatus for the com-
minution or disintegration of solids which includes:the
comminution of the feed material to or the product ofa

Class 435 prowdes for the combmatlon of commmutlon
“or. disintegration witha- process O apparatus for mi-
.:'croorgamsm use or:enzymology. s

g -_Class.=250; Radiant Energy, provides for all: methods and
apparatus for using, generating, controlling, or' detecting
radiant energy including radioactivity net elsewhere

-provided for. Class 250 provides a.comprehensive guide
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Slass . .

73

750"
9 -
106"

128

131
134
137

156
159-
162

1.66-;3_, e ~’:""'f .. :

201
203

204 1 -

206
208
210

127 o o

Section-

II'A, B

B

A, B

iI'B:
A

LA, B:

II A

A

TIB:

LA
II'B:
IFA
IL A
A

LA

B

ITA -

Subclass

1; 284

20, 963, 264, -

265, 270; . ...

263: 970
4; 289
1,262 ..
254; 957, ..
287 -
167

287
262, 266 . .
1, 2;.262,. . -
283 L
174
167, 243;.

265,270; .

287 .
413,962,

9287, 289; 291

287
68; 174:

72, 262, 275,

92,4283, .
287 |

9264; 270
4; 266; 289’
201 o
174
262

Cam
281,289, 291
262,266
4,262, 981,
“ogg 98T

. .287, 294, 298

4,969, 981
167,174, 262,
 Appl-35



_ Deﬂvatwe-——For purposes of this class denvatwes included
B w1th the productmn ofa named compound are. only the inor-
_ ganic anior or inorganic cation. salts thereof e g metal am-
moniuin, - halogen carbonate, etc.

_ Diastace———‘For -pur.poses-of this class.classiﬁed as_'.an kamylase.

Fermentatzon—The use ‘of a’ nucroorgamsm or enzyme to

an'y a molecular transformatlon

: Hetero—Contalmng only 0 N S Se or Te in addxt:on to

carbon in a ring,

-+ Media—Material -which supports. or ‘sustains growth' of mi-
-+ croorganisms: whichimaterial may contain' substances which
-..will :not support or may:.inhibit: the :growth: of :selected ‘mi-

o tides:

.CTOOTgZanisms,

Microorganism—For”purposes of this class, bacteria, ac-
tmomycetales, cyanobactena (umcellular algae), fungi, proto-

Nucfezc Aczd—A polynucleohde or more than two nucleo-

| Test Medta———Dzstlngmshed from (propagat:on) medxa by the

presence of an indicator, e.g., chromophore, etc.

':‘Clasmﬁcatxon Guldehnes for Tlus Class

Apparatus—This class takes only apparatus clalmed or solely
disclosed as for fermentation or enzymology, organ, and tissue

.maintenance or genetic engineering not otherwise provided

n for. Apparatus by name only.which is c]aJmed as:a.collection

" . of compounds or composi

ns.in a. kit without structure is

| classified on the basxs of the_composmons mto the subclasses :
g area T

. Compositions—'ln general, this class willnot: provide for.com-

L .or.a testior, culture media.-

positions other than an unmobxhzed or: msolub:hzed enzyme

: ‘ iCompounds—In general thls class does not prowde for com-
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...::(4). Nete. Processes of continuously perfusing:a functioning ex-

cised: cell, tissue, or organ with: a fluid; e:g.,-blood, blood
components, or blood substitutes to extract and subse-
quently isolate desired constltuents from saud perfusmg
fluid are 1ncluded herein; ©

"""-"'-"S"ié"‘a'%'cii-‘Th’:‘s"Claéis‘,”SuBélaé&;- D e gl e
235, for virus culture and treatment. .
240, for tissue or animal cell culture processes.

283, for organ perfusion apparatus .

Search €lass:

8, - Artifical Body Members, subciass lfora an 1mplantable !avmg
gland encaséd in-a’ potous’ membrane o :

.- 34;" Drying aﬁdjjcés 'éi" -Vaﬁcri'caﬁ_iaét5 ith Solids; for methods

62 Refngeratlo 017: methods of -alntammg the v:ablhty of
hvmg tissue.and. cells under refngeratlon or.in-the frozen
state P T e e .

o "Mamtammg Blood or Sperm ina Physmlogacally Actwe State or
Compusitions Thereof or Therefor or Methiods of In Vitro Blood
Cell Separation or Treatment:

" Processes or compositions' under .the class: definition for: the:

.....maintenance of blood or sperm ina phys:ologlcaily active: state

or, for the,in vitro, .Separation or. treatment: of. blood cells..

(1) Note. This subclass 1ncludes methods for preservmg the
. vrabll:ty of sperm: by chermcal MEans: -

Appl39



- Forming Such-Compositions or Test Strip:

- means, i.e., mere observation by. an-operator is not suffi- -
' cient fo- constrtute measurement for purposes-of - th1s sub
“elass,

" Segrch "Z'I'?zis:Cfass, Subclass o

_289 and 290, for condltlon ‘or tlme ‘Tesponmsive. control ap-
paratus IR :

| --sea-fc'hfcz&ss'.-' '_

364, Electrical Computers and Data Processing Systems, sub-
class 496 for data processing systems or-calculating -com--
puter -designed for use in chemistry, chemical .
engineering or-other-areas of engineering or for the solu-
‘Hon of ‘problems-in these areas.

Measuring or Testing Process Invdlving Enzymes or Microor-
ganisms; Composition or Test Strip Therefore, Processes of

Processes under the class definitionin which’ there is a direct.or
indirect qualitative or quantitative measurement or test of a
material which contains an enzyme or micreorganism -or pro-
cesses in which a material containing an enzyme ormicroorgan-
ism is used to perform a qualitative or quantitative
measurement-or test andicompositions ‘therefor and ‘the pro-
cesses of making such compositions.

(1) Note. “Involving” in this and the indented subclasses in-
cludes (a) the use of a known microorganism or enzyme to
detect or 1dent1fy a chemical compound or composition, (b)
thé iise of a chemical compound or composition to detect
of identify a nncroorgamsm ‘or enzyme, (¢} a'composition

: - containing a microorganism or enzyre for use asin (a), and
- (d)a composition: distinguished by ‘the" presence of an in-
- :..dicator for-use as in-(b). Thus; “involving™in-this and the
....indented. subclasses means that:the steps'in the measure-
ment ortest eitheruse the designated-chemicalzompound,

; mlcroorgamsm, or- :nd1v1dua1 plant:or:animal.cells or en-
 zZyme or the steps in the: measurement or test:indicate the
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73,

: 435 422 424 204 350 'and 356

128,

Measunng and Testing, for processes and. apparatus for
'making a test or measurement of any kind not provided for
in other classes. In general, the classes supenor to 73 are

surger'-y-,-*for-'ﬁséthoas'- of t’reatment'ofthe living body or
a test which mvolves contact with a body and apparatus

e 'bod1es of men and ammals wh1ch apparatus is provrded_ '
. m,.th means .fs.r,,..connec.t.lcn \to..t.he llvmg .bo.sly

137,

' Flurd Handlmg, subclasses 2+ for processes of controlling

© the flow of a fluid in. response to the sensmg of a condition

':f'; electrolytm or

"’“-'or char ' tenstrc ‘of

fll.nd .

cal-iand,Wave Energy, subclass 195 for
.electrophoretic  testing -of . biological

" materials which" may mclude the use of an.enzyme.

- 20'8, .

935,

cesses. and. Products, for.chemical tests
ion W1th processes for. recovery or
ally occumn rmneral 01_1_ ) '

Mlnerals Oi

Regisfers, subcl_ass : 92:._for’ asizing:orf 'co,,un_tin'gﬂ of diserete
particles such as bacteria colonies one at a time by

numerical counting apparatus which registers the counts.

260,

"‘:"324,' :

Composmons, subclass 408 for. ,testing;-_cornpcsitions_.

Chernistry, ‘Carbon Compounds, for chemical tests
claimed in association with processes for- the treatment or’
, modlficatmn of. carbon compounds :

Electr1c1ty, Measurmg and Testmg, appropr:ate “sub-
classes for methods and apparatus for testing and eléctri-
cal property or condition- of a material by electrical
means, even though the result:of the test may-be used as-

. ..~ anindication of some other physncal or. chem1cal property o
or condmon ' ; ; e -
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cleic acid or the agent used for the measurement: or. test contains
_ nucleac amd

(1 No‘te. The tests provided: for in ‘this subclass may involve
the determination of the mutagenic effect of drugs on nu-
. cleic acid eontammg genetic. matenals such as. genes and

“ chromosomes. e

(2) Note. Nucleic acids for the purpose of this. subclass are
def‘ ned as polynucleotldes of. three or rnore nucleotxdes

. Involvmg Antlbody Bmdmg Assay, e.g., Antlgen-Anhbody
Reaction, ete:
Subject matter under subclass 4 where the measurement or test
_ utilizes an enzyme or microorganismor individual plant or ani-

mal cell to indicate the extent or:presence of an-antibody-anti-

gen type reaction or utilizeés an enzyme as an antigen or a living
antigen, i.e., a microorganism, individual plant or ammai cell,in -
_an m v1tro anhbody—anhgen type reactlon

1) Note. An antibedy-anti'gen ’e re':{ctibn— ‘denotes’the for-
mation of a complex which is an insoluble molecular aggre-
gate that is formed by the speafic interaction of antlgens‘
_and anhbodles : s

(2) Note. Siinilar‘"aﬁt'igeh;anﬁBEdy and immunino:diffusion
tests and the materials therefore are to be found. in Class -

23, subclass 230; and Class 424;-subelasses' 89+ and:Class

i 252, subeldss- 408, as-well:as: Class 260, various subclasses.

(3) Note. In thé absénce of 4 clearly claimed step of killing or
inactivating a microorganism in an antigen-antibody test,
1. thie-microorganism should be:treated as.a-living antigen. -

. Search 'mczsw R

' 5 for processes in whlch a virus is 1nvolved as for example, as
an antlgen .
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.73, Measuring and Testing, subelass 64.1 for- apparatus used for

14,

testmg the ab111ty of blood to. cIot

Involving Glucose or Galactose :
Subject matter under subclass 4 where the material to be mea-
sured or tested contains glucose or galactose or the agent used

L for the measurement or test contarns glucose or galactose

15

16.

17.

Involving Transferase

Subject matter under subclass 4 where the material to be mea-
sured or tested: contams a transferase or the -agent used for the

measurement or test contams & transferase

Involving Transaminase: : :
Subject matter under subclass. 15 subclass where the matenal to

'be measured or tested contains a transaminase or. the agent used

for the measurement or. test contams a transammase

Involvmg Creatine Phosphokmase _ , -
Subject matter under subclass 15 where the matenal to. be mea-
sured or tested contains. creatine phosphekmase or the agent

. used for the measurement or test contains creatine phosphokl :
nase.’ : '

(1) Note. Creatrne phosphokinase is also. known as creatine

18,

19.

kinase.

Involving Hydrolase:. . .
“Subject matter under subclass 4 Where the matenal to be mea-

sured or tested contams a. hydrolase or the agent used for the
measurement or test contains a hydrolase

Involving | Esterase

_Subject matter under 'subciass 18 where the matenal to be mea-

 sured or, tested contains an esterase or the agent used for the

20.

Sub]ect matter under subclass 19 where the materlal to be mea-

measurement or test contains an esterase.

Involving Cholinesterase:

App.14T



- . sured oritested contains an-oxidoreductase or'‘theagent used for

26.

the measurement or test contains-an-oxidereductsdse.

Involving: Dehydrogenase

Subject matter under subclass:25: whel'e the matena] to’ be méa-
sured or tested contains a-dehydrogenase or the agent used for

.- the measurement or ‘test contains a dehydrogenase.

27,

;Involvmg Catalase RELAIEL el e -
-Subject matter undersubclass 25 where the material to’be mea-

~:sured or‘tested conitains catalase or'the agent used for the ‘meas-
f«.urement 28 test contams cataIase ] " ‘

28

1Involv1ng Perox1dase -
- ‘Subiect matter-undersubclass 25 where:the- matenal to be ‘mea-

sured ‘or ‘tested ‘contains peroxidase -or the agent used for the

o ‘measurement or test contams perox:dase

29,

. contains a’ mxcrodrgamsm or the‘a :
“mignt’ or ‘test contalns a ‘microorganisi.. .

Involving Viable Microorganism:

Subject matter under subclass 4-where the; matenal tobetested
t: 'used for the ‘measure- -

_(1) Note. A microorganism for the : :purposes of :this subclass

“includes antmomycetates, umcellular algade, bacteria, fung1
(including yeast), ;plant cells, and ammal cells.

8, Bleaching and Dyeing; Fluid Treatment and ‘Chemical

Modification of Textiles and Fibers, suibclass:04:11 forreac-
tive '-treatmen‘t- of 'bio‘logieal specimens ‘las:byﬂa-?bleac"he'r::dye.

: 250 Ra d1 ant Energ}’, for methods and apparatus for detectmg _

“radiant energy.

424, Drug;: BibeAffe’c‘tirig:-- and ‘Body: Treatirig ‘Compositions,

App:1:49



3L

Testing for: Stenhty Conditions: -
Subject matter under-subclass.29.wherein: the efﬁcacy of a prior

step intended: to destroy hvmg organisms s assessed by attempt-
" ing to culture.a microorganism-which has: been: exposed:to:such
treatment and-determining subsequent growth or:by-exposing

an:enzyme:to-such: treatment and subsequenﬂy testmg for en-

- czymatic.activity.:

' "‘Subject:-matter- under subclass 29:where:the-in:vitro.dbility of a
-material to kill or;inhibit the growth.6f microorganismsis deter-

-mined.

{1} Note.Included in this subclassis'the use of a livingmicroor-
‘ganism as.the test.agent or the.use:of enzymes which:simu-
‘late the:living: m1croorgamsm s:ability:to survive as.a:test
-agent. :

Testmg for Antumcroblal Actmty of a Matenal

| @ Note. Thls subelass: prov:des for. (a) a: determmatlon of the

-sensitivity of a ‘mieToorganismito: known mubxoacs, and:(b)
-detemﬁmng thé ;presence -or-amount of ian ‘antibiotic -or
* stoxicant-in-a sample.

< Using: Multlﬁeld Medla :
‘Subject matter-under subclass 32 where the test: ﬁeld cortains
“:more - than one zone or.area.

..:(2) -Note, Zones:or areas.can:coritain-different concentrations

34

.. -of-the;same.antibiotic:or different-antibiotics: and are .gen-
' erally separated by-an. 1dent1fiable boundary

{(2) Note. Media as used in this subclass includes: culture media

awhich sustains. growth and med1as Wthh loll oT: 1nh1b1t eer—i“
taln nucroorgamsms - : Lo T E

Determining Presence or Kind of Microor'ganistn;*Use}of Selec-
tive Media:

‘Subject matter under. subclass 29 where: the presence of oriden-
_'_:‘E_trty of a mleroorgamsm is; determmed et
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(@) Note. Included here are detection: of nijtrite: in: matenals :
o suchi-as an mdlcahon of bactenuna ,,

38.. Enteriobacteria: .. e : ’

" Subject:matter under subclass 34 where the mlcreergamsm in+
. volved is an entenobacterla or the agent'is:specific for indicat-
o ing; the presence OF. absence of: entenobactena.

- 39 Q_‘uantita‘tivei?D'eter—'mihation:- _ : o
~ . Subject:matter under subclass:34'where the number or concen:
tration: oﬁ*liizihg:‘_mierqer'ganisrﬁs "in‘. ﬂi‘e-‘ materielf is':'feun'd:' .

(1').' N ote. The 1dent1ty of the mmroergamsm is net necessanly'
known:,

' (2) Note; Included heremare tests for the purity: of water..

Search: Clitss: ‘

" ';.350 Opncs, Systems and Elements, for the usé of an- optlcal-i'
' ~element such: as a:lens of a. mieroscope for magnification:
for- counting: particles such: as’ bacteria: colonies: one: by:

one. : : :

40, Using Multifield Media: . e
Subject matter under. subclass 39 Wthh uses atest substrate that.-

has more: than one. test zone. Or area:

41. ‘Mlcroorgamsm, Tlssue, Cell Culture or Enzyme Usmg Process
- to Synthesize:a: Desired Chemical Compound or Cotnposition:
-- Processes under the-class definition: wherein the: product is.syn--

. thesized:by a:biochemical: transformatlon of matter, ie., atrans-
formation wherein the: transforming‘agent is'a microorganism,.
or an enzyme or an immobilized enzyme or an anlmal or plant*

. cell culture or organelles sic A

{1) . Note.. Microorganism -for the purpose:.of. this: subclass
mcludes bactena, fungi.. (mcludmg -yeast);. v:rus, ac-
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260 Chemistry, _Ca:bon Compounds, for the synthesis of car-
bon.compounds’ by means not: mcludmg a:microorganism
or.enzyme. :

423, Chem ,- 'try, Inorgamc, for the synthesxs of morgamc com-
o "".pounds or eIements other than Inetals by means not in-
- “eluding ‘the use of a mlcroorgamsm Or ‘enzyme,

426, Food or Edlble Matenal Processes, Composmons and
“" Products, for fermentaltion | processes that are solely dis-
" closed or claiméd in preparing an edible, and for mixtures
of enzymes or ferments solely disclosed or claimed as

- ..edible or-used:in preparation of an ‘edible. Class 426 pro-
-.vides for compositions and processes-of préparation relat-

ing to compositions which have the capacity:to ferment

and produce-an edible, but which are claimed as being in

~_an inactive state, and also provides for compositions
“which are undergomg a fermentatlon to produce an edi- -
_r.ble product : : '

42 Process Involvmg Mlcroorgamsms of leferent Genera in ‘the
Same Process, Simultaneously: RIEE oo
Processes under subclass 41 wherein m1croorgamsms of dlffer-
ent genera are 51multaneously propagated on the same culture

medias

43, ,_epanng Compound Havmg a 1-th1a-4 aza—blcyclo (3 2 0) Hep- :
" tane Ring System, e.g., Penicillin, etc.:
Processes under subelass 41 wherein the product synthesazed
contains a 1- thla-4-aza-blcyclo (3 2 0) ‘heptane pelycycllc ring
system,.ie., ; i :

“{1y ~Note. The media of the "procegse's"iuolud'eo msu cIass 45
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49

Cephalosporm C: — Co
" Processes under- subclass 47 wherem the product contains 7 (D-
5-amino-5-carboxy  valeramido)-3-thydroxy methyl)-8-oxo-1-

thia-5- aza-bxcyclo (4 2. 0)-oct-3-ene-3-carboxyhc .acid acetate,

.:le,

50.

51.

52,

w4 cn,ooccu.
_ H,N"' I , .
l E

1) ‘Note. For purposes of this subclass, derivatives. mclude only
metal and ammonjum; salts. - ST TR

By Acyi'ation of. the Substituent* m thé T-Position:
Processes under subclass 47 wherein the product synthesized is

.- prepared by amide bond formatlon w1th the mtrogen present

at the 7-position.

By Desacylation of the Substituent in the 7-Pos:t10n

. Processes under subclass 47 wherein the product synthe31zed is

prepared by cleavmg thé ‘amide ‘bond with the mtrogen at-
tached to the 7 posmon

Preparing Compound Containing a Cycldﬁeﬁtenohydro-
phenanthrene Nucleus; Nor-, Homo- or D ng Lactone Denva—_
tives Thereof; -

" Processes under ‘subclass 41’ wherem the product synthes1zed
- containsa cyclopentenophenanthrene ring system ie,

_-or_the nor: or homo or D-ring Iéétonezderivati\%es_‘.-: SRR
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_Processes under subclass 54 wherein the product synthesxzed

" has a hydroxyl group at the 16-position and is-formed by the

58.

59. L - -
_ Processes under subclass 58 wherem the product synthesrzed
“hasa hydroxyl group formed at the Il-posﬂsxon

60.

61.

62,

‘addition of oxygen to the rmg pendant hydrogen atom;.

Hydroxylahng :

Processes under subclass 52 wherein a carbon atomn on the sub-
strate nucleus is hydroxylated by the addition of oxygen to thc
ring pendant hydrogen atom. ..

At 11 P031t10n

At 11 Alpha Position: - :
Processes under subclass 59 wherein the- product synthesized
has a hydroxyl group formed at the 11 A}pha posmon

Dehydrogenatmg, Dehydroxylatmg

Processes under subclass 52 wherein the product synthesized is
produced by the removal from the nucleus of a pair of hydrogen
atoms creating an unsaturated bond or the product is synthe-
sized by format}.on or' addition of @ hydroxyl group.””

(1) Note. The mere shifting -of unsaturated- bonds frém ‘adja-
cent positions such as from the 5, 5 posmon to the 4, 5
position is not a dehydrogenatlon L

_ Forming an Aryl Ring From. “A” Ring: . o :
" ‘Processes  under subclass 61 wherein the product synthes:zcd

contams an aromatlc “A” ring wh:ch is. formed by dehydrogena—

S g

63.

Preparing Compound Containing a Prostaglandm Nucleus:

Processes under subkclass 41 wherein the product synthesized
contains a five-membered ring having two side-chains in ortho
position to each other, and having at least one oxygen atom
directly bound to the ring in ortho position to.one of the.side-
chains, one side-chain containing, not directly bound to the ring,

_ a carbon atem havmg three bonds to hetero atoms with at the’

- App-1- 59'-_



“ 78" for sacchiaride derivatives. )

(1) Note. G:bbe;elhc a01d and glbbereihns are properly classi-
“fied here. "

(2) Note. Saccharide derivatives ‘ate excluded herefrom.

Search This Class, Sibelass:

Prepéfing Compound 6fher than Soccharide- Containirig Allox-

azine or Isoalloxazine Nucleus:
Processes under subclass 41 whetrein the product synthesized
contains. an alloxazine or isoalloxazine ring system, e.g.,

CH,0H

HoCH.

and is not a saccharide.

~ (I) Note. Riboflavin is not considered a saccharide derivative
for the purposes of this subelass and is therefore provided
for here,

App.1-61 -



o

w424,

s
v Products; apprepriate subelasses, especxally subélasses 63,

: _’-'7'428',

69. o
"'f. A..Processes under subc}ass 68 wherem the product synthes:zed is

- .- coating or plastic.compositions, particularly siibelasses 4,

@

. 260, .
.. - thetic resin containing protein; subelass 112 for proteins

Note. This subclass provides for peptones. wluch are the
* “result of partial protein hydrolysis. ;

Note. A pepnde bond is defined. as an amide- hnkage be-
tween two annno amd re51dues ‘ e

. Search Class: ..

- Compositions; Coating or Plastie, for: protein containing
24,79, 91, 112, 113,124 and indented subclasses:

Chemistry, Carbon Compounds; subclasses 6+ for a s-yh- '

* :and their:reaction products; and subclass 529 for amino

acids produced from protein.”

Drug, Bio-Affecting and Body Treatmg Composmons
especially subclasses:364 for a composition of that class
in protein-ingestible’ capsule; and subclasses 177+ for a
composition containing proteiﬂ-.

--'Food OF’ Edlble Matenal Processes, Comp031t10ns and

92, 105, 211, and 212 for edible’ protéini compositions or
products and related process mvolvmg the same.

'Stock Matenal cr Mlscelianeous Art]cles, subclasses 474+
for a nonstructural stock ‘naterial product in the form of -
‘a’ composite web or’ “sheet mcludmg a iayer comprising

" *“proteifi; and other ppropnately tltled subclasses (e g

836 O

- subclasses 435 and 458)."

acids and processes of

Produced by the Hydrolysis of a Peptide Bond:

App:1-63.



" 137, for sugar acids.

atoms are not provided for in thissubelass but are provided
for in“an appropnate subclass below

 Search This..‘l’_m—. Subclass: - . .

- 158+, for. sugar:alcoholsi:: < - o 20 wil

. 262 for processes of liberation: or punﬁcahon of carbohy-

drates usmg & blochemlcal reactlon RERE

S.earche G‘Iass.-.

: 127 Sugar Starch and Carbohydrates, for the hydrolys;s of

73
" Processes under subclass. 72 wherein:the product synthesmed is:

, carbohydrates mcludmg their_conversion: to. sugar by
" ‘means other-than a mlcroorgamsm or enzyme: Class 127
will provide for such processes using: an. enzyme or mi-
croorganism only where the hydrolysis by microorganism.
or enzyine is- followed by steps of concehtraﬁon purr'ﬁca--

or syr.up

536, Organic Compounds, for-the clemical’ manuficture or.

synthesis of sugar or carbohydrates by a. pro'cess other:
..., ~:than hydrolysis and. the rearrangement of .oné  carbohy-.
e drate to form another carbohydrate: by means; other than
a. microorganism or enzyme: bl

Preparing; S- Gly0051de, €.g., Lincomyein; ete::

a thioacetal derivative of a cyclic form._of sugar in which the
hydrogen atom of the hemlthroacetal sulfhydryl group has-been-
replaced by an‘_ alkyl aralkyl or aryl group:, L

) _(1) Note An S—egcos1de isa compound having:a. sugar molety

;yj::wa 2, sulfur
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Contains a Nonsaccharlde Heterocyche ng, . Coumermy-

*“ ¢in, Novobiocin, etc.:

‘Processes under subclass 74 wherem a nonsacchande heterocy—

clic ring or a fused- or bndged-rmg system which contains a

“nonsaccharide heterocychc nng 1s attached to an exygen of the

*"saccharide radlca] eg,_ )

. 76,

77.

The Hetero Ring Has Eight or More Ring Members and Only

Oxygen as Ring Hetero Atoms; e.g., Erythromycin, Spiramycin, "

Nystatin, etc::

- Processes under subclass 75 wherein the nonsaccharide: hetero-
.cyelic ring has eight-or:more ring: members and only oxygen as
the ring heteroatom [formula onntted] H T -

Oxygen Atom of the Saccharide Radical Is Directly Linked
Through only Acyclic Carbon Atoms to a Nonsaccharide
Heterocyclic Ring, e.g., Blg,omy_cm, Phleomyecin, etc.:

Processes under subclass 74 wherein the Heterocyclic ring is’
directly linked to"an oxygen atom of the saccharide radical di-

rectly through only acychc carbon atoms, e, g "
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more N—C(= N) N radlcals are bonded to the cyclohexyl radl-

cealeg, . el

82,

83.

Havmg Two Sacahande Rachcais Bonded Through Only Oxy-
gen to Adjacent Ring Carbons of the Cyclohexyl Rad1cai e. g "
Ambutyrosin, Ribostamyein, ete.: i

Processes under subclass 80 wherein the cyclohexyl radical is
separately, independently bonded to two or more oxygen‘atoms.
of saccharide radicals at adjacent ring carbons eg.,

OH OH

Containing Three or More Saccharide Badlcals, eg., L1qu1do-.
mycin, Neomycm Lividomycin, etc.:
Processes undér subclass 82 wherein the cyclohexyl radical is

.. bonded directly or mdlrectIy to three or more. sacchande radi-

" cals, e.g., -
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AR AR 2 ST . IRt T N

. Processes under. subclass 85 wherem the nitrogen is part of a
.~ purine or. :

' is present in the structure The 1nterna1 rmg bondmg may
‘be altered by tautomerism or by the addition of substltu-
.. .ents. w;thout excludmg a compound from th:s subclass.

88. Having a Fused Ring Containing a Sm—Membered ng Having
-+ Twa N-Atoms in. the Same Ring, .g: Purine Nucleosides, etc.:
Processes under subclass 87 wherem the n1trogen is part of a
purine or substltuted punne rmg S



Processes under -subclass 89 wherein the nitrogen atoms are

i part:of.o;purine_'}or -substituted-zpur_ine rmg AR

" (1) 'Note. See subélass 87 Note (1) for a deﬁmtmn of the term

93, L T
. Processes under subclass 72 wherem the product is- mashed

substltuted

Mashmg or Wort Makmg

.. grain or wort which has.been prepared by a biochemical reac-

tion utilizing malt, or malt diastase, or a:malt extract.

(1) Note. Malt, malt diastase, and malit e'xtiact'dré considered -
to include a mixture of alpha_- a’nd beta-amylases.

(2) Note. Dlastase (as dlstmgulshed from malt dlastase) is con-
sidered to be alpha-amyiase Conad e UL

-Search T.'h__is,.'Class; :‘Subc'.lass: R

3 95+, _ for products other than mash or wort produced by malt,

malt diastase, or malt extract

i _99 for producmg compounds contammg sacchande rad:als by

201, for the production of maltase. 7"

dxastase

202, for the production of dlastasefrommlcroorgamsms
203, for the production of diastase from a fungal source.

904, for the productioﬁ' of dlastase from aplant _soﬁrcc‘sﬁch-as
barley malt.
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L produced by the hydrolysis of alpha-l 4-glucan bonds of saccha-

rides or polysacchandes

. 'SearchrThistlaés;Subclass: '

97.

105, for the production of dextrose by other methods.

174, for immobilized glucoamyl_ase preparations.

205, for giucoamylase enzymes. o

Produced by the Action of a Glycosyl Transferase, e.g., Alpha,
Beta, or Gamma-cyclodextrins by the Act]on of Glycosyl
Transferase on Starch, etc.:

Processes under subclass 72 wherein the product synthesxzed is
produced by the direct transfer of a glycosyl moiety from one
saccharide or polysaccharide to another, e.g., cyclodextrins, etc.

Search This Class, Subclass:

‘174+, f;)r. immob.i.li.zé-d. tfansferase preparations.

: 2193+, for-transferases. <

98.

Produced by the Action of an Alpha-1, 6gluc031dase, eg, Amy-
lose, Debranched Amylopectin by Action of Pullulanase, etc.:
Processes under subclass 72 wherein the product is produced by

: .the hydrolys:s of alpha-l 6~glucan bonds in polysacchandes

Search This Class, Subclass:

"_'_._‘H__174+, for unmoblllzed enzyme preparatmns wh1ch may be

' used m tlus process

210+, for the enzyme which may catalyze this process. - . |
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105

106:

Processes under subclass 101 wherein the polysaccharide is pre-
pared through the cultivation, of a species. of Xanthornonas

Monosacchande TP Ry YO
Processes under subclass 72 wherem the product synthesmed is
a monosaccharide.

Preparing Alpha or Beta Ammo Ac1d or Subshtuted Ammo Ac1d

or: Salts Thereof: :
Processes under subclass 41 wherem the product synthesxzed is
an organic. compound that contains both a basic amino. group

~“and an acidic ‘carboxyl group where a_ primary or. secondary

amino group is directly bonded to the alpha or ‘beta carbon.

1y Note Thls subclass takes compounds such as pantothemc_

acid and amino acids that additionally’ contam heterocychc
groups _

@ ‘_Note This subclass prov1des for the salt form as well as the

107.

Proline; Hydroxyproline; Histidine:
Processes under subcldss 106 wherem the product synthesrzed'

is an acid or salt form of alpha—2-pyrrohdme ‘carboxylic acid or

4-hydroxy-2-pyrrolidine carboxyhc acrd or alpha-arnmo-ﬂl-r

1m1dazole proplomc ac1d

108

Tryptophan Tyrosme, Phenylalanme 3 4' Dihydroxy- |

v phenylalanme

Processes under subclass 106 wherem the product synthesxzed
is an acid or salt form of alpha-amino-beta-phenyl-propionic acid
p-hydroxyphenylaminoacetic .acid: or- 2-amino-3+(3, 4-dihy-*

L droxyphenyl) propanom acid or:l1- alpha-ammomdole-3-propmn- :

.. e acid. .

109.

Aspartrc Acid (Asparaginic Acid); Asparétgme
Processes under subclass 106 wherein the product synthesized

_is an acid or salt form of amino succinic acrd or. alpha—ammo

. 'succmamrc acid.
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no-1,5-pentane dicarboxylic acid or 2-amino-3-hydroxy butanoic
aoid _or_ 2-aminor37urethyl__butapo_i:c aei_d-; N , .

116 Alamne, Leucme, Isoleucme, Senne, Homoserme
Processes under subclass 106 wherein the product synthes;zed
is.an acid or salt form of 2—am1nopropano1c acid or 2-amino-4-
methyl pentanoic-acid or 2-armno-3-methyl pentanoic acid or
2-amino-3- hydroxypropmmc acrd or 2-amino-4-hydroxy buta-
noic acid: e :

117 Preparmg Heterocychc Carbon Compound Havmg Only O N,
© 8,Se; or Te'ss Ring Hetero Atomns:
Processes under subclass 41 wherem the product synthes:zed i
a carbon compound which contains a ring composed of carbon
r and at least.one element from the group: consisting of nitrogen,
sulfur selemun, tellunum or oxygen and no other: atoms.

‘(1) Note- P OCesses. wherem the product synthesrzed is an acid.
anhydnde or- Iactone, or- lactam: are. properly: classified
herem

118. Contalmng Two or: More Hetero ngs . '
. nder. subclass 117 wherein the product synthe51zed
’ contams at least two. hetero. tings.

119. Contaimng at Least Two Hetero ngs Bndged or Fused.
Among. Themselves or Brldged or Fused with a.Common. Car-
boxyclic. ng System, e.g., Rifamycin, etc.:

Processes under subclass 118 wherein the. product synthesized.
contains at least two hetero rings which are bridged: or- fused -
L. -am .,thernselves or bndged or fused w1th a:common: carbocy-
. clic ring system. .- - i

. (1) Note, Ring systems. cor;tammg two carbocyclic-rings fused: :
' to a common heterocyclic ring where each.of the carboxy-
chc nngs share a hetero ring are: mcluded herein, e.g:, -

, ete.
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contains, an 0-contam1ng hetero .ring, of seven, or, more rmg
_members PR . ST R

125. Containing Six-Membered Hetero Ring, e.g., Fluorescein, ete.:
Processes under subclass 123 wherein the 0—conta1nmg hetero
- ring, has only su( members T aln wiies ireanT

126, Contammg F:ve-Membered Hetero ng, e.g., Gnseofulvm
etc.:
Processes under subclass 123 wherem the O-containing hetero
ring has five members, ;

127. Preparing Compounds Contammg at Least Three Carbocycllc
Blngs s

Subject: matter under subclass 41 in whmh the product contams

three. carbocychc rmgs T it

| (1.')- | Note._rhe- rili'gs need riot be fused or' contig'uoﬁs;‘ o

128 Preparmg N1trogen-Contammg Organic Compound: =
~ Processes urider siibclass 41 wherein the product is an organlc
compourid-which' contains nitrogen. -

129 Anude e Chloramphemcol etc.: o
Subjeot matter under subclass 128 wherem the product has the
followmg-"tructural group, SN

130 Preparing Sulfur-Containing Orgamo Compound: -
Processes under sub lass 41 wher"’ the product =yntheslzed
contams sulfur e ;

131 Preparing-Organic Compound Contammg a Metal or Atom
“Other Than H, N, C; O; or Halogen
" “Processes under subclass 41 wherem the product contams an
~atom other than H; N.'C, O, or hangen o
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135. Carboxylic Acid Ester: R L
.. Processes under subclass-132. wherem the product synthes1zed"_. .
: contams an. ester group;.. : :

ie, 8 _ wherein R= alkyl aryl alkenyl alkynyl

136. Containing a Carboxyl Group:
.- Progesses under: subelass 132 wherem the product synthe51zed"
contams a carboxyhc ac1d AR -

functional group, i.e., _c_ﬁ_" which is. either"i'ﬁ" th:e".a'oid' or salt
form. -

137 Sugar Acid. Havmg Fwe or More Carbon Atoms, i e AIdomc
Keto-Aldonic or Saccharic Acids:
- Processes under subclass 136 wherein the product synthesized:
isa polyhydroxy acid having ﬁve_ or more: c_arbon atoms..

(I) Note. The processes of th1s subclass typically involve the
oxidation. of a carbohydrate and include the production: of
aldonic, keto-aldonic and sacchanc acids.

- 138: Alpha-Ketogulonic Acid, i. e 2:Ketogulonic Acid:
Processes under subclass 137 wherein the product synthesmed;
‘is.an aCId or salt form of :

=0 .
o
o=z

- H- H P
R Y A
HO=C=C=C—C=C=C=H-

9
g

139. Lachc Amd o ' .
Processes under subclass 136 wherem the product synthes:zed-
is an acid or salt form of alpha hydroxy propanoic acid;
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:145 D1carboxy11c Acid Havmg Four or Less. Carbon. Atoms, eg.,
"Fumerie, Malelc, etc:
Processes under subclass 142 wherem the product synthesmed"
contams two carboxyhc acld groups and four or less carbon

146 Hydroxy Carboxylic Acid: .
“Processes under subclass 136 wherein’ the product synthesmed
containg one or more hydroxy groups.

147, Contmmng":Carbonyl' Group:

Processés under subclass 132 wherein the product synthesnzed
contains a. carbony! group, ie.,

=41y Note: T]ns subclass"’ stovides for llnear car -:ocychc ac:d an-
hydndes such as acetic‘acid anhydride. ™

148 Ketone:

Processes under subc!ass 147 wherem the product synthe31zed
contams a keto group;i. e O

149. Cyclopentanone or Cyclopentadione Containing Compound:
Processes under subclass 148 wherein the product synthesized

S cyclopentanone or cyclopentadxone-or a substltuted?cyclopen-f

tanone or: 'yclopentadlone =

- 150. Acetone Contalmng Product: o
Processes under subclass 148 'here' i the product's
'contains- acetone,xe,-/ B
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Search Class:

- 260, Chemistry, Carbon.Compounds, subclasses 975and 124

for the treatment of source materials such as sulfite waste

liquor or black liquor to derive a specific carbon com-
pound, subclass 527 for the production’ of oxalic. aads
, from waste sulﬁte hquor o o

426, Food or Edlble Matena.l Processes, Compositions and
. Products, for fermentation to produce beverage alcohol. -
" Class 426also prowdes}f r methods of clarlfymg alcohohc .
__— ‘beverages by fermentahon

156 Aromatlc i BT R “
Processes under subclass 155 wherem the product synthe51zed
contains at _least one aryl ring.

157 Acychc it e
- Processes under subciass 155 wherem the product synthes1zed
1sacychc B s

158, Polyhydric:
Processes under subclass 157 wherein the product synthesxzed
contams two or more hydroxyl groups

159 Glycerol ey RTINS e
Processes under subclass 158 wherem the product is. I 2 3,
propanetriol.

" (1) Note. Glycerine is another name for glycerol. -

160. Butanol: R ST BRI I T ;
' Processes under- subclass 157 whereln the product synthesmed
ds: 2-methyl-2-propanol or. l-butanol or 2-methyl-1 -propanol or
2—butanol .

(1) Note. Butanol.is typically: produced asa product in fermen-
tation process for producing acetone. i



167, Only. Acyclic:. :
. . Processes under subclass 166 wherem the only hydrocarbon
) 'product is acyclic. 4 '

(1) Note. This subclass is largely . devoted to, produchon of me-
S thane, :

" Search Class:

48, . Gas, Heating and Illuminating, especially subclass 197 for -
L processes of producmg a fuel gas by anerobie fermentahon
of sewage, - . :

71, Chennstry, Fert:hzers for processes whose primary mtent
_is to make a product of that class which may mc1dentaIIy
- produce a methane contalnmg gas by product

210 Liquid- Punﬁcahon or Separation, subclasses 2+ for fer-
mentative processing of liquid which’ may result in the

- prodiction of a miethane containing gas. The following -
criteria are determinative of placement in Class 210.

(1) Where water is the only disclosed hquxd purlfied the
v patent will be classified in Class 210 i

{2y Where the disclosure includes water, mineral oils
and/or other l1qu1ds the patent w111 be cla551ﬁed

g ‘~-(a) In Class 210 1f all the clalms are broad as to the
GRS '-‘hqmd S

(b) In Class 210 if several speoiess:;of “ 11qu1d are .
claimed and one species includes waters. '

(c) In the appropriate art class if some liguid other
“than water is the only liquid claimed (e.g., min-
. eral. oils.in- Class 208; organic: compounds in
.. . Class 260).. When the treatment of mineral oils
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(3) Note, This subclass provides for methods of modifying plas-
. mlds by chemlcal or biochemical: processes, e:g., use of
restnct:on enzymes etc. I

S.earch Th:‘-s. _Glass,- Sybclass: B

317, for subcellular parts, such as plasrmds or organelles, e.g.,
mitochondria, ribosomes, as products or matenals for
genetic engineering. g

: ;Seafch Glnss; e

536, Orgamc Compounds for the chermcal modlﬁcahon of
nucIelc amds :

173 Treatment of Mlcroorgamsrn or - Enzyme w1th Electncal or
‘Wave Energy, e. g., Magnetism, Sonig Waves; etc.:-
Processes under the class definition wherein a mxcroorganism is
subjected to a magnetm field, soundwaves, or electromagnehc
radiation either priorto or during propagatlon OF enzymes are
subjected to a magnetic field or soundwaves or electromagnetxc _
radiation.

(1) Note. This subclass does not include the treatment of plant

' cells, tissnes theréof, or algae with'light for propagation
-thereof. Such subject matter is prov1ded for in, Class 47 or
in subclasses 243+ of this class. :

174. Carner-Bound or Immobilized Enzyme or M1crob1a1 Cell; Car-
rier-Bound or Immobilized Cell; Preparation Thereof:

- Subject matter under the class definition which is an artificially .
produced composition or complex or compound under the class
definition containing micrpbial ‘cell or enZyme or mdmdual
- plant or animal cell which imparts to ‘the enzyme or the mi-
- “croorganism or-the individual plant or animal cell the property
of physical confinement or localization during a continuocus bio-
chemical process or the property of enhanced recoverability in
a batch process for: repeated 'Euture use and: processes for prepar-

'ing the same,. N TR s



» (9) - Note. An-enzyme conjugate, enzyme ligand; enzyme ad-
- duct for the purpose of this subclass are deemed to enhance
enzyme stability. S RSRIET SR I

.. (10): Note, In documents where it is unclear whether an enzyme

: Joined to a chemical moiety is an-immobilized enzyme or
.. is.an enzyme. comugate or. adduct the followmg factors
- . should be considered. - . QAN

A. Ifthe document states that the product is an enzyme conju- -
_..gate, adduct.or ligand bound enzyme placement is proper
o in subclass 188. T T ST R

i B. If the rat1o of nonenzyme moiety to enzyme is in the range
“ " of 0.01-100:1 placement would be indicated in subelass 188.
- A ratio of 1-40 nonenzyme mcnenes per enzyme indicates
o placement in subclass 188 o .

C. If the molecular, weight of the nonenzyme moiety is less -
- thHan about 100 00. placement would be mdlcated in.sub-
-class 188 R .

D. If the intended use of the enzyme containing product is a

. - redagent in coinpetitive assay placement is indicated in sub-

. class 188. If the use of the product is as-a catalyst in the

preparation of chemical compounds with recoverability

~_ (ie., insolubility) an important consideration; placement as-
- _"an nnrneb:hzed enzyme is mdlcated in subclasses 174+

'.-.;L--:I.Ig"eafch‘Cla'ss.-r.-l_

65, Glass Manufacturing, for processes of making glass articles,

particularly subclass 3 for making a resin coated glass fiber;.

<+ and subclass 22 for’ making a porous: glass art1cle whzch may
4 find ut111ty as-an u‘nmoblllzatlon agent -

106, Compositions, Coating or Plastic, for protein.'contajning
coating or plastic compositions, particularly subclasses 4,
24,79, 91;:112, 113,124 and iridented subélasses.
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‘App.1.02[2] - BIOTECHNOLOGY AND THE LAW

- 186,

210, -

Adhesive Bonding and Miscellaneous Chemical Manufac- |

ture,-subclasses 77 4 for.: .pore: formmg in eombmahon

mth a laminating step.

Liquid‘ ‘Purification: or Separation, subclasses 41+ and

- . 2634 for processes and apparatus:for-ion exchange or
. . sorption of components from a liquid; and sibclass 17 for

260,

a process of use of an immobilized enzyme or microor-
ganism to purify sewage.

_Chemistry;.Carben Compounds, variotis subélasses for co-

enzymes or immobilized coenzymes; subclasses 6+ for
resinous products and the processes of preparing them

. wherein a protein is incorporated into. the resinous struc-
T ture; subclasses 112+ for resins incorporating proteins
" with uhhtles intended for use as dyestuffs or phar-

s

maceuticals or othermse excluded from Class 260, sub-
classes 2.01+ by Note (1) of subclass 2.01.

Plastlc and Nonmetalhc Arncle Shapmg or Treatmg Pro-
cesses, subclasses 41+ for significant molding processes

" which include the step of pore forming in situ.

’ -424; :

Illummanon for cells whxch are propagated ﬁxed to a
surface R Y by

"Drug',"--‘Bio-AffeCtin'g'--er'id- Body 'Ti'ehtiﬁg ‘Compositions,

especially subclasses 19 and 31 for coated products which
may contain a protein; subclass 94 for a composition con-
taining an enzyme or coenzyme including immobilized
forms; and subclasses 177 + for a composition contairing

a protein.

Food or Ed:ble Matenal Processes, Composxtmns and
Products, appropriate subclasses, for edible protein com-
positions or products and related process involving the

same.

498,

Stock ;ﬁeteriel or Miseelleneeus .Al:'fieles, subclasses 474+



App.1.02[2] BIOTECHNOLOGY AND THE LAW

SRty

(5) g

. ;purpose of thm subclass,

)

Note. Imincbilization results from covalent bonding be-

tween an enzyme or mlcroorgamsm and the carrier or an
ionic bonding between an enzyme or microorganism and
a carrier or sorption of an enzyme or microorganism within
a carrier, or entrapment of an enzyme or microorganism

within a carrier.

i 'Note. A carrier matenal may be elther water soluble or

water insoluble. -

Note. Reaction or ultra filtration cells, vials, or beakers
which contain enzymes or microorganisms are not consid-
ered to be immobilized complexes or compositions.

Note, Enzymes chemically or physieall.y. behded to a water-
insoluble matrix, enzymes contained within a polymer or

- gel; enzymes absorbed on’ a resm are examples of 1mrnob11-

1zed enzymes

Note. Proenzymes are con31dered to be enzymes for the

Note. When a carrier is composed of more than one materi-

al, the patent is placed in the subclass which corresponds

" tothe material to which the enzyme is bound, e.g., a carrier

X

which is a synthetic polymer coated metal is placed in
subclass 177. S S

‘Note. The carrier material or the carrier material and a
- covalent bond forming agent impart to the enzyme or the

microbial or plant or animal cell the property of physical

- confinement or localization dunng a continuous process or

S

~ the property of enhanced recoverablhty in a batch process

which it did not possess prior to treatment with the carrier

_material or carrier material and-a covalent bondmg agent.

Note. A imcrobial ceH for pui‘po'sés of this subclass iricludes
bacteria, fungi (including yeast), actmomycetales ammal
or plant cells, unicellular algae or protozoa. -
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and the treatment of other mate"rl.élls'= (other than
‘water) are claimed the patent w:ll be class1ﬂed
in Class 208,

168, Preparing Element or Inorgamc Compound Except Carbon Di-
oxide:
Processes under subclass 41 wherein the product is an eiement
or inorganic compound.

“(1) * Note. The exclusion of carbon dioxide is mtended to ex-
-clude carbon dioxide as a norial resplratlon product of
microorganisrms.

169 Usmg Actmomycetales
" Processes under subclass 41 wherem the product synthesrzed is
prepared by actinomycetales.

170 Usmg Bacterla o :
Processes under subclass 41 wherem the product synthesrzed is
prepared by bacteria. o

- 171, Using Fungi:-

Processes under subclass 41 wherem the product synthesxzed is
prepared by fungl

172 Mutatron or Genehc Engmeenng ;
' Processes under the class definition for producmg a stable in-
.., heritable change in the .genotype of an animal or plant cell or
a microorganism by artificially inducing a structural change in
a gene or by the incorporation of genetic material from an
__ outside source. :

(1)” ‘Note An outsrde source may mclude chemically synthe-
. ..__srzed or, modrfied genes. Lo

L) -.-N_ote..' Th‘is "sub‘clese "'inc'Iu'des fused cells of the same or dif-
‘i ferent species, such as the fusion of animal and plant cells.
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Search This Class, Subclass

150+, for processes for producing acetone Wthh -also pro-
duces a: butanol by-product Sk

161 Ethanol T
Processes under subclass 157 wherem the product synthesized
is ethanol whmh isnot drrectly su:table for food or beverage use.

'162 Multlple Stages of Fermentahon, Multlple Types of Mlcroorgan-
"isms or Reuse of Microorganisms; =
Processes under subclass 161 wherein ethanol is prepared by (a)
- two or more distinct fermentation steps, or (b) by using microor-
ganisms of different species sequentially, or (c) by a proce"ss
- wherein. the microorganism is recycled and reused

163. Produced as By-Product or from Waste or from Ce]lulosrc
Material Substrate:
- Processes. under subclass 161 wherein ethanol. produced as a
' by~product in a process for the production of another‘_chemlcal
species or is prepared by the biochemical conversion of materi-
als containing cellulose or unrefined waste matenals of another
.process ._

164. Substrate Contains Sulphxte Waste L1qu1d or Citrus Waste:
Processes under subclass 163 wherein ethanol is prepared by
the brochemlcal conversron of waste sulﬁte hquor or crtrus
waste.. ' R -

(1) Note. Waste sulfite hquor is the residual material obtained
after the sulfurous acid treatment of paper pulp.

165 Substrate Contains Cellulosic Material: 4
-Processés under subclass:163 wherein ‘ethanol ‘is prepared by
the:biochemical treatment: of a cellulose containing material.

~ 166. Prepanng Hydrocarbon:
Processes under subciass 41 wherem the product synthemzed is
a hydrocarbon. L ST

P e
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" (1) Note. Molasses is not conmdered a gram or cereal matenal
' for purposes of thxs subclass '

(2) Note. Care sliduld be 'tal'('en'w'i't‘i-l'th:é word ;‘maéll;” i?t('_:);defer.
mine if sugar, or grain or cereal material is intended.

.. (3) Note. This subelass doés notlnclude dlhydroxyacetone

151. Substrate Contains Gram or‘ Cerééi Méterial
' Processes under subclass 150 wherein acetone is prepared by
‘ blochemxcal transfonnahon of fannaceous matenal

{1) Note. Molasses is not considéi'ed a cereal or grain substrate.

(2) Note, Care should be taken thh the word “mash” to deter-
mine if sugar or grain- cereai is mtended

152 Substrate Contains Protein as Nltrogen Source: . C L
-Processes under subclass 150 wherein the product medJa con-
tains a protein as the nitrogen source.

153. Substrate Contains Inorganic Nitrogeh Course:
Processes under subclass 150 ‘wherein the production media
- contains.an inorganic nitrogen source. o :

154 ,Subisal:raté. Cdntains InorgamcCompound, Other Than Water:
~ Processes under subelass 150 wherein the production. media
contains an added inorganic compound other than water.

155. Containing Hydroxy Group: - : -
" Processes under subclass 132 wherem the product contains a
hydroxyl group, i.e., R-OH.
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140. Acetic Acid: ' ST e o

Processes under subclass 136 wherem the product’ synthemzed

~ is ethanoic acid which by the nature of the process cannot be
readily used as a food product.

Search Class:

-'426. - Food: or Edible Material: Processes Compoml:lons and
Products, subclass 17 for' fermentation' of . aleohol to
produce. vinegar. The oxidizing of alcohol to produce
acetic acid as a chemical compound is subject matter for

. Class 435. LT S . '

141. Propionic or Butyric Acid: -
'Processes under subclass 136 wherein the product synthesmed
is ‘an acid with the structure e :

- cH'_c¢°
o N,

142. Polycarboxyhc Acid: IR S
Processes under subclass 136 wherein the product synthesized

- contains two or more calquxyl;c _acld__ groups.

143, Havuig Keto Group, eg Aiphé. Ketoglutaric Acid, etc.:
Processes under subclass 142 wherein the polycarboxyhc acid -
synthesmed contams a keto group ' :

144 Tncarboxyhc Acid, e.g., Citric Acid, etc.:
Processes under subclass 142 wherein the product synthemzed

contains three carboxylic acid groups.
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.;132 Preparing’ Oxygen—Contaunng Orgamc Compound
Processes under subclass 41 wherein the product is an 6rganic
compound contammg oxygen _

‘f133 Contammg Qumone Nucleus, ie.; Qumozd Structure
Processes under subclass 132 wherem the product contams the
following structure, i.e.,

0

134 Fat Fatty 011 Ester Type Waxes, Higher Fatty Ac1d i.e., Hav-
ing at Least Seven Carbon ‘Atoms in an Unbroken Cham Bound
to a Carboxyl Group; Oxidized Oil or Fat:-

Processes under subclass 132 wherein the product synthesized
is a fat or fatty oil or ester-type wax or fatty acnd oxidized oil or
fat.

___(1) Note ' "Fats” and “fatty o:ls” are the glycendes of hlgheri
B fatty acids having seven or more. carbon atoms.

(2) Note. “Higher fatty acid” is a monocarboxylic acid contain-:
ing seven or more carbon atorns ‘bonded to a carboxyl
group, e.g., lauric, palrmtlc steanc, oleic, ncmolew, linoleic,
and behonolic acids. Where there are several unbroken
chains of carbon atoms bonded to the carboxyl group, one
of the chains must contain seven or more carbon atoms.

. 3 .‘Note Ester type waxes and esters of a hlgher fatty amd
* 'having seven or more carbon atoms and a monohydnc
‘alcohol.

- '(4) “Note. The coriversion of fats, protems, and carbohydrates
to fatty acids is a step in the anaerobic dlgestlon of sewage
provided for i in Ciass 210, subclasses 24 -
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(2) Note. A conitnou carbocychc nng system may ‘contain
three or more carbon atoms and may be bndged or fused
e. g R

(3) Note. This’ subclass prowdes for compounds generally re-
ferred to as alkalo1ds ' . L

120 N;trogen or Oxygen Hetero Atom and at’ Least one Other Di-
verse Hetero Ring Atom in the Same Bmg
Subject matter under subclass 117 wherein the product synthe-
_sized contains a hetero ring which contains at least two different
- hetero atoms, one.of which is either nitrogen or oxygen.

121. Nitrogen as Only Ring Hetero Atom:
Processes under subclass 117 wherein the product’ synthesxzed
contains a hetero ring having’ mtrogeu as the _only hete_ro atom.

122. Containing Slx-Membered Hetero Ring:
'Processes under subclass’ 117 wherem the N-contammg hetero )
ring contains su;-members L :

123 Oxygen as Only ng Hetero Atom o o
.. Processes under subclass 117 wherein the product synthesized
contains a hetero ring wherein oxygen is the only hetero atom.

124. Containing a Hetero Ring of at Least Seven ng Members, e. £,
- Zearalenone, Macrocyclic Lactones; etc.:
Processes under subclass 123 wherein the product synthes:zed
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110 Glutamlc Ac1d Glutamme _____
is an acid or salt form of 2-amino pentanedlorc acid or alpha-
amino-glutaric acid or 1-amino propane-1, 3-dicarboxylic acid or
- 2-amino glutaramic acid or glutdmic acid 5-amide. .=~ - -

111. Utilizing Biotin or Its Derivatives:
- s»Processes under subclass 110 wherein biotin or biotin: denvatxve
is present in the productlon med1a s -

& (1)*"'Note Biotin denvatxves mclude deSthIO-bIOtiﬂ, ‘biotin-d-
sulfo:ude blocytm _

o (2) Note. Molasses and various carbohydrate and protem hy-
o 'drolyzates prowde b:otm ) :

112. Utilizing Surfactant, Fatty Acids or Fatty Acid Esters, i.e, Hav-
ing Seven or More Carbon Atoms:
" Processes under subclass 110 wherein a surfactant or a fatty acid
* or a fatty acid ester is present in the production media.

(1). Note. A fatty acid or 1ts ester 8 deﬁned as contammg seven
or more carbon atoms ina smgle cham

-113 Methlomne, Cysteme, Cystme [ :
Processes under subclass 106 wherein the product synthes:zed

~_is.an acid or salt form of 2-amino-4-(methy! thio) butyric acid or

 2:amino-3-mercaptopropanoic acid or 3,3 -dithiobis- (2-anuno-
propanoic acrd) w ‘ - :

114 Cltrulhne, Argmme, Ormthme : o '
- Processes under subclass 106 wherein the produot synthesrzed
is an acid or salt form of alpha-amino-6-ureidovaleric acid or
1-amino-4-guam'dovalenic acid or 2,5 diaminopentaneic acid.

‘115. Lysine; Dlammoplrnehc Ac1d Threomne Vahne
Processes under subclass 106 whetein the product synthesrzed
is an acid or salt form of 2,6-diaminohexanoic acid or 2,4 diami-
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99 Produced by the Action ofa Carbohydrase, e. g Maltose by the
Action of Alpha Amylase on Starch, etc.: '
Processes under subclass 72 wherein the product synthesized is
a saccharide or polysaccharide produced by the enzymahc hy-
drolysxs of a polysaccharide.

Sec-zi'c'h' This Clﬁss, Subclass |

174, for immobilized en'zjfnie' pfeparatioﬁs Whioh-may cata-
lyze this process.

: 200 for the enzyme which may catalyze this reaction.

100. Dlsacchande :
Processes under subclass 72 wherein the product synthesxzed is
a glycos1de composed of only two glucan m01et1es

'1-01 Polysaccharide of More than Five Saccharide Radicals Attached
to Each Other by Glycosidic Bonds: :
Processes under subelass 72 wherein the product synthes:zed
contains five or more saccharide moieties bonded together.

102. Pullulan:
Processes under subclass 101 wherein the polysaccharide is
 composed of glucose units which are joined predommantly by
1 6 glucosxdw bonds

_ 103 Dextran. : : B -
Processes under subclass 101 wherem the polysacchande is
* composed of maltotriose units which are linked by 1, 6- glucos1d-
ic bonds,

(1) Note. Dextrin and Dextrine are not variant spellmgs of
i . “Dextran,” instead they are respectwely a starch hydrolysis
product and a variant spelling of dextrin.

104. Xanthan, i.e., Xanthomonas-Type Hete'rotiol'ysaccﬁarides:'
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- 426, ‘Food or Edible Material: Processes, Compositions and

Products, particularly subclasses 16, 28+, and 64 for pro- -

cesses of producing mash or wort when combined with
_ steps for producing an edible, eg,a beverage and the
" product of such processes.

Produced by the Action of an Isomerase e.g., Frutose by the
Action of Xylose Isomerase on Glucose, etc.:

- Processes under subclass 17 wherein the product synthesized is

- -an eénzymatically 1somenzed polysacchande or sacchande con-

195,

taining compound.

- Search This Class, Subclass: .. . i

174, for:‘immobi'l‘ized isomerase preparation.
933 and 234, for isomerase.

Produced by the Action of a Beta-Amylase, e:g., Maltose by
Action of Beta-Amylase on Amylose, etc.:

Processes under subclass 72 wherein the product is produced by

“'the suécessive hydrolysm of alpha-l 4~glucan bonds in a polysac-

charide from a termmal end.’

(1) Note; Malt and malt diastase are considered to include a

mixture of alpha- and beta-amylases. Products containing
saccharide radicals (other than mash or wort) produced by
malt, malt diastase, or malt extract are provided for here.

Search This Class, Subclass:

1744, for immobilized beta-amylagg _‘prepéraﬁo_ns.

- 20, for_beta—amylas_e type enzymes. ‘:

96.

Produced by the Action of an Exo-1.4 A]pha- Glu&éidase, e.g.,
Dextrose by the Action of Glucoamylase on Starch, etc.:
Processes under subclass 72 wherein the produet synthesized is
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89.

" 90.

(1) Note. See subclass 87 Note (1) for a deﬁmtlon of substituted.

Nucleotide:
Processes under subclass 85 wherem the nitrogen is part of a

purine or pyrimidine ora substituted purine or pyrimidine ring

and the compound additionally contains a phosphoric acid resi-

due esterified to one of the hydroxy! groups of a saccharide

m01ety

Dinucleotide, e.g., NAD, ete.: :

Processes under subclass 89 wherein the product contains only
two nucleotides Jomed through esterified phosphoric acid resi-
dues.

(1) Note. See subclass 87 Note (1) for deﬁmhon of the ten‘n
substituted. _ o .

."Polynucleotide, e.g., Nucleic Acid Oligoribonucleotides, etc.:
* Processes under subclass 89 wherein the product synthesized is

"""o | ]

__..o.._p--o—cu.

- T
where n is a whole number equal or gréater than two, R’ = H,
OH and R" = purme or pynmldme ora subst1tuted purine or

L pyrutmdme B

.'-l 92,

(D) Note. See subclass 87, Note ( 1) for a definition of substitut-

ed,

‘Having a Fused Hihg Coutathg a Six-Membered Ring Having
~T'wo.N-Atoms in-the Same ng, e. g Purme Based Mononucleo-

tides, etc.:
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Prepanng Nitrogen-Containing’ Saccharide:
Processes under subclass 72 wherein the product synthesized

- has a nitrogen-containing group bonded to a chain carbon of the

saccharide or polysaccharide.

N-Glycoside: p :
Processes under: subclass 84 wherem the product synthesized is
a glyeosidic derivative of the cyclic forms of saccharides or poly-

..saccharides in.which the aglycone portion:is attached through

nitrogen to the saccharide. mmety by subst1tutmg it for the

| "hemlacetal hydroxyl of the sugar

1) Note. 'The'a‘glji"the ;-_a_ﬁ b‘g’ pqncryarl‘_ig,{;‘

86.

(2) Note. N-glycosides in which the “aglycone is purine or
pyrimidine in which the ring structure is intact are pro-
- vided for in subclasses 87 and 89. Compounds such as

6-azauracil riboside : . o or

" 8-azaguanine riboside - U are

not considered to be w1th1n thlS meamng and thus, are here
in subclass 85.

Cobalamin, i.e., Vitamin By, LLD Factor:
Processes under subclass 85 wherein the product synthesized
has the following structure:
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‘78 "Oxygen Atom of the Saccharlde Radmal Is D1rect1y Bonded to

a Condensed Ring System Having Three or More Carbocyohc

- Rings, e.g., Davomycin, Adriamyein, etc.:

79.

" Processes under subclass 74 wherein a condensed ring system

having three or more carbocyclic rings is. dn'ectly bonded to an .
oxygen atom of the saccharide radical, e.g.,

_Oxygen Atom-of the Saccharide Radlcal Is Bonded to a Cy-

. - clohexyl;Radical; e.g., Kasugamycin etc:

- 80.

81.

Processes under subclass 74 wherein a cyclohexyl radlcal is
bonded to an oxygen atom of the saccharide radical, e.g.,

Cyclohexyl Radlcal Is Substltuted by Two or. More Nltrogen
Atoms, e.g., Destomycin, Neamin, etc

Processes under subclass 79 wherein two or more nitrogen
atoms are attached to the cyclohexyl radical [formula omitted].

Cyclohexyl Radical Ts Attached Directly to a Nitrogen Atom of
Two or More N—C(=N)—N Radicals, e.g., Streptomycin, etc.:
Processes under subclass 80 wherein nitrog_en atoms of two or
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@)

€
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@

Note. The aglycone isa nonsacchande matenal e.g., ben-
zene, indoxyl, anthracene, etc.

Note. On complete hydrolysis Segcosxdes i"yi;élzi: one or
more monosaccharides, and a mono or a polyhydnc thlo] or
thiol phenol. SRS .

Note. The cyclic sugars referred to in the: defimtlons are
normally pyranoses or furanoses.

Note. Cl&éos_id_e_s derived fromi-aldoses are referred to as
aldosides, and those from ketoses are ketosides. -

Preparing O-Glycoside, e.g., Glucosides, ete.:
Processes under subclass 72 wherein the product synthesized is

“an acetal derivative of a cyehc form of sugars in which the

~* hydrogen atom of the hemiacetal h)’dl“”‘yI has been replaced by
- an alkyl aralkyl or aryl grOUP

o

= i:'(3),.?.

e

75.

@

@

: Note An 0 glycosuie isa compound havmg a suga: moiety
f:connected toan aglycone moiety, via oxygen _

Note. The aglycone is a nonsaccharide matenal e. g ben-

5 __)_zene, indoxyl, anthracene, ete..

:'Note On complete hydrolys:s O-glycomdes yleld one or
.“more monosaccharides, and a mono or polyhydno alcohol
‘or phenol. ‘ :

Note. The cyclic sugars referred’ 0 in the defimtlons are

- norma!ly pyranoses or furanoses s

"‘Notél"Glyoosides derived from aldoses afe"_i'éferi'od_ to as

aldosides, and those from ketoses are ketosides.

“Oxygen of the’ Sacchande Badxcal Is Dn'ectly Bonded to a Non-
* saccharide Ring or a Fused- or Bndged-ng System Which
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~ formed by hydrolysrs of a peptide bond and contams at least one

70.
~ Glutanthione, etc.:

peptide bond.

(1) Note. A peptlde bond is deﬁned es an annde lmkage be-

tween two ammo acid residuies.

Having a Known Sequence of Two or More Ammo Amds, eg.,

- Processes.under subclass 68 wherein the product contains two

:_..j.;or more amino acids linked by a peptide bond and has a known

sequence . of at-least two amino acids. .

.+ (1) - Note. This-subclass. will. provide. for. partially: sequenced

.polypeptides where only parts.of the whole structure have
-been elucidated so long as the sequence of at least two
amino acids is known. . SRS g

(&) Note.The concept of known sequence is not limited to the

7L

0 disclosure in a given document. Avarlable structures in the
: hterature should always be consulted

Cyclic or Bridged Peptlde or Polypeptrde, eg., Bacrtracrn, etc.:

. Processes under subclass 70, wherein: the :product. synthesized

- ."'_: " contains a ring structure composed of four or more amino acids
o _lmked hy peptlde bonds

72.

Preparmg Compound Contarnmg Sacchande Badrcal

. Processes under subclass 41 wherein the product synthesized

" containsa saccharide or polysacchande, the monomeric units of

which' ¢ontain at least five-carbon atoms, or their reaction
‘products wherein the carbon skeleton of the sacchande or poly-
saccharide of the unit is not destroyed :

(1) Note. Included herein is cellulose, derivatized cellulose,
" starch, derivatized starch, sugars, !rgmns, tannins, o-glyco-
sides, n-glycosides, and s-glycosides.

(2) Note Processes wherem the, product synthesrzed isa de- ‘
~'gradation product which contains fewer than five-carbon
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67.
. Carotene:

{2) Note, ‘Saccharide denvatzves are excluded herefrom

Search This Class, Subclass:
72+, for saccharide derivatives of these compounds. . -

Preparing Compound Contalmng a Carotene Nucleus, ie,

Processes under subclass 41 wherem the product synthes:zed

L :contams

(1} “Note. Caroteniods having a cyclic groupare properly classi-
fied here

(2) Note. Structures above can be parnally hydrogenated such
as Phytofluene.

* Search This Class, Subclass:

* 166, " for the eyclic carotenoid, lycopene.

Preparing Peptide or Proteins:

Processes under subclass 41 wherein the product is a high
molecular weight polypeptide of alpha amino acids or consists
of twe or more amino acids linked by a peptide bond.
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""" rnost one bond to halogen, and the other side-chain havmg at

least one oxygen atom bound in pos:hon to the nng, i.e., prosta-

glandms having the structure,

64.

Preparing Compound Other than Saccharide Contammg aTet- .
racycline Nucleus, e.g,, Naphthacene, ete.: '

Processes under subclass 41 wherein the product synthesxzed

contains a naphthacene ring system, ie.,

and nonsaccharide ring unsaturated derivatives thereof. '

(1) Note. Tetracyclines are properly classified here

(2) 'Nété; Sacchande delfiv-'.gt.ﬁ'ﬁe‘s: éﬁ'e_.:éx.d!.ﬁdé&.her.efr'(l)‘m..

. Search This Class, Subclass: ...

65.

78, for saccharide derivatives, =

Preparing Compound Other than Sacchande Contammg a Glb-:
berellin Nucleus, i.e., Glbbane s

" ‘Provesseés under subclass 41 wherein the product synthes:zed

~ contains

other than the saccharide. |
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{1) Note. The phenanthrene ring system contains more hydro-

: gen than is present in phenanthrene

() :Note Common atoms of two nngs are conmdered to belong

53:

54, P :
.. Processes under subclass 52 wherem the product synthemzed is
_formed by.biochemical transformahon within the D-nng

55.

57,

to the nghtmost nng

{3) Note, Homo denvatwes wherem the D-rmg is expanded to
6-carbons such as in Hellebrm are found here.

- Containing Heterocychc Bmg

Processes under subclass 52+ wherein - the cyclopenteno-
phenanthrene ring system synthes1zed contains an addmona]
ring which i isa hetero ring, : :

‘. (1) Note. The hetero rmg may be fused or bndged w1th the

’ cyclopentenophenanthrene ring system

Action on D-Ring:

" {1) Note. The 13-and-14 pos:tlons are conmdered to be on the

D-nng

'.Actlng at 17-Pos:t:on T
‘Processes under subclass 54 wherein the product synthes:zed is

formed by blochexmcal transformatxon at the 17-position.

(1) Note, This subclass mclu&es cleavage of the 17-side chain
with the formation of keto or. hydroxy groups at the cleaved
position.

. Hydroxylatmg at 17-Posxtlon
' Processes under subclass 55 wherein the product synthesized

has a hydroxyl group at the 17-position and is formed by the
addition of an oxygen atom to the pendant hydrogen atom.

Hydroxylating at 16-Position:



44.

45,
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must contam the 1 thxa-4—aza-blcyclo heptane nng system
- compound.”

By Desacylation of the Substituent in 6-Position:

' Processes inder subclass 43 wherein the product syntheslzed is
‘ prepared by the hydroly51s of an acetyl group in the 6-position.

By Acylation of the Subshtuent in 6-Position: ;
Processes under subclass 43 wherem the product synthesmed is

o :prepared by subshtutmg an acy! group in the 6- posmon

6.1

'(1) Note The med:a of the processes mcIuded herem must

- contain the 1- th1a—4—aza—b1cyolo heptane nng system com-

| pound

In Présence of Phenyl Acettc Amd or Phenyl Acetarmde or

 Their Detivatives:

Processes under subclass 43 wherem phenyl acetic acid or sub-
stituted pheny! acetic acid or salts thereof or phenyl acetamide

7 or substituted phenyl acetarmde or salts thereof is present dur-
_ing the synthes:s A : R

47 P

48.

Pre'paring -comp'ouﬁas Having a 1-thia-5-aza-bicyclo (4.2.0) Oc-
tane Ring System, e.g., Cephalosporin, etc.:
Processes under subclass 41 wherein the product synthes1zed

-* contains a 1-th1a-5-aza blcyclo (4 2 0) octane polycychc nng Sys-
tem ie,

Di-Substituted in 7-P031t10n

Processes under subclass 47 wherem the polycyclic ring system
synthesized contains two substltuents other than hydrogen in-
the 7-position.
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* tinomycetales' “unicellular,” algae pIant cells acti-

nomycetales, and protozoa.

Note. Synthesis for purposes of this subclass involves the

- preparation of a’composition or compound whith® d1d not
* -exist in the starting material, and does not include an ancil-

lary operation wherein 'a material is chemically modified
by an enzyme, cell free or immobilized, or microorganism
or animal or plant cell so as.to degrade or change the

chemical structure thereof so that another material which
_ is in initial mtunate contact with the modified material can
be recovered in a nonmodified form. See in particular,

subclasses 262+ of th1s _schedule for such hberatlon or

- purification processes.

(3)

Note. As between Class 260 and this class (435) prov:de an

" original home for all ‘synthesis which include actlon by a

@)

mlcroorgamsm or enzyme.

Note. Enzymes for the purpose of this subclass are polypep-

tides or proteins or material containing the same which are

B capable of chemically transforming matter, e.g.; oxidation,

_ete,, without undergoing a transformation itself.

Note. Processes for producing an enzyme or microorgan-

ism are excluded herefrom and are’ found in- subcIasses '

183+ and. 243+.

6)

Note. Processes for the production of products in which the

~ structure is not disclosed should be placed in this and the-

. indented subclasses in the first appearing subclass which

takes an identified constituent of the product. Should such
- a placement prove 1mposs1ble ‘then, placement is on the

o . basis of the mlcroorgamsm s 1dent1ty

Sééfch Class:

~ 204, - Chemistry, Electrical and Wave Energy, for chemical

- processes including electrical or wave energy methods.
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(1) Note. Included herem are ‘teist mecha that contains’ chem1—
“ cals which change or ‘remain unchanged in color or other
physical ¢ appearance due to the action of or the absence of

' actxon of the nncroorgamsms on the test mecha

. "(2): Note Thls subclass mcludes but is not restncted to testmg

of biological samples.

) (3) f':Note Test medla mcludes culture medla pIus a chromo-

, phore

{4) Note. This subclass mcIudes determining the metabolic

character of a ‘microorganism, i.e., the productlon or con-
. sumptlon of a partlcular metabohte c

Search Th:’s Class, Subclass:

B 32 and 33 for sumlar process used to test for antlmlcroblal

35.

36.

sen51t1v1ty

Using Radioactive Material:
Subject matter under subclass 34 where the testmedia contams

. an assimilable radioactive labeled compound.

Streptococcus; Staphylococcus:

‘Subject matter under subclass 34 where the microorganisms

o involved are Streptococcus or- Staphylococcus-or the agent is

37. |

specific for.indicating the presence or absénce:of Streptococcus
or Staphylococcus

Nitrate to Nitrite -Reducing Bacteria: |
Subject matter under subclass 34 where the microorganisms
invoived are nitrite forming bacteria or the agent is specific for

indicating the presence or absence of nitrite forming bacteria. -

(1) Note. It should be generaily br_esu:ued that't{h‘e' presence of
the nitrite is due to-bacterial conversion of nitrate to nitrite.
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--subelass 3 for-a process of staining:cells or a tissue sample
- for purposes: of microscopic examination. - =

'427,. Coating Processes, subelass 2 for coatmg a blologlcaI

specunen fora medlcal test. -

Metho'ds“ of -Sajhpling or Innoculating or Spreading a Sample;
Methods of Physically Isolating an Intact Microorganism:

Processes under subclass 29 in which (a). a series of sampling
steps are claimed in which a sample containing a microorganism
is separated or recovered from a larger body of material before
or while performing a measurement or test, or (b) a sample is
brought into contact with a measuring or testing media to result
in a particular geometnc pattern or at a partlcular varymg ﬂow

‘ rate

; (1) Note “This subclass prowdes for samplmg when clauned by

a series of sampling process steps, i.e., not samphng by
name only.

(2) : Note “This’ subclass provxdes for applymg l:he sample ina

- particularly - claimed varying flow rate or pattem or path
other than merely a single straight line. '

8y Note: Mere nonpattern apphcatlons such as d1ppmg or

spaymg is not mcluded herem

(4) Note. Included in this subclass is a test or measurement
which includes a swab streaking procedure or centrifugal
density separatxon step

."'7-"-Search Th:s Class Subclass PN

243, for samphng, mnoculatmg, spreading a sample or physi-
- .-+ cal isolation of samples which are not ciauned as part of
a test. =

-~ 292, for'innoculation and sampling 'aﬁﬁa'ra'tus;ii'

A _ 1 M
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22,

23. ‘
" Subject matter undér subc}ass 18 where the matenal to be mea-

‘App.L.02{2] . BIOTECHNOLOGY AND THE LAW

sured or tested contains cholingsterase or acétylcholinesterase
or the agent used for the measurement or tests contains choli-
nesterase or acetylcholinesterase.

Involving: Phosphatase

Subject matter under subclass 19 where the matena] to be mea-

sured or tested contains a phosphatase or the agent used for the
measurement or test contains a phosphatase

(1) ‘Note, Phosphatase includes all of the phosphenc ‘monoest-

&t hydrolases (ICE classification 3 1. 3) mcludmg the phy-
tases and the nucleohdases o

Involving Amylase:

“ Subject matter unider subclass 18 where the matenal to be mea-

sured or tested contains amylase or the agent used for the meas- -
urement or- tést contains’ amylase

Involvmg Proteinase:

- sured or tested contains proteinase (endopeptldase) or the agent
- ‘used‘for the measurement or test contains a protemase (en-

24,

dopeptidase).

“(1)" Note. Enzymes includedin this subélass are trypsm pepsm

ficin, bromelin, papain, renin.

(2) Note. Where the hydrolytic activity of an enzyme on a
+ ‘protein or polypeptide is unclear it should be presumed to
- be-an endopeptidase, classifiable m__subclass 23.

Involving Peptidase:

Subject matter under subclass 18 where the material to be mea-
sured-or tested contains a peptidase (exopeptidase) or the agent
uised for the measurement or test contams a peptldase (exopep-
tidase). ' '

Involving Oxidoreductase:

‘ Subject matter under subclass 4 where the matenal to be mea-
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“Involving Luciferase: ~

Subject matter under subclass 4 where the matenal to be mea-
sured or tested contains luciferase or the agent used for the
measurement or test contams Iucrferase

fa '(1:)' Note Fn'eﬂy extract or fireﬂy Iantern extract contams hici-

ferase.

Ceomlcrobrologlcal Testing, e.g., for Petroleum etc:

* Subject matter under subclass 4 where the measurement or test

is for the presence or ahsence of mineral deposits or for the

_presence of mrcroorgamsms which' thrive in ‘the presence of
such mmerals

b » (1) Note Tlns subelass provrdes for detechon of underground

10,

depos1ts of petroleum or natural gas -

Invoivmg Uric Acid:

Subject matter under subclass 4 where the matenal to be mea-
sured or tested contains uric acid or the agent used for the

. measurement or test contams uric acrd

1L

l-lnvolvmg Cholesterol

Subject matter under subclass 4 where the material to be mea-
sured or tested contains cholesterol or the agent used for the

... measurement or test contains cholesterol.

12,

13.

: Involvmg Urea or Urease SRR
. Subject matter under subclass 4 where the matena] to be mea-

sured or tested contains urea or urease or the agent used for the

r_r_reasu.rement.or test contains urea or urease.

-.,Involvrrré f}lood:' Clotting Faetor, e.‘g'.,-"‘:Irwolving= ’Fhrombin,

Thromboplastin, Fibrinogen, etc.:

Subject matter under subclass 4 where the matenal to be mea-
sured or tested contains a blood clotting factor or the agent used
for the measurement or test contains a blood clotting factor.

Search Class:
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350,

Recorders, subclass 1 for recording processes per se.

‘Optics, Systems and Elements, subclasses 92-95 for trans-

parent microscope slides with means to contain and sup-

N port the.life ﬁmctions. of_ a microorgani_s_m.

356

"_364

0ptlcs, Measunng and Testmg, especla]ly subclasses 4
- 28, 141,.152, 205+, and 218 for methods and apparatus
~ for optical testing with‘a photoelectric light détector with
‘either an indicator or structure to support or contain the
specimen or- sample under: test..Class 356 provides for
methods’ and. apparatus, for vmual counting of bacteria
colonies, etc., with a scale or spacer to aid the eye without
an optical element or statistical analysis procedures for
the sizing and counting of parhcles such as bacteria colo-

'~ nies by visible light and'the countmg of particles one by
. one with'a mlcroscope havmg a gratlcule rather than a

*gross hair or rectlcle

‘Electncal Computers and Data Processmg Systems, sub-

class 496 for data | processmg systems or calculatmg com-

puter” des:gned ‘for use in  chemistry, chemical
engineering or other areas of engmeermg or for the solu-
“tion of problems in: these areas R :

"42'4,' Drﬁg, :B'ib:Aff'e'étiﬁg and Bt;d)‘rf Treaﬁﬂg éc;ihpositions

subelasses 2+ for a composition or method of in vivo
testing (diagnosing) a living body or for an in vivo method

~ of testing or analyzmg a composition of that class (424).

5. Involvmg Vn'us or Bactenophage '
Subject matter under subclass 4 where'the matenal to be mea-
sured or tested contains a virus or bacteriophage or the agent
used for the measurement or test contains a virus or bacteno-

e phage

6. - Involvmg Nuclelc Ac:d ' o
" Subject'matter under subelass 4'where the matenal to be tested
or the composition in which the test is conducted contains nu-
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(2)

presence or - absence of the  designated ‘chemical com-
pound, ‘microorganism, plant or animal ceil or enzyme.

Note. The enzyme herein can be free or 1mmob1hzed or
present in a cell, tissue, or organ '

" ‘Note. Compositions herein may {néludé.ipert carners that

have either a single or multiple zones of chemical agents.
Included as carriers are bibilous or absorbent matenals and
films.

"' Search This Class, Subclass: ~

174+, :fd'i":_ii'rﬂx:ﬁobiiized'.enzyﬁles'pef-'se;- :

_183+, for en_zymes. _

."5188 for stablllzed enzymes, enzyme conjugates or COHIPOS]-

tzons thereof

'-',:235+,‘-- for viruses per se. =~

N 287+, '._:"._forf apparatus for. meas'u‘ri'ng‘ and testing:

Search Class

23

Chemlstry, Ana]ytlcal and Physwa] Processes, subclasses
- 230+ for processes for ana]ys:s involving steps for causing

_ or promoting a chemical reaction, regulating or control-
ling a chemical reaction. This includes tests dependent
- upon the chemlcal i.e., proteinaceous reactivity of an en-

... Zymeas opposed_ to its catalytic functioning provided for

in Class 435. Measurements and tests when claimed in

.. association with chemical processes- prov1ded for in other

‘Classes, e.g., 435, 208, 260, 423, etc., are class:ﬁed in the

.. class providing for the chemical process.
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(2) Note Th1s subclass prowdes for composmons for artificial
msemmatlon ST

a ééafch This "c"'l'ass, Subclass: ..

235+, where the tissue or cell culture is. concomm1tant with
virus propagation.

243+, for culture medlafor propagatmg nucroorgamsm

Search Class: = T

62, Refrigeration, for methods of mamtammg the wablllty of
living tissue and cells including sperm under refrigeration
or in a frozen state. Thesé Processes mayinclude the addi-
tion of chemical agents to prevent or minimize ceilular

. damage from the refrigeration. - s

- 128, Surgery, appropriate subclasses: for:a method of blood
transfusion, or artxﬁclal msemmatlon .

424, Drug, Bio-Affecting- and Body Treating - Composmons
‘ subclass 88 for therapeut:c compositions containing a liv-
ing cell which functions as an antigen; and subclass 101
~ for therapeutic compositions containing viable blood cells
-+t and a therapeutically active ingredient. Class 424 further
* »  provides'for processes of radicactive labeling of blood
cells for radio pharmaceutical use such as visualization of
internal organs and the composition for such use. Class
..+ 424 also provides for cell histology comipositions whereas:
.. Class 435 provides for the use of such composntlons
3.’-f1Cdnditidﬁ>Re’Sponsive Conti‘oi Prdces_g:: '
~ Process under the class definition in which a process parameter
is measured and that or ‘another process parameter is varied
responsive to such measurement.
(1) Note. The measirement should be by a‘nénsubjective
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e 'pounds other than an’ unmoblhzed or- msolublhzed enzyme or

' an'enzyme’ per se, Productxon of metil or aminonium salts of

“a ‘compound are classrﬁed W1th the productlon of that com-
pound.

Y 'A'diino" Acid Residues—If upon hydrolysis of an inidentified

product the only residues are amino acids, it should be pre-

" sumed that the product is a protein or pepnde If other organ-

- ic moieties are present after hydrolysm of the product then

- placement-should be made upon the basis of the presence of
such structure in the product. : = :

- . Presumption—In the-absence of a clearly claimed step of kill-
'+ ing or-inactivating a microorganism in an:antigen-antibody
- -test:the microorganism should be treated as a living antigen.

: SUBCLASSES

1. '*leferenhated Tzssue or Organ Other than' Blood Per Se or
Differentiated Tissue or Organ Ma:ntammg, Composmons
. Therefor; Apparatus Therefor:
Processes, apparatus or composrtlons under the class deﬁmtlon '
for the maintenance of d:fferentlated trssue or organs or the
' .dlfferennated trssue or organ per se: e

(1) Note. Maintenance includes keeping an organ under con-
ditions in which it produces a product eg. hormone etc.,
. which is later, recovered o

CUe ) -fNote ' Trs§ue is presm'n'e"d 'to be undifferentiated in the ab-
- “sence of a clear sowing to the contrary. The fact that a
*- tissue continues to’ produce hormones, etc., is to be taken

"‘as an indication that the tissue retains its dxfferenhahon

(3) .- Note. For a process to be classified in this subclass, the
- tissue must:be-maintained in a viable state (e.g., in a nutri-
ent or life sustaining media) ‘and the tissue must contain an
intergral cell wall. Thus, the preservation of blood plasma
“provided forin‘subclass 2 is excluded from this subclass.
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e SR 281, 283, 311
215 . . _ o - 287, 298, 299 -
235 . , Lo 4 .
250 ol I B o 29
252 A 4, 262, 264
259 e _ I1 B . 266, 281
260 ILA B . 4,68,72, -
A L 155, 174, 262,
R R 272, 274, 277
261 _ o 266, 283
264 E 174
299 R 281 _
324 O 4,289,291 -
46 4,289,201 -
30 ; 4, 39
356 4
364 - 3,4,280 =
422 .- - 288,304,306
- S ) . 310, 311, 312
423 Il B 262, 283
424 . I A g 2, 4, 29, 68,
R ' 173, 235, 236,
o 245, 255, 269 -
o ‘ 155, 174, 243;
I . | 248,255,257
427 29 :
428 3 68, 174
429 HA
430 1A _
432 ‘ - 312
53 o 72

V. Glossa:y
: Actw:ty—Rate of metabolic or anabolic action, speed or efﬁb
ciency. Mere suppression of competmg strains is not v:ewed:-

as mcreasmg the activity.

. Btochem:cal—-—By means of a bacteria, yeast, animal or pIant
”cell or virus, or the parts thereof.

S ;Condensed—Bndged or fused.
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in part IVA of the headnotes to classes prov:dmg for
< ~similar subject matter.’ :

Class 435 prov:des for the use of .adlant energy to alter
~ 'the genetic: structure’of 'a microorganism as part of &
.. measuring ‘and 'testing process or in combmahon with

-=:rmcrob1al growth or. enzymology '

' -.Class 366 prov1des for apparatus and processes restricted
to causing fluid or partlculate matenal to move irregu-
i ,larly and commlngle : : :

: Class 435 prowdes for apparatus w1th ag;tators claimed
ot solely disclosed as useful for. mlcroorgamsm propaga-
tion or enzymology and for processes of microorganism
propagation or enzymology which may mclude an agita-
tion step. o .y :

" Class 260, Chemistry, Carbon Compounds, provides for

organic compounds per se and methods of synthesizing
. them by means other than a mlcroorgamsm or enzyme.

Class 423, Chemistry, Inorganic; provides for processes

of purification of fermentation off. gas by chemical
“fneans as well as the - recovery of metal vilues by means
other than m:croorgamsms or enzymes

Class 435 prov1des for processes of- synthesis of organic
_or morgamc compounds mvolvmg a mlcroorgamsm or
enzyme

Search Class Notes

In general in subclasses 84+ mdented subclasses 95, 96, 98,
and 99 compounds are produced by hydrolysis of larger struc-

. tures with subclasses 97 and 100 thru 1035 providing for build-

IV,
L and Subclasses of ThlS Class

~-ing up :from smaller saccharide units, while subclass 94 is

reserved for the enzymatic interconversion of isomers.

Index to Line and Search Notes in Class Deﬁmtlons Sections
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" -an ‘enzyme in a testing composition functions
catalytically until r'ebutte‘d. g

Class’ 435 prowdes for in'vitro testmg by or for a microor-
: gamsm or ‘enzyme or tests mvolvmg the propagat:on of
“ amicroorganism or catalyhc use of an enzyme. Class 435
provides for antlgen-antlbody tests wherem a living anti-
gen, i.e.,, a microorganism is‘involved or an enzyme label
1s present

“Class 34 Drylng and Gas or Vapor Contact with Solids,
provides for processes and apparatus for drying of a solid
which may include a mlcroorgamsm enzyrne or medla

'composmon

Class 435 prov1des for processes ‘of culture or propaga-

tion of microorganism including the production of en-

zymes and media and provides for the combination of

culture or productlon w1th drymg or another Class 34
' operatlon :

Class 48, Gas, Heatmg ‘and I]lum:natmg, for gaseous

compositions for heating or illuminating by combustion

_which may be the result of a process usmg a microorgan-
' ‘lsm or’ enzyme '

‘Class 73 Measunng and Testlng, prowdes for processes
and apparatus for determining the physical properties of
the product of fermentation or enzymology and include
process and apparatus for measuring the rate of sedi- -
mentahon of elements in blood

: Class 435 provxdes for processes and apparatus and

material for measuring and testing blood which involve

~ the propagation of a mlcroorgamsm or catalytlc func-
tlonmg of an enzyme o

Class 99, Foods and Beverages Apparitus, for apparatus

adapted for the preparation of a beverage or beverage

intermediate by carrying out primary ethyl alcoholic
~fermentations and apparatus for the aging, reﬁnmg, and
-purification of alchohe beverages.
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_ ¢roorganism or using an enzyme to produce a drug or

bio-affecting composition. Class 435 provides for virus
culture and attenuation, for the virus or microorganism

- “per se and théir culture and propagahon and for in vitro

- diagnostic tests mvolvmg a microorganism or enzyme

and antigen antibody tests which involve a living mi-

_ croorgamsm or use of an enzyme. label.

" Class 426, F ood or Edlble MatenaI Processes, Composi-

tions and Products, provides for fermentation processes
that are solely disclosed or claimed as preparing an edi-

 ble, aid for mixtures of enzymes or ferments solely dis-

closed or claimed as edible or used in the preparation of
an edible, Class 426 provides for compositions and pro-
cesses of preparation relating to compositions which

" have. the capacity to ferment and produce an edible, but

which are claimed as being in an inactive state, and also

_ provides for. composmons which are undergoing a fer-
~ mentation to produce an edible product. See especially

subclasses 11+ for alcoholic beverages, or. other bever-
ages, milk or other alimentary articles or compositions,

. when the beverage or other alimentary articles contain
. bacteria-or enzymes; processes-of making the same

.. which includé microorganisms or.enzymes. Processes of

-autolysis or microbial or enzymic destiuction of yeasts or
other living organisms are in Class 435, subclasses 2624,

.--but processes of preparing foods including such autolysis
~are in Class 426. Processes of making vinegar by meth-

'+ - ods including use of a m;creorgamsm or enzyme are in
: Class 426 SRR _

? Class 435 provxdes for processes and apparatus of

- production of nonpotable ethanol and dcetic acid and for
.- processes and apparatus for diastatic mashing as well as
-~ ferméntation other than-primary fermentations. Class

- 435 also provides for compositions and processes of pro-

7« ducing-a microorganism conta:mng starter culture use-
e ful in the product:on of an edxble product

| Class 435 W111 prowde for productlon of protein from a

single source by fermentation or enzymology even if the
product is claimed as having & Class 426 ‘utility. For an
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‘or enzyme is measured by changé in electrolytic action;
for electrolytic’ or electrophoretic -or electroosmotic
separation and purification of an enzymie; for the use of
- electrolytic or electrophoretic or electroosmotic tech-
' - niques-to immobilize an enzyme; for processes of use of
' " an electrode ¢ontaining a m:croorgamsm or enzyme and
for the apparatus, which may include a microorganism

or enzyme, for the above processes

' Class 435 prowdes for: processes and apparatus for mea-

suring or testmg in which a microorganism is cultured or

~an-enzyme functions catalytically when a nonelectrical

- -property is measured for processes of purification and

~immobilization of enzymes and for processes using an
' 'enzyme to produce a product

e Class 210 L1qu1d Punﬁcatlon or Separahon, provides for
processes of treating impure liquids by processes includ-
ing a microorganism, e.g., bacteriological digestion of

© sewage including the use of an imimobilized microorgan-
ism and‘the apparatus for such processes, as well as
methods of physical separation’of microorganisms and
-vn'uses from hqmd medla

v CIass 435 prowdes for the growth of a'microorganism on

“* a liquid media and'the apparatus:therefor as well as

« providing for process utilizing an immobilized microor-
ganism-and: the immobilized m1croorgamsm per se.

i Class 252, Composmons, provndes for detergent compo-
s:tlons contalnmg enzymes

Class 435 prov1des for process of productlon of enzymes
and enzymes per se and enzyme compositions niot other- '
w1$e prov1ded for '

-Class 260 Chermstry, Carbon Compounds, provides for
the synthesis and liberation and purification by chemical -
or physical means of compounds and extracts falling

. within the class‘definition of Class 260 where such pro-
cesses do not include a step of treatment by a microor-
--ganism.or enzyme. Processes ‘of making chemical
-compounds that include the use of a microorganism or
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' 'processes of obtammg free metals from metal com-
. pounds or ores..

““Class 75 in" parhcular prov:des for processes of hy-
'-drometallurgy processes of beneficiating ores or recov-
ery of elemental metal from waste in which a
microorganism or enzyme is used when the reduction to

E elemental metal is cIauned

"—--"Class 435 provides for the pro'oe"s's"of producing a mi- -
‘eroorganism or enzyme useful in ore ‘treating and for
_processes of cu]tlvahng nucroorgamsms on sulfur con-

" tairing media. ~

Class 106, Compositions, Coatmg or Plashc prowdes for
processes which use an ‘enzyme’ or ‘microorganism to
produce a coatmg or plastlc composntlon

Class 435 provxdes for the use: of a m:croorgamsm or
. -enzyme to produce a product which may be a composi-
tion not otherwise provided for. - -

o C]ass;127, Sugar, Starch-and Carbohydrates, provides for

“ the hydrolysis of carbohydrates including their conver-

. sion to: sugar by chemical means or process using an

- enzyme or microorganism only where the hydrolysis by

microorganism or enzyme is followed by steps of con-

centration purification or treatment (such as crystalliza-

tion) to make a sugar or syrup. Additionally, Class 127
prov:des for the products of such processes

..'_Class 435 provndes for hydrolysm of a carbohydrate bya
. migroorganism or enzyme when not followed by steps of
concentration, purification, or treatmentto make a sugar
or syrup. Class 435, also, provides for hydrolysis by any
method when followed by treatment with a microorgan-
' lsm ot enzyme to produce alcohol

Class 128, St’irgery, appropriate' subclasses provide for
methods of blood transfusion and insemination by artifi-
cial means as well as for methods of treatment of the
living body or a test which involves contact with a body
' ‘and apparatus used in the inspection and treatment of
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" provxdes for a measurement ortestin wiuch an enzyme
““reacts chemically, i.e., non-catalytrcally and antigen anti-
* body tests for the identification of chemical species that

are non-dxagnostlc and do not mvoive a hvmg antigen.

B Class 435 prov1des for a test of méasurement involving

" a fnicroorganism or enzyme which functions catalytical-
ly as well as antlgen anhbody tests mvolvmg a living
mlcroorgamsm

e "‘(1)  Note. The burden of showrng an enzyme is fune-
- tioning’ non—catalytlcally is'ity Class 23, i.e., the pre-
* sumption, as between Class 435 and Class 23 is that
‘af enzyme in‘a test functlons catalytlcally until

" rebutted.

- Class 47, Plant Husbandry, whlch provxdes for mush-
“rooms or processes of or apparatus for cultivating or
culturing mushrooms; sprouting or germinating seeds
for planting, or testing the sprouting or germinating
power of seeds; articles or compositions that include
" seeds and either a microorganism or enzyme and pro-
‘cess of making siich articles or compositions; processes of
" cultivating or culturing seed plaits, or other nonfungal
+ plants that include ‘the use of a'microorganism or en-
zyme, articles, compositions, or apparatus, for use in the
~ above processes, or in makmg articles or compositions,
that include seeds and microorganism”or enzymes or
“processes of makmg articles or composnt:ons for use in

: the above noted processes

= Class 435 prov:des for materials that contain germmated

“.seeds, for processes that mclude germmatmg seeds or for

* apparatus for usé therein, e.g., malting grain‘'and malting

apparatus, etc., as well as processes involving propaga-

tion of umcellular algae or undifferentiated plant cells

" where there is no plant ‘propagation and for the extrac-
' uon ol—' enzymes from plants or plant products

Class 435 ‘also,’ provrdes for the productron of starter
culture for mushrooms or for the propagation of undif-
ferentiated plant cells as well as the culture of unicellu-
lar algae. :
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" the presence or ldentity of a compound or compom—
tion in a sample. .~
2 A rmcroorgamsm is 1denhﬁed by propagahon
(Text contznued on page App 1-23)
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883
884
885
886
887
888
889
890
891
892
893
894
- 895
896

897 ..

898
899
900
901
902

903

- 904

905
906
907
908
909
910
911
012
913
914
915
916
917
918
919
920
921

922
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. . Staphylicoccus aureus

. Staphylococcus epidermidis

A . Streptococcus

. Streptomyces
. Streptomyces albus -
. Streptomyces antibioticus

. . Streptomyces aureofaciens

. Streptomyces aureus
. Streptomyces bikiniensia

. . Streptomyces candidus
. . . Streptomyces chartreusis

. Streptoryces diastatochromogenes '
. Streptomyces filipinensigs

. Streptomyces fradiae .
. Streptomyces griseus

. . Streptomyces hYgl‘OScoplcu3 S

. Streptomyces lavendulae

. Streptomyces lincolnensis '
. Streptomyces noursei

. Streptomyces olivaceus

. . Streptomuces platensxs 7

. Streptomyces rimosus -
. Streptomnyces Sparogenes

. Streptomyces venezuelae
Streptosporang:um '
. Streptovirticillium

. Vibrio
. . Xanthomonas
. Using fungi
. .Absidia
. Aspergillus

. Aspergillus awamori

. . Aspergillus flavus

. Aspergillus fumigatus

.. - Aspergillus niger
. . . Aspergillus oryzae
. . Aspergillus ustus

. Aspergillus wenti

. Candlda

SUBCELLULAR PARTS OF MICROORGANISMS
. Using fungi
. Candida
. Candida albicans

A 1 MM



802
803

804
805
806
807
808
809

810
811
812
813
814
815
816
817
818
819
820

822
823
824

825.....~Actinomadura -

826
827
828
829
830
831
832
833

834 ..
835 ..
836 ...
. 83710

-838
839
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LOGARITHMIC GROWTH PHASE '

PHYSICAL RECOVERY METHODS EG, CHROMATOG-
RAPHY, GRINDING s

SINGLE CELL PROTEIN

TEST PAPERS

FERTILITY TESTS o

GAS DETECTION: APPARATUS

OPTICAL SENSING APPARATUS

:INCUBATORS OR RACKS OR HOLDEHS FOR CULTURE

' PLATES OR CONTAINERS
PACKAGED DEVICE OR KI'I‘
INTERFERON
FOAM CONTROL - e e
CONTINUOUS FERMENTATION S
ENZYME SEPARATION OR PURIFICATION

. By sorption

. By solubility
ENZYME OR MICROBE ELECI‘RODE
AERATION OR OXYGEN TRANSFER TECHNIQUE
FERMENTATION VESSELS IN SERIES
SUBCELLULAR PARTS OF° MICROOBGANISMS

MICROORGANISMS CROSS-REFERENCE ABT COL—
LECTIONS

. Using bacteria or actinomycetales : = -~ °
. Acetobacter
. Achromobacter -~

. Actinomyces
. Actinoplanes
. . Aerobacter
. . Alcaligenes
. . Arthrobacter -
. . Azotobacter
. Bacillus
. Bacillus brevis
. Bacillus cerens -
. Baciilus circulans .
Bacillus licheniformis =~ =
Bacillus ‘megaterium
. . . Bacillus polymyxa
. . Bacillus subtilis

Axy 1200
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249 Ahphatlc o o

250 - . Having five or less carbon ‘atoms - .

251 . Utlhzlng media containing waste sulphite hquor

252 . Utilizing media’ contammg cellulose or hydrolysates thereof

253 . Bacteria; media therefor -

254 . Fungi; media therefor - *

255 .. Yeast; media therefor

256 ... Bakers or brewers yeast b

257 . Unicellular algae; media therefor -~

258 . Protozoa; media therefor e

. 259 . Lysis of microorganism: - .

260 . Preserving or maintaining nncroorgamsm :

261 . Separation of microorganism from culture media

320 . Plasmids, per se, phage vectors; per se, and subcellular parts.

‘ of microorganisms, e.g., organelles, ete.” K

262 PROCESS OF UTILIZING AN ENZYME OR MICI{OORGA-]
NISM TO LIBERATE, SEPARATE, OR PURIFY A PREEX-
ISTING COMPOUND OR COMPOSITION' THEREFOBE _
CLEANING OB]ECTS OB TEXTILES Tl

283 . Textile treating - ~

264 . Cleaning using a microorganism or enzyme o _

265 . Depilating hides, bating or hide treatmg usmg enzyme or mi-

: croorganism :

966 . Treating gas, emulsion, or° foamn - A

267 . Treating animal or-plant material or nncroorgamsm

268 . . Treating'organ’or animal secretlon
269 ... Treating blood fracton ' ‘
270 .. Removing nucleic acid‘from intact or dlsrupted cell

271 . . Glyceridic oil, fat, ester-type wax or lugher fatty ac:d recov-
.. ered or purified - ]

272 o 'Protemaceous material" 'ecovered or punﬁed

273 . i"."Collagen or gelatim - " - L

274 *. "Carbohydrate matenal recovered or punfied -

275 .- Pectin or starch ' e

276 . ... Sugar, eg, molasses tréatment, ete. -
277 Cellulose, e.g.; plant ﬁbers, etc 7
278 . Producing paper pulp-*

279 . Hemp or flax treating

280 Resolunon of optical isomers or purification of orgamc com-f
pounds or composition containing same - :

281 . Petroleum oil or shale oil treatmg '

282 . . Desulfurizing

283 ORGAN PERFUSION APPARATUS

AL - 9
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209 . Acting on beta-l 4 g!ucomdic bond eg, cellulase etc
- (3214
210 . Acting on alpha-l 6-glucos1dxc bond eg, lsoamylase pul-
lulanase, etc, _
211 . Dextranase (3.2.1. 11)

,212 Actmg on peptide bond,’ eg,- hromboplashn, leucine
' amino-peptidase, ete., 3.4 . .

213 .., Trypsin; chymotrypsm
214 ... Thrombin
215 ..., Urokinase
216 ... Streptokinase _
217 .. : Plasmin, ie, ﬁbnnolysm
‘218 . . Elastase
219 ... Proteinase
220 . Derived from bacteria
221 ..... Bactena is Bacillus S '
299 ..., .. Bacillus subtilus’ or Baexllus hchenofomns
223 Derived from fungi :
224-' L “From yeast
225 ... .. From Aspergillus
226 . Derived from' animal tlssue, eg., renmn, etc
227 Actmg on carbon to mtrogen bond other than peptide bond
P 35

ENZYME, E.G., LIGASES (6. ), ETC., PROENZYME ' COMPOSI-
TIONS THEREOF; PROCESS FOR PREPARING, ACTIVATING,.
INHIBITING, SEPABATING OR PURIFYING ENZYMES
. Hydrolase (3. )

Actmg on carbon to mtrogen bond other than peptxde bond (3. 5)

228 Actmg on a linear armde lmkage in lmear axmde

229 . Asparaginase , ‘

230 . Penicillin amidase - ' )

231 Actmg on amide llnkage m cychc anudes eg, penici!h-
nase, etc. (3.5.2). : y

232 . Lyase (4.)

233 . Isomerase (5. )

234 .. Glucose isomerase

235 VIRUS 'BACTERIOPHAGE; COMPOSITION THEREOF;
' - PREPARATION OR PURIFICATION THEREOF PRO-
DUCING VIRAL SUBUNITS
236" . Inactivation or attenuation; producmg viral subumts
237 . . By serial passage of virus ' .
238- . By chemical treatment
239 Recovery or purification

AL 1w



~ ‘App.1.02[1] BIOTECHNOLOGY AND THE LAW

150
151

152

153
154

155

156
157
158

159

160

161
162

163

164

165
166

16774

168

169
170
17
172.1

1722
172.3 .

.

. Acetone containing product . '
.+ + . Substrate contains grain or cereal matenal
. . . v Substrate contams proteln as mtrogen sou:ce

/.. . Substrate contains inorganic mtrogen source

.+ - - Substrate contains morgamc compound other than
oo waters _
Contalmng hydroxy group , o
i ‘Aromatic B R LR
Acychc
. Polyhydric -
-« + « Glycerol f
.-Butanol
. "Ethanol e e a
Cee s Mulhple stages of fermentahon, multlple types of mi-
7 croorganisms or reuse of microorganisms”

. .". . Produced as by-product, or from waste, or from cellu-

losic material-substrate -
ST Substrate contams sulphlte waste llquor or citrus
waste : ‘
..... Substrate contains cellulosxc matenal

. Preparing hydrocarbon

Only acyclic -

. Preparing element or morgamc compound except carbon d1-

~oxide - -

. Using actmomycetales
. Using bacteria

" Using fungi e

MUTATION OR GENETIC ENGINEERING
. Fused or hybrid cell formatxon ; :
Recombmatmn o

173 TBEATMENT OF MICROORGANISM OR ENZYME WITH

ELECTRICAL OR WAVE ENERGY E G MAGNETISM
SONIC WAVES, ETC:

174 CARRIER-BOUND OR IMMOBILIZED ENZYME OR MI-

175 .

176
177

- 178
179

Coar s

Multi-enzyme system '
. Enzyme or microbial ceII is unmoblhzed on or m an inorganic

CROBIAL CELL; CARRIER-BOUND OR IMMOBILIZED
CELL; PREPABATION THEREOF o

carrier

. Enzyme or microbial cell is n'nmoblhzed on or in an orga.mc

-

carrier
.*Carrier‘is- éarbohydrate” * : e
. Carbohydrate is cellulose or denvatlve thereof

‘- 2
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95
96

97

98 .

99 .

100
101

102 .
103 ::
- 104 .
0B sl
106

H7 -
108 -.

109+

110
111
112

113

114 -

115
116
117

118 .,
119 .

120 .

121
122

.. Produced by the actioii of a beta-amylase, 'é-g', maltose by

“the action of beta-amylase or amylose, etc.

.. Produced by the action of an ‘exo-1.4 alpha glucosidase, e. g A

dextrose by the action of glucoamylase on starch etc.

. . Produced by the action of a glycosyl transferase, ¢.¢., alpha,

beta, gamma-cyclodextrins by the achon of glycosyl trans-
ferase on starch, ete.

. Produced by the action of an alpha-l 6-glucos:dase, eg.,
amylose, debranched amylopectm by the action of pul-
lulanase, etc.-

. Produced by the action of a carbohydrase, e g, maltose by

the action of alpha amylase on starch etc
. Disaccharide - ' '
. Polysaccharide  of ‘more than ﬁve sacchande radlcals at-
- tached to each other by glyc031dxc bonds ‘
. Pullulan :
w-Dextran™- o ' e
. Xanthan, ze, Xanthomonas-type heteropolysacchandes .
Monosacchande '

“. Preparing alpha or beta amino acld or subshtuted amino acid

or salts thereof

.- Proline; hydroxyproline; hxst:dme
Tryptophan, tyrosme, phenylalamne, 3, 4 dzhydroxypheny—

“Jalanine -

.. Aspartic acld (asparagmxc acid); asparagme ,

. Glutarnic-daecid; glutamme
. Utilizing biotin ‘or its‘derivatives -
. Utilizing surfactant, fatty acids or fatty ac:d esters ie,
having seven or'more atorns

. . Methionine; cysteine; cystine .
. v Citrulline; arginine; ornithine  ~ * *
. .- Lysine; diaminopimelic acid; threomne, valine

. Alanine; leucine; isoleucine; serine; homoserine

‘ . Preparing heterocyclic carbon compound havmg only O, N

S, Se, or Te as ring- heteroc atoms =
. Containing two or'moré hetero rings
. Containing at least two hetero rings bridged or fused
among themselves or bridged or fused with a common
.- carbocyclic ring system, e.g., rifamycin, etc.
. Nitrogen or oxygen hetero atom and at least one other di-
verse hetero ring atom in the same ring ‘
Nxtrogen as only ring hetero atom’
. Containing six-membered hetero ring’
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48
49
- 50
51
52

53
54
55
56
57
58
59
60
61

62 .

64

65

66

67
68

89
70

-

72

73

74

75 -

76

7.

. Di-substituted in 7-pos:txon -

. Cephalosporin C

. By acylation of the substltuent in the 7-pos:tlon

. By desacylation of the’ substituent i in the’ 7—pos1txon

. Prepanng compound containing a cyclopentanohydrophe-

nanthrene nucleus; nor-, homo- or D-nng lactone denva-
tives thereof : .

. . Containing heterocyclic ring =~ -~

. Acting on D-ring
. Acting at 17-position
. Hydroxylating at 17-p051hon
Hydroxylatmg at 16-pos1tlon

. Hydroxylatmg

. At 11-position
. At 11 alpha position

: Dehydrogenatmg, dehydroxylatmg

.‘Forrningan aryl ring from “A™ 1 nng
Prepanng compound containing a prostaglandm nucleus

. Preparing compound other than sacchande containing a tet-_

racycline nucleus, e.g.; naphacene, ete.’

. Preparing compound other than sacchande contalmng a glb?

berellin nucleus, i.e, glbbane

.'Preparing compound other than sacchande contammg allox-

azine or isoalloxazine nucleus

. Preparing compound c0ntammg a carotene nucleus le., car-'

otene

. Preparing peptide or protem

. Produced by the hydrolysxs of a peptlde bond
. Having a known sequence of two or more amino acids, e. g "
glutathione, etc.
Cychc or bndged pephde of polypept:de eg.) bac:tracm
~ete! :

. Prepanng oompound contammg sacchande radloal

. Preparing S-glycoside, e.g.; lincomyecin, etc.
Prepanng O-glycoside, e.g., glueosxdes, ete. ¢
. ‘Oxygen of the saccharide radical is directly bonded to a
nonsaccharide heterocyclic ring or a fused- or bridged-
ring system which contains a nonsaccharide heterocy-‘
clic ring, eg, coumermycm, novoblocm ete.
. Thé betero ring has eight or more ring members and
~ only oxygen as ring hetero atoms e. g, erythromycm
' spiramycin, nystatin, ete. © -
Oxygen atom of the saccharide radical is directly linked

AL 1 %n
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The PTO will decidé the questions as to patentable subject matter
under 35 U.S.C. 101 on a case-by-case basis following the tests set
forth in Chakrabarty, e.g., that “a nonnaturally occurring manufac-
ture or composition of matter” is patentable, etc. It is inappropriate
to try to attempt to set forth here in advance the exact parameters
to be followed. |

“The standard of patentablhty has not and will not be lowered The
requirements of 35 U.S.C. 102 and 103 still apply. The tests:outlined
above simply mean that a rational basis will be present for any § 101
determination. In addition, the reqmrements of 35 U.S.C. 112 must
also be met. In th:s regard see. § 608 Ol(p) -

App102 Classnf’ catlon Scheme of the US. Patent and
- Trademark: Office - ‘- :

.;-[1] Class 435 Chemistry: Molecular Biology and "
Microbioclogy (November 1987)

1 'DIFFERENTIATED TISSUE OR ORGAN OTHER THAN
BLOOD PER SE OR DIFFERENTIATED TISSUE OR
"ORGAN ‘MAINTAINING; COMPOSITIONS THEREFOR

.7 APPARATUS THEREFOR* ~ *

2 MAINTAINING ‘BLOOD OR SPERM IN A PHYSIOLOGI-

» CALLY ACTIVE STATE OR COMPOSITIONS THEREOF
OR THEREFOR OR METHODS OF IN VITRO BLOOD
- "CELL SEPARATION OR TREATMENT °
3 - CONDITION RESPONSIVE CONTROL PROCESS
4 =~ MEASURING OR TESTING PROCESS INVOLVING EN-
ZYMES OR MICROORGANISMS;” COMPOSITION OR
- TEST:STRIP THEREFORE; PROCESSES OF FOBMINC
- SUCH COMPOSITION OR TEST STRIP

-1

. Involving virus or bactenophage
" Involving nucleic acid - -
. Involving antibody bmdmg assay, e. g antlgen-antxbody reac-
] - tion, ete.
8 . Involving luciferase’

‘9 .. Geomicrobiological testmg, eg, for petroleum, etc

10 . Involving uric acid

11 . Involving cholesterol 7

12 - . Involving urea or-urease ~° : S

13  ,‘Involving ‘blood clotting factor, e.z., mvolvmg thrombm,
thromboplastin, fibrincgen, ete.

A 1 O
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- In view of this decision- the Office is 1ssumg “these gmdelmes as to
how 35:U.S.C. 101 will be interpreted.

The Supreme Cotirt made the followmg pomts in the Chakrabarty
opmzon . ‘ T B

1. Guided by these cannons of construction, this Court has read the
. term* manufacture in § 101 in.accordance with-its dictionary defini-
_ tion to mean “the production of articles for use from Taw matenals
prepared by giving to these materials new forms, quahtles, propertles,

. _or combinations whether by hand labor or by maehmery

EPS 5 In choosing such expansive terms:as manufacture and * composr
- tlon of matter,” modified by the comprehénsive “any,” Congress plain-
ly contemplated that the patent laws would be given -wide scope.

.3, The Act embodied ‘Jefferson’s philosophy that “ingenuity should:

.. receive a liberal encouragement.”. V. Writings of Thomas Jefférson, at

-75-78, See -Graham v. John Deere Co.,-383 U:8::1,:7-10 (1966). Subse-

. -quent: patent statutes.in 1836, 1870, and 1874 employed: this same
broad language. In 1952, when the patent laws were recodified Con-
gress replaced the word “art” with “process,” but otherwise left Jeffer-
son’s language intact. The Committee Reports accompanying the 1952
act inform us that Congress intended statutory subject matter to *

. clude anything under the sun that is made by man.” 8. Bep No. 1979

..82d Cong -2d Sess., 5 (1952). .

*. 4, This is not to suggest that § 101° has no hmlts or mat it embraces :
every discovery. The laws.of nature, physical phenomena and abstract
_ideas have been held not patentable. . S

- 5. Thus; a new mineral discovered in the earth or 4 new p_lafnt found
in the wild is not patentable subject matter Likewise, Einstein could
not patent his celebrated law that E= mc2 nor could Newton have
patented the law of gravity.

‘6. His claim is not to a hitherto unknown natural phenomenon, but to
a nonnaturally occurring manufacture or composntlon of matter—a:’
product of human ingenuity “having a -distinctive name; character
[and] use.

-7. Congress thus recognized that the relevant distinction was not be '
tween living and inanimate things, but between products of nature,

~whether living or not, and human-made- inventions. Here, respond- -
- ent’s microorganism is the result of human mgenulty and research. |

8. After reference to Fuiik Seed & Kalo Co., 333US. 127 (1948), “Here, o
~by contrast, the patentee has produced anew bacterium with marked—, o
“ly different characteristics from-any found in nature and one having

the potential for significant utility. His discovery is not nature’s hand- -~
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tional Bureau shall indicate that date in the international publication -
of the international application if the indication has been furnished
to it before the completlon of techmcal preparatlons for internation-
al publication, ‘

- 13bis.5 . References and Indications for the Purposes of
One or More Designated States; Different
Deposits for Different Desigriated States;
Deposits with Depos;tary Instttuttons other than
Those Notified ‘

{a). A reference to a deposited microorganism shall be considered
to ‘be made for the purposes of all designated States, unless it is
expressly made for the purposes of certain of the designated States
only; the same applies to the indications included in the reference.

(b) References to different deposits of the microorganism may be
'made for different designated States.

- {c) Any designated Office shall be entitled to disregard a' deposit
made with a depositary institution other than one not1ﬁed by 1t'
under Rule 13bis. 7(b) - A

13b186 Furnishing of Samples - o

(a) Where the international . apphcat}on contains a. reference toa
deposited microorganism, the applicant shall, upon the request of
the International Searching Authority or the International Prélimi-
nary Examining Authority, authorize and assure the' furnishing of a
sample of that microorganism by the depositary institution to the
said Authority, provided that the said Authority' has notified the
International Bureau that it may require the furnishing of samples
and that such samples will be used solely for the purposes of interna-
tional search or international preliminary examinatiori, as the case
may be;-and such notification has been published in the Gazette.

(b) Pursuant to' Articles 23 and 40, no furnishing of samples of the
deposrted microorganism to which a'reference is made in an interna-
tional application shall, except with:the authorization of the appli-
cant, take place before the expiration of the applicable time limits
after ‘which national processing may start under the said Articles.
However, where the applicanit performs thé-acts referred to in Arti-
cles 22 or 39 after international publication but before the expiration
of the said time limits, the furnishing of samples of the deposited ,
microorganism may take pldce, once the said acts have been per- |
~ formed. Notwithstanding the previous provision, the furnishing of |
samples from the depomted microorganismi may take place under the
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ingly, the Patent and Trademark Office will accept the following as
complying with the requirements of § 112 for an adequate disclosure
of the microorganism required to carry out the invention: - -

(1) The applicant, no later than the effective USS. filing date of the
application, has made a deposit of a culture of the microorganism in .
a depository affording permanence of the deposit and ready accessi-
bility thereto by the public if a patent is granted, under conditions
which assure (a) that access to the culture will be available during
.pendency of the patent application to one determmed by the Com-
missioner to be entitled thereto under 37 CFR 1.14 and 35 U.S.C.
122, and (b) that all restrictions on the availability to the public of
the culture so deposited will be 1rrevocably removed upon the grant-
ing of the patent;

(2) Such deposit is referred to in'the body of the spec1ﬁcatlon as
filed and is identified by deposit number, name and address of the
depository, and the taxonomic descnptlon to the extent available is
included in the specﬂ’icatlon ‘and”

(3) The applicarit or his assigns has prowded assurance of perma-
nent availability -of the cultiire to the pubhc through a depository
- meeting the reéquirements of (I): ‘Such assurance may be in the form
of.an averment under oath or by declarahon by the apphcant to this
effect.

“ A copy of the apphcant s contract w1th the depos1tery may ‘be're-
quired by the examiner to be made of récord as evidence of making
the culture available under the ‘conditioris ‘stated above,

NOTE.—For problems’ arising from. the’ de51gnat10n of materials by
trademarks and trade names, see §:608.01(v). -~ - -

[2] MPEP § 1823.01 [Reference to Deposnted
Mlcroorgamsm][R-S] h

PCT RULE 13BIS ,
 MICROBIOLOGICAL INVENTIONS

I3bz.s' I Def' nition

For the purposes. of this Rule, reference to a deposxted microor-
gamsm " means partlculars given in an international application with
respect to the deposit of a microorganism with.a deposxtary 1nst1tu-
tlon or to the Imcroorgamsm S0 depos1ted : o

13bzs 27 References (Geneml)

Any reference toa deposnted mlcroorgamsm shall be made in ac-
cordance with this Rule and, if so made, shall be considered as satisfy- °
ing the requirements of the national law of each designated State. )

Y
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-letter was primarily to msulate the supplier from liability aris-
. ing from the recipient’s use of the materials. It also encouraged
the recipient to enter into licensing negotiations with the sup-
‘plier if an invention with' commercial potential resulted. A
similar letter was prepared for use in connection ‘Wwith' the
distribution of antibodies. The drafters noted that “several
journals require such releases as a condition for pubhshmg a
‘paper :describing: the antlbodles * The third document’ they
drafted, however, was cut from a different cloth. It prov1ded
that the material would not be distributed or released to any-
one other than a coworker working under the recipient’s di-
rect supervision at the same location, without the consent of
the supplier. The recipient received an expressly qualified
license to use the material for “academic or not-for-profit pur-
poses,” specifically excluding use in research subject to con-
sulting or licensing obligations to another corporation. The
recipient was required to inform the supplier of the research
results obtained utilizing the material and to provide the sup-
plier, in conjunction with his institutional employer, with an
opportunity to evaluate and perhaps license any resulting pat-
entable invention. Finally, it contained a provision designed to
insulate the supplier from hablhty but this provision was more
elaborate than in the short letters previously alluded to.124

It may also be helpful to remind corporate counsel that
agreements with- consultants and employees that merely as-
sign patent rights should be modified to formally convey the
tangible property rights in the biological materials developed
for the company by these employees and consultants. Of
course, corporate 6wnership of these materials may be implicit
in the relationship, but explicitly identifying the owner may
avoid litigation. Another reason for making this express iden-
tification is that under the Budapest Treaty, only the owner of
a deposit has the right to replace a nonviable culture. In the
absence of an express conveyance of title, problems may be
creatéd if an employee makes a deposit as the “owner,” and

124 Kelly and Jaworski, Agreements Covering Exchanges of Biological
Matenals AAAS Annual Meeting, May' 25, 1984 pubhshed in Trends in
Biotechnology 3: 22-27 (January 1985). - ;
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' cunomty, when in fact they utxhzed h1s blood and bodlly sub-
starices in the productlon of a unique T-lymphocyte cell line,
“the “Mo” line, which was patented by the researchers em-
ployer, the University of California.'?2
" It is appropriate“to discuss the measures whlch a company
may take to avoid these legal hazards. Conlin has suggested
that consent forms could be mochﬁed to mclude the followmg
provrsron ' :

T hereby transfer to (name of reclprent) aH of 1 my nght htle and
~ interest to the organ or tissue removed and any part | thereof and
any product produced thereby, including, without limitation,
~ cells and parts thereof, cell lines and subclones and progeny
‘thereof, compounds and parts thereof and products produced
by or from any of the above, alone or in conjunction with other
tissues, cells, orgamsms, compounds (e g DNA RNA) or parts
‘:thereof 123 -

When a company is receiving a cell line or microbial strain
from a consultant, pursuant to a consultation or licensing
agreement, it should at least require a warranty of title from
the consultant. It would be even better if the consultant were
required to set forth the history and genealogy of the material
to such extent that it was clear that he in fact had title to the

122 The Complaint filed in Moore v. Regents of the University of Califor-
nia, Case No. C513755 (September 11, 1984, Cal. Super. Ct. L.A.) appears
in 3 Biotechnology Law Report 242-46 (November 1984), The “Mo” cell line
is covered by U.S. Patent No. 4,438,032, An attempt to remove the case to
federal court failed for lack of federal jurisdiction, since the plaintiff did not
seek any relief under the patent laws. 3 Brotechnology Law Report 271
{December 1984).
* 123 Conlin, supm at B 14. Of course, a patlent might seek to rescmd such
a contract at a later date; arguing duress or mistake, Duress might arise if
the performance of the operation were made conditional on the agreement
to transfer, the removal of the tissue were necessary to preserve life, and
there was no reasonably. feasible alternative to having the opération per-
formed at the institution in question.. Mutual mistake as to whether the tissue:
produced any commercially useful substance might make enforcement of
the contract unjust. See Sherwood v. Walker, 66 Mich. 568 (1887) (supposed-
ly barren cow, arguably sold just for meat value, proved to be pregnant).
Finally, the agreement could be attacked as a contract of adhesion. See 7
Williston on Contracts, 3d ed., Sec. 900 at n. 19. _
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La-Roche: employee, and genetic material from these cell lmes
was utilized by Hoffman-La Roche and Genentech in the con-
struction of an interferon expression vector ‘and productlon
strain. The counterclalmants alleged that

Roche and Genentech have ]omtly and severa]ly employed and
unlawfully converted to their own use and profit. counterclaim-
ants’ proprietary cell line. Specifically, and not by way of limita-
tion; Roche and- Genentech: have 1itilized and -converted
plaintiff’s proprietary cell line and its unique interferon produc-
ing properties as the basis for claiming inhventions:on which
Roche and or Genentech have filed one of more applications for
U.S. Letters Patent in'the names of and for the benefit of Roche
and/or Genentech. Uponinformation and belief, the inventions
and patent applications are directed to interferon and interfer-
. on production methods developed from the genes derived from
' the propnetary cell lme uz. L -

The counterclalmants called for the return of the cell lmes,
together with “all component parts thereof whether livinig or
dead; all accessions thereto including ‘but not limited to any
orgamsms made through genetic engineering and incorporat-
ing interferon producing genes or copies thereof derived from
the proprietary cell line, all products produced therefrom, and:
inventions and patent applications relating thereto.”118 Alter-
natively, they called for the- imposition of a * construchve
trust” on this allegedly converted .property:: '

- Roche’s position was:that “for: David Golde to clalm that he-
in some way created the interferon that is being made by
Hoffman-La Roche and Genentech is like someone who lent
a pen to Shakespeare ¢laiming he wrote Hamlet.”119 . -

On January 4, 1981, Dr. Heideaki Hagiwara came to Dr.
Ivor Royston at UCSD.1#° Dr. Royston was attempting to devel--
op a hybridoma cell line which would secrete antibodies to

137 Answer to Amended Complaint and Counterclaim for Conversion,
ete., in Hoffman La-Roche Ine. v. Golde et al,, ClVll ACthIl No C-80-3601-
AJZ (N.D. Cal,, fune:17, 1981), para. 16,

usId, Prayer for Relief, para. 2.

19} Bmtechnology Law Report 6 (]anuary 1982).

120 The story which follows is based on the account in 2 Bnotechnology
Law Report 24-27 (February 1983},
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- 'When things belonging to different owners have ‘been umted';
~ 5o as to form a’single thing, and cannot be ‘separated without
" injury, the whole belongs to the owner of the thing which forms-
the principal part; who must, however, reimburse the value of -
L the resrdue to the other owner, or - surrender the whole to

The prowsmn for rermbursement isa notable departure from
the common law application of this doctrine. ,

_ The California legislators recogmzed that it could be dlf-
ficult to ascertain which element was “principal.” They came
up VVlth a putatlve statutory solutron SRR

) That part is deemed to be the prmcrpa] to whrch the other has-
. been united only for the use, ornament, or completion of the -
" former, _unless the latter is the more. valuable and has been -
. united wrthout the knowledge of its owner, who may, in the
" latter case, reqmre ‘it to be separated and. returned to him,
“though some mjury shall result to the thmg to whrch 1t has been
' "umted 112 a )

It nelther part can be consrdered the prmcrpal wrtlun the rule-- i
. prescribed by the last section,: the more valuable, or, if the
~ values are nearly equal the more consxderable in bulk istobe. -
"‘_deemed the pnncrpal part.. e

":'The other form of accessron dealt wrth by the Cahforma
Code is that of the union of matenals and Workmanshrp

“If one makes a thing from matenals belongmg to another, the
“latter may claim the thing on reimbursing the value of the
workmanship, unless the value of the workmanship exceeds the_
~value.of the materials, in which case the thing belongs to’ the
maker, on relmbursmg the value of the matenals na3 .

The. CIVll law pnncrples of confusm and comrmxtlo have
their place in the Cahforma Code, too:

i1t Cal. Civ. Code Sec 1025, _ o

+112:Cal. Civ. Code, Secs. 1026, 1027. ' o

113 Cal. Giv. Code, Sec. 1028. Here again we ﬁnd a dev:atlon from the
common law, which tended to eschew a strict “relative value” test.

- e &
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' ‘As a general rule, the récipient of a biological material ‘will
‘attempt to manipulate it to enhance its value. Assummg that
his possession of that material was not rightful, is the true
owner entitled: (1) to the value of the enhanced property; (2)
to the value of the enhanced property, less the value of the
labor and material invested by the recipient (but not subtract-
ing more than the value added by the wrongdoer); or - (3) to the
.value of the property at the time of conversion? The general
rule in actions for conversion is that the damages are to be
equated with the value of the property at the time of the
conversion, but it is safe to say that there is no agreement
among the courts as to the proper measure of damages in the
‘case of an “innocent” wrongdoer.:% : :

- Do.we measure the value of a tumor to a patient when it is
stlll within his body, when it has been excised but not cultured
‘or after it has been successfully cultured? -

‘When the operation to remove the tumor was authonzed
but the culturing of the tumor (for any purpose) was not, the
time for valuing the converted property would appear to be
when the tumor was excised but before it was cultured. When
the culturing of the tumor for research purposes was condoned
by the patient, the time of conversion would appear to be the
time it was put to a commercial use. Thus, paradox:cally, the
use of a pre-operative agreement to obtaln a subject’s consent
to the research use of his tissues may be commermally detri-
mental to the recipient, since the value of the tlssues will be
much greater after they are cultured.

_There is a line of 19th century British cases  which deal w1th
the conversion of coal by taking it Surreptmously out of a mine.
According to these cases, which were cited with approval by
the U.S. Supreme Court, the measure of damages is “the value
of the coal as it was in the mine before it was disturbed, and
not its value when dug out and dehvered at the mouth of the

. 108 The full va]ue of the enhanced property was aliowed in Everson v.
Seller, 4 N.E. 854 (Ind. 1886); the enhanced value, less expenditures, in
Eaton v. Langley, 47 8.W. 123 (Ark. 1898); and the time-of-conversion value
in Kirby Lumber Co. v. Temple Lumber Co., 83 S.W.2d 638 (Tex.-1935).

- e
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-criticized the rule of Justinian,?” which was the owner of the
product was the owner of the starting material if the product
could be reduced to the starting material: “No one would say,
if a.man take the flax of another, worth but one dollar, and
make lace of it, worth $1,000, the owner of the flax ought to
have:all the lace; and yet there would be no dxfﬁculty in reduc-
ing the lace to flax.”%® -

Judge Mills, in turn, rejected the use of a “relative value”
test in'that it could not be applied in a manner consistent with
established precedent. For example, a seaworthy boat far ex-
ceeds the value 'of its timber, yet it'was accepted that the
owner of misappropriated txmber took btle to the boat con-
structed from the latter. '~ - :

Mxlls suggested the followmg test

[1)f the material be so essentially changed as to prevent its
renovation, . , . the owner has lost his right to it; and that if the
elements of the material have not been changed, but the specif-
-ic thing which they constituted cannot be reprodiiced identical-
ly, by individual operation, the owner of the: matenal does not"
.;ownthenewspECIes"*’ ‘ , L N

. Mllls thus d1stmgulshed the conversmn of corn mto meal or .
grapes into wine, from the conversion of timber into- planks or
silver bullion into spoons. In the latter examples, the identity
of the thing had changed but the matenal of which it was.
composed, be it wood or sxlver, was constant. Insofar as the
rights of the parties before him were concerned, Mills ob-
served: “A well wrought brick has very few of the qualities of
the unwrought clay. It has not its consistency, its ductlhty, its
compressibility, its tenacity; it can be applied to none of the
uses to which clay is adapted.. . . [T]he inherent qualities of
the clay have been transmuted by burning.” Mills was not
- moved by evidence that bricks could be decomposed. “The -
animal, vegetable and mineral kingdoms are all nothing but a
combination of certain particles, which existed in an elemen-
tary state, and unorganized form. They may all be- decom-

97 Institutes of Justinian, Book II, Title 1, para; 75.
98 24 Ky. (J.J. Marsh) 454, 457 (Ky. Ct. App 1828)
%% Lampton v. Preston, supra at 464 e

- Y My
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. The law also recognizes situations in which either of the two
predicate elemenits of Latin accessio are missing. Confusio was
the irreversible mixture of materials of different owners where
neither material was principal. Under Roman law, the owners
became tenants in common of the mixture. Commixtio oc-
curred when separable objects belonging to different owners
were combined, the classic example bemg flocks of sheep.
Here, accordmg to the Lahns, there was 1o change of owner- '_
ship2 -~ _

Separablhty is of course dependent on technologlcal ad-
vancement. Accordmg to’ the Romans, two things soldered
together were separable (plumbatura) while two things weld
ed together (ferfuminatio) were not.* .

If a hybridoma cell line is constructed usmg the myeloma_
cell line of A and the immunocyte cell line of B, the ownership
of the hybridoma cell line seemingly would be decided under
the principles-of confiisic. Neither contribution could be re-
garded as principal, and the fusion cannot be undone. ,

On the other hand, if a promoter sequence obtained from
A is linked to a structural gene obtained from B, by a conven-
tional restriction-ligation procedure, property rights in the re-
sulting expression system would be adjudged accordmg to the
principles of commixtio, since the two sequences could be
separated by cleavage with*the same restriction enzyme used
to create complementary ends on the respectwe startmg: '
materials. : : :

Adiunctio is when one component is subordmate to another
yet easily separable from the latter, whether it be a wheel on
a chariot or a tire on a car.®

-Yet another ¢ivil law concept of relevance to blotechnology
is specification. Specification was the means by which one who
créated a wholly new thing out of materials belonging to
others acquired ownership of the ﬁmshed product Thus, the
Inshtutes of Galus declare that ‘ '

sz Thomas supm note 77, at 169

-93 Buckland, A Manual of Roman anate Law 140 (1953) ,

94 Thomas, supra note 77, at 169; Rabtoay General Tire Co.'v. Colorado :
Kenworth Corp., 309 P.2d 616 (Colo. 1957). ‘

- h A&
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and the latter were' annuals stich” as wheat com, rye and
‘potatoes. The distinction was based on the fact that crops fruc- -
tus industriales ‘owed their final perfection and abundance to
the care by man, while crops fructus naturales were not plant-
ed each year and were allowed to ‘grow and mature with a
minimum of care.®* Modern courts, because of the more capi-
tal- and labor-intensive nature of present-day fruit farmmg,
tend to regard fruit as crops fructus industriales.®

The rule is that severed crops fructus industriales belong to
their gardener, while severed crops fructus naturales belong to
the landowner.® As to unsevered crops, - title to these always
rermains in the landowner.® Cell cultures would appear to be
analogous to crops fructus industriales, since they are difficult
to maintain. It would therefore seem that the rule as to crops
favors the researcher over the patient.

Absent a contrary agreement, the offsprmg of ammal_s nor-

“partus sequitur . ventrem” (“the birth "~ comes from the

womb”).#” This may be harmonized with the doctrine of acces:
sion if the mother’s contribution is considered to be the pnnc1-
pal one.

May one recover for the loss of the milk of a converted cow,
. the egg of a misappropriated hen, or the wool of a lost lamb?
If so, it may be argued that one may recover for the loss of the
interferon produced by one’s Wrongfully taken cell hne

83 Key v. Loder; 182 A 2d 60 (D.C: Mun. Ct App 1962), Casner, Amen-
can Law of Property, Vol. 5, Sec. 19.16, at 64 1.1’ (1952). o

84 Id, See generally 21 Am. Jur. 2d, Crops, Secs. 2and 4. -

85.21 Am. Jur. 2d, Crops, Sec. 32. Cf. Golden Valley Land and Cattle Co
v. Johnstone 128 N.W. 691 (N.D. 1910)adversor. possessor gained title to-
severed crops). But cf. Kaufman v. Stenger, 30 A.2d 239 (Pa. Super
1943)(dictum). - - L T

- 86 21 Am. Jur. 2d;:Crops; Sec. 31 e ‘
87 Wickahoney Sheep Co.v. Sewell 273 F 2d 767 (9th Cﬂ‘ 1959), Arkan-

sas Valley Land & Cattle Co. v. Mann, 130 U.S. 69 (1889). Normally, a person

merely having possession of the animal acquires no.rights in the offspring.
The most important exception is when the animal has been hired for a
limited period; the increase during that period belongs to the lessee. Connol-
ley v. Power, 232 P.744 (Cal. Ct. App. 1924). But the increase of gratuitiously
loaned animals does not belong to the borrower. Al]en v, Delano 55 Me. 113
(Me. 1969).
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.-The. doctrrne of accession is an. arnalgarnanon of several
related coricepts of the civil law ‘accessio; adiunctio; confusro,
commixtio; and specificatio. :
.. Accessio occurred when matenals owned by dlfferent par-
_ties were united rnseparably and it-could be said that the con-
tribution of one party was the principal one. Civil law then
held that the union belongs to the co_ntnbutor of the prmcrpai
- material.
- .Of course, it is. not necessarlly easy to demde whrch is the
principal contribution. Roman jurists - declared that jewels
_acceded to the ring in which they were set, and that thread
"acceded to the garment into which it was woven. Seemmgly,
the test applied for which element was the principal one was
““which element gives its name to the product?”””” One famous,
and puzzhng, dlstmctlon is alluded toin the Instrtutes of Gams

: ' --77 [W]hatever anyone has written on my paper or parchment
 evenil in letters of gold is mine, because the letters are merely '
accessory to the paper or parchment - : :

. T8. If however, anyone paints anythmg ona tabIet belonglng .
to me, as for instance, a portrait, the contrary rule is adopted,
. for it is said that the tablet is accessory to the pauntmg, but a
c good reason for thlS dlfference hardly emsts 78 '

. ’"Modern case law on accession is sparse. Tn Fanderltk~Locke
‘Co. v."United States (1960), it was held that in the:case of a
‘painted building, title to the paint passed to the owner of the
- building under the doctrine of accession.” It is interesting and
“helpful to note that the principal contribution may be labor,
rather than materials. In Sound/City Recording Corp: v. Sol-
berg (1978), it was decided that in the case of a recording of
a vocal performance, the contribution of the musicians and
technicians acceded (and, one would think, the tape itself)
acceded to the contribution of the singer.® Moreover, there is

‘77 Thoinas, Textbook of Rorhan Law 170 (1976).

-78 Seott, The Civil Law, Vol. | at 120(1932).

£:79 285 F.2d 939, 947 (10th Cir. 1960).
- 80°443 'F, Supp. 1374, 1383 (W.D. La. 1978, applymg Art 529 of the
Louisiana Civil Code. (The most direct descendant, in this country, of the old
Roman law.) _ . -
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-cian. The physician who puits this material to use for the physi-
cian’s benefit may thenbe compared to an agent who absconds
szth the property of his prmmpal :

- If the res nullius argument is based on the “cadaver” cases,
rather than on the law of ferae naturae thlS counterargument
is avoided. " -

. A sécond defense is that of 1mp11ed consent." How many of
us ask the barber to save for-us our-shorn hair, the manicurist,
our clipped nails, or the physician, our tested blood or urine?
It is understood that the dlsposmon of these matenals is Ieft to
the actor. :

- -Some mformed consent forms spe01ﬁcally prov1de for con-
sent to research use of the patient’sspecimens. Such provisions
are double-edged. While they immunize the researcher from
liability in tort for research use of the specimens, it may be
argued that acts beyond those expressly consented to are left
beyond the pale. Of course, a distinction may be drawn. be-
tween use of a specimen under circumstances in which com-
mercial motives were dominant from the time of the operation
and use of the specimen for research purposes which only later
were realized to possess commercial significance. .. -

A third defense might be that there is no mterference with
the property of the patient (the original biological 1aterial)
because the researcher may, at any time, at the request of the
patient, supply the patient any desired quantity of cells of the
type removed. This defense is an extension of the Pearson v.
Dodd defense, discussed earher The case law of conversion
~ offers little guidance as to the appropriate treatment of. chat-
tels having the extraordmary fecundity of cells in culture.
Cases on the conversion of animals are not very helpful, since
the span of animal generations is measured in years while that
of cells is measured in minutes or hours,, _

In paxt:cular cases, there may be eqmtable defenses, such as
waiver, ratification, estoppel, acquiescence, and laches, against
an action for conversion. In addition, the action for conversion
may be barred under the local statute of lmntatlons for such
“actioms. :

Also a recipient may find - that the best.defense is a good
offense There. is; for example, the cause of action vanously
known as “defamatlon of title,”“disparagement of property,”

Y
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“battery » As the D.C. Circuit said in Cdnterbitm v. Spence

- It is the settled mle that therapy not authonzed by the pahent‘
* may amount to a tort—a common law battery—by the: physi-:
cian, And it is evidént that it is normally impossible to obtain

a consent worthy of the name unless the physician first eluci-

- dates the optmns and the penls for the patient’s edlﬁcahon 73

Inmy view, the act’ of removmg the tlssues for an 1mmed1ate
diagnostic or therapeutic purpose accepted by the patient is
‘'severable from the subsequent act of utilizing the tissues for a
commermal purpose The first act is not “battery” because
there is “consent.” The second act is not battery because the
“tissues are no longer in contact with the patient’s person 7

~ Biological ‘materials may also be transferred among re-
searchers. Clearly, such transfers impliedly convey consént to
research use of the transferred material, whereas 1mphed con-
sent to even: research use may bé a matter of dlspute in the
“patient-to-researcher” situation.- -

‘Biclogical materials are routinely exchanged mthm the aca-
-demlc community. Looking through a 1983 issue of DNA, I
found numerous references to biological and*biochemical
- materials obtained from colleagues: “cultured pituitary cells,”
“a plasmid consisting of pBR322 plus: 1176-‘b‘p of amylase-cod-
ing sequences,” “‘a rat genomic library . .;! consisting of 10-20-
kb Hae HI fragments cloned into the EcoRI site of Charon 4A
using Eco RI linkers,” a “murine MT 1 plasm1d ?” and “ant-
ovine growth hormone,””s -

When biological materials are glven by one researcher to
another, questions arise as to whether the remplent may in

73 464 F. od 772 (D i Cll' 1972) Federal regulations requ:.re that in-
formed consent be obtained from subjects. See, e.g., 21 C.F.R. §§50.20-50.27
(1983). 21' C.F.R. §50.25 describes the elements of informed consent. There -
is no reference to informing the’ patlent of the final dlspomtmn of the ab—
stracted biological materials. -

. 74 See Restatment of Torts, Section 18. : -

- 75 DNA, Vol. 2, No. 1 (Mary Ann Liebert, Inc.: 1983) ‘About half of tlns
slim issue was devoted to abstracts from the Third' Annual Recombinant
DNA Congress, and therefore would not be expected to prewde acknowl—
edgments of the use of others biological materials. '



§.1103 BIOTECHNOLOGY AND THE LAW

-formulated by appellee for the conduct of commerce;” or oth-
‘erwise “information held in any way for sale by appellee,” the
court refused to recognize any further property interest in the
papers that the defendants might have interfered with. Ac-
-cordingly, the court of appeals reversed the ruhng that appei-
lants were guilty of conversion.”® .

In my view, it does not really matter whether the trespassers
-made the copies and replaced the originals, as in Pearson, or
the remaining originals, by their own procreative propensities,
replaced the loss.themselves. In either case, the useablhty of
the original was not diminished. -

I-would further suggest that the Pearson precedent may be
pertinent, not only to the subcultiring situation, but to the
initial culturing of a tumor or pathogen from the body It is
doubtful, after all, that the tumor or pathogen will have been
eradleated so that additional cultures could not be obtained.

‘Indeed, the ‘Peatson precedent may be 1 more valuable to a
_ researcher defending against an action for conversion brought
by a patient than against one brought by another researcher.
A researcher plaintiff could fairly argue that the culture is an
article representing a trade secret of commermal value to the

researcher. A plaintiff patient would find it more dlfﬁcult to
" make’such an argument. : ,

‘There are several forms of transfer of blologmal materials
Wthh may -have legal repercussmns (1) landowner-to-
researcher; (2) patlent-to-researcher ‘and (3) researcher-to-
‘researcher. The first form of transfer arises when a microbiolo-

gist collects soil and water samples ‘on private property. As-
suming that the microbiclogist isolates from these samples a
‘microbial strain of 1ndustnally srgmﬁcant characteristics, may
- the' landowner assert aiiy property interest in the isolated
strainP It is settled law that a landowner may consider wild
animals which are found on his land to be his property ratione
soli, that is, property by reason of his ownership of the soil. .
That property nght is a qualified one, insofar as wild animals -
are concerned, in that the landowner’s interest vanishes when
the animal leaves his land of its own volition. One who tres-
passes on the land cannot obtain any nghts to the a:nnnal by

70 Pearson V. Dodd 410 F 2d 701 707-08 (D C. Cir. 1969)

11T Q0O
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- ‘Based on the UAGA statutes and the toleration of the sale
of regenerative body parts; Conlin argues that “in the absence
of a'statute to the contrary, body parts, organs, etc. constitute
personalty, which can be sold (or supplied as part of a service
for a fee.”®” However, as we shall see, there are: arguments
which may be adduced against the treatment of tumorsin vwo'
as property

*Any'intentional interference with the personal property of
~ another’is considered “trespass to chattel.” Liability ex1$ts
however, only if there are actual damages.

~ According to the Restatement of Torts, 2d, Section 222A
“Conversion is an intentional exercise of dominion or control
over a chattel which so seriously interferes with the right of
another to control it that the actor may justly be requlred to
pay the other the full value of the chattel.” :

The distinction between trespass and conversion is an im-
portant one, since the “measure of damages in trespass is not
the whole value of the property interfered with, but rather the
actual diminution in its value caused by the intérference.”s8

In determining whether a trespass constitutes a'conversion,
con51derat10n of the followmg factors is suggested by Sectmn
222A _

" "(a) the extent and durationi of the actor’s exercise of dominion
.or control; (b) the actor’s intent to assert-a right in fact inconsis-
- tent with the other’s right-of control; {c) the actor’s good faith;
(d) the extent and duration of the resulting interference with
the other’s right of control; (e) the harm done to the chattel; (f)
the inconvenience and expense caused to the other. :

Admittedly, when biological material is’saved for research
purposes, no harm is done to it. Indeed, the material is en-
couraged to reproduce; so that an increase in the chattel re-
sults from the research, Still, the use of the biological material
in commercially motwated or explmted research might
nonetheless be- conmdered a conversmn ” It is settled Iaw that

67 Conlin, Property Right in Mlcroorgamsms Cells and Their Technolo-
gy, in Genetically Engineered Microorgamsms and Cells: The Law and Busi-
ness, B<13:(1981),.- =

68 Pearson v. Dodd, 410 F2d 701 (D. C. Cir. 1969)
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_surgeon,”#6:" ; R '

- For hlstorlcal reasons; whxch some have credited to the fea:r
of the supernatural and the influence of the church, testamen-
tary and other post mortem:sales or donations of cadaver tis-
sues and organs have been subject to severe legal restrictions.
At common law, the theft of a cadaver was not: larceny, the sale
ofa cadaver was a common law crimé; and the heirs had no
right of replevm to regain a body-taken from them ora cause
of action in trespass for the mutilation of the body.5” As Black:
stoneé said, “though the heir has a property in the monuments
and escutcheons of his ancestors, yet he has known in their
bodies or ashes.”®® In America, the. (sometlmes conflicting)
wishes of decedents and next-of-kin to control the handling of
the corpse has been reeogmzed but mainly as the wishes re-
late to the determination of the place and manner of burial or
the authorization of an autopsy.® “Thé unauthorized removal
of a portion of the body by one authorlzed to examme_ it and
his refusal to return such portion ‘are actionable.”s .

To discourage the theft of cadavers by medical students, and
even -the murder of ‘travellers by organleggers, limited
anatornical gift laws were enacted in’ Great Britain and’in’
much of the United States. In more recent times, many states
have adopted the provisions of the Uniform Anatomical Gift’
Act. The UAGA defines the lawful classes of donors (Sec. 2) and
donees (Sec. 3), the purposes for which anatomical gifts may be
made (Sec. 3), the manner of executing the gift, delivering the -
document of gift, and amending or revoking the gift (Secs. 4-6);

56 Dukeminier, 849. The law is said to have been amended in 1967 to
permit kidney transplants.
57 Hyman Body Parts, supra at 1242-45; 22 Am. Jur 2d Dead Boches, Sec
4; Sideman and Rosenfeld, Legal Aspects of Tissue Donations from Cadavers,:
21 Syr. L. Rev. 825, 826 (1970). The authors note that ownership interests
have been recognized in mummies, cadavers of scientific interest, and dura-.
ble constituents such as bones and hair. It is reported that a coroner’s office
employee who sold pituitary glands from cadavers to a research institute was
given, in 1966, a thirty day jail sentence for malicious mischief. Dukermmer,
- supra at 848 1. 139 .
.58 Blackstone, Comrnentaries 428 429 cxted in Sxdeman and Rosenfeld'

‘supra at 831. ’ Ny - :
59 Siderman and Bosenfeld supm at 833-35.
‘60 29 Am. Jur. 2d, Dead Bodies, Sec. 31.
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State Code:' " " - " Section Impnsonment/Fme
Pa. Stat. Ann . 183930 _ . . 5yrs/$10,000 -
e '_ . 7yrsi$15000 o
Tenn. Code Anni” -939-42‘35 7 yrel$1,000.85,000
 Tex. Penal Codé Anm, 3105 . 210 yrs/$5,000

Wisc. Stat, A" §943.205 - 2yrs/$10000

§ 1103 Tangible Property Rights in Cell Lines

Go with me to a notary, seal me there your single bond; and in
a merry sport if you repay me not on such a day, in such a place, - :
such sum or sums as are express’d in the condition, let the forfeit -
be nominated for an equal pound of your fair flesh, to be cut off
and taken in what part of your body pleases me. [Shakespeare,
The Merchant of Venice, Act I, scene iii.]

~ The oxﬂ_lg};qutjh.hl_s_’owner [Isaiah, 1, 3.]

Biotechnology - companies must - carefully scrutinize the
manner in which they receive and disseminate biological
materials. Wrongful use of materials received from others may*
be deemned a tortious act. Careless dissemination of one’s own .
biological matenals may vitiate trade secrets and render one
helpless to prevent unintended use of those materials by their
recipients. s

When biclogical material is transferred under a wntten or
oral agreement, an aggrieved transferor may institute an ac-
tion for breach of contract against an erring transferee. If the -
recipient’s breach was induced by a third party, the latter may
be the object of a suit for damages for tortious interference

with contractual relations.

- To the extent that the biological material is recognized as
personal property, its owner may treat its misuse by another
as a trespass against the chattel, or, when there is substantial
interference with the owner’s rights, as a conversion of the
chattel. o

- Insomestates, property rights i in certain biological materials
are recognized by statute. In Illinois, for example, “property”
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row limb 1f it is bearing so weighty a gift as a copynght under
‘the new Act. In Herbert Rosenthal ]ewelry Corp., the owner
of a copyright on a jeweled bee pin was told that he * ‘confuses
the balance Congress struck between protection and competi-
tion under the Patent Act and the Copyright Act,” when he
argued that his copynght was infringed by “defendant s entire
liné of a score or more jeweled bees in three sizes decorated
with from nine to thjrty _}ewels of various smes, kmds and col-
ors.’ 2249 -

[7] Nor Can the Ongmator of a Novel Gene Sequence
- . Complain if Another Independently Develops the
Same Sequence

Another lnmtatlon on the value of a* gene copynght is the
~ familiar doctrine that the independent development of a work
is not an infringement.*® If two biologists. mdependently con-
catenate natural | sequence . A with natural sequence B, then the
second is not reproducmg ‘the sequence originated by the
first within the meaning of the copynght law. ..

Thus, in conclusion, gene sequences are not copynghtable
- because they are not “works of authorship™ and because they
are not* compllatxons If they were copyrightable, copyright
protection would be so tightly constrained by the doctrines es-
chewing protection of works, for which the range of expression.
is extremely limited, as tantamount to preemption of an idea,
e.g., the “forms,” “recipes,” “rules,” “plans,” and “useful arti-
cles” cases, as to be worthless. Moreover, copynght protection.
might not cover the replication of mdependently synthesized
DNA sequences. Finally, the courts will not be likely to allow
unpatentable works to obtain legal sigmﬁcance far outwelgh-_
ing that conferred by the patent system

“9 Herbert Bosenthal ]ewelry Corp v Kalpaknan, 446 F‘ 2d 738 (9th Cir. -
1971)

50 Fred Fisher Music Co., Inc. v. Dillingham, 298 Fed. 145 (SD.N.Y. 1924);
Arnstein v, Edward B. Marks Music Corp., 82 F. 2d 275 (2d Cir. 1936); But
see Gross v. Seligman 212 Fed. 930 (2d Cir. 1914) and compaye Franklin Mint
Corp. v. Nat’l Wildlife Art Exchange, Inc., 197 US.P.Q. 721 (3d Cir. 1978)

- 1 W
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category of § 102 which apphes to such structures (Of course
they are not otherwise similar to these works.)

It might also be argued that a “useful article,” * for the pur-
pose of the “functionality” rule, is defined as “an article having
an intrinsic utilitarian function that is not merely to portray the
appearance of the article or to convey information,” and that
DNA molecules “convey inforrnation.f’ However, since DNA
~ molecules do not “merely” convey information, this argument
distorts the definition beyond the statutory intent. The defini-
. tion recognizes that a pictorial, graphic or sculptural work
whose “function” is to fix in a tangible medium of expression
a literary work should be protected.#” An example would be a
quotation silk-screened on a T-shirt. On the other hand, many
objects can “convey information” but are outside the congres-
sional intent. Litmus paper turns pink in the presence of acid;
a plate of glass; viewed between crossed polarizing filters, re-
veals the stresses to which it is subjected; and the height of a*
woman’s-dress hem is believed in some’ circles to say some-
thing about her morals. Each of these examples, like the DNA _
molecule, has ‘a significannt utilitarian function.’ :

The DNA: molecule is a substrate or template onto whlch‘
enzymes, such as DNA-directed RNA polymerase (RNA tran-
scriptase), attach and assemble molecules of mRNA. In its turn,
mRNA serves as a template for tRNA molecules, which carry
with them the various amino acids to be linked into a protein.
The DNA molecule is no more a nonfunctional structure in the
copyright sense than is the layered structure of dyes, couplers,
and substrates in color filin. (The latter is a medium for convey- _
ing information, biit is not a-work in- itself) '

=It may. be beneficial to compare a DNA sequence toa “blue-
print™or-an “architectural plan,” since'it, too, provides instrue:
tions for the construction of a structure. Somewhat less ag:lely, '
a DNA molecule may be compared to a scale model of a struc-
ture. Architectural plans and ‘models may, themselves, be
copynghtable but the author’s rights do not allow him to en-
Jom construchon of structures based on these plans or

a7 A graceﬁﬂly shaped pitcher does not “convey mformatlon, , 1t creates
a mood. . 0
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‘structions for playmg a game), toa rec1pe (a set of mstructlons-
for making a complex chemical substance), and to a blueprint
or architectural plan (a set of instructions for constructing a
physical structure). The DNA molecule itself may be com-
pared to a three dlmensmnal work of apphed art. These analo-
gies will now be explored o _

The common “GCAT” representatxon of the sequence of
bases in a’DNA molecule is not a proper subject of copyright.
This representation falls mthm the old Copyright Office prohi-
bition of reglstratlons for a “mere Ilstmg of mgredlents or
contents;” sometimes referred to as the “recipe” exception (37
C.F.R. §202.1(a) (1959)). While there is case authority for the
copyright protection of recipes,*? Professor Nimmer persua-
sively argues against it:

' [TThe contents of t rec1pes are clearly dlctated by functional con-r '
" siderations, and therefore may be said to lack the required
* - elenment of originality, even though the combination of ingredi-
" ents contained in the rec1pes maybe ongmal ina non copynght

'.,T'he base sequence of a DNA molecule is, certamly, dmtated
by functional considerations: -

Of course; a particular dmgmmmatzc representahon of the
DNA molecule may ‘be protectible as a literary or a graphxc

~work, but this: should not be confused with protection of the
representation -as a reclpe > for the constmctzon of a DNA
molecule.- - :

‘The foregomg comments regardmg the “GCAT’ represen- .
tation of a DNA molécule apply with equal force to the mole-
cule itself, since it serves in a sense as a recipe for the'
construction of mRNA, tRNA, and protein molecules.

This prohibition may well be of constitutional dimensions.
In the Trademark cases, the Supreme Court held that labels
designating or de'scribing the articles to which they are at-
tached are not protectible under the Patent and Copynght

4z Belford Clarke & Co: v. Scribner, 144 US. 488 (1892), Fargo Mercan-

tile Co. v. Brechet & Richter Co., 295 F.2d 823.(8th Cir. 1924); Superﬁne
Prods., Inc. v. Denny, 54 F. Supp 148 (N.D. Ga. 1943).

I
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DNA molecule. The “expression” of that DNA, in a molecular
biology sense, is not expression in a copyright sense, but rather
the actual carrying out of the method. The DNA molecule per
se, and the conventional “GCAT” representation thereof, may
be viewed as alternative means of fixing the expressxon (the
sequence) in a tangible medium.- :

- Professor: Kayton s article viewed gene sequences as mf0r-
mat:on systems”” similar to computer programs.* The House
Commlttee Report clarifies, to some degree, the: “idea”/“ex-
pression™ dichotomy as it relates to computer programs. In
answer to Professor Nimmer’s question; “is it possible to ren-
der protectible the ‘expression’ of a program without neces-
sarily granting a monopoly in its ‘idea;’ ie‘ the-methodology
or processes adopted by the programmer "t "éstat'es- '

' Some concern has been expressed lest copyrlght in computer

~-programs should extend protection to the methodology or pro-

- cesses adopted by the programmer, rather. than merely to the -

. “writing” expressing his ideas. . Section 102(b) is. intended

. among other things, to make clear that the expression adopted :
by the programmer is the copyrightable element inacomputer
program, and that the actual processes or methods embodied in

: the program are not w:thm the scope of the copynght law.

'The Baker v. Selden issue is less easy' to dlspose of in the case
of gene sequences First, the “idea” underlying the gene se-
quence expression is not formulated by the molecular biologist
with the kind of clarity apparent in a programmer’s algorithm.
At best, the blologlst knows that a partlcular subsequence is a

“promoter region,” or an “operator,” or a “repressor,” that the
coding for the. structural gene begins at A and ends at B, and
that protein X is coded for by that gene. He does not know
why, say, alanine is the third amino acid coded for in construct-
ing that protein. Thus, great care must be taken in interpreting
§ 102(b) to prevent the would-be copyright owner from: appro-
priating sub]ect matter he did not originate. Second, it may be
that even a slightly different sequence of DNA base pairs (even
among what present theory currently holds to be ¢ redundant

41 H. Rept. No 94-1476 (94th Cong 2d Sess) 57 (1976).
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molecule to obtain a copyright on the sequence and to control
the manufacture of his unpatentable DNA molecule under the
copyright laws, for a period longer than the patent term, is
clearly contrary to the intent of 17 U.S.C. §102(b). Thus, even
if a gene sequence could be copyrighted, the copyright would
not be infringed by someone’s use of the corresponding DNA
molecule in an organism to manufacture a particular protein.

" [4] The Process by Which a DNA Molecule “Expresses”
a Protein Cannot Be Appropriated by Copyrighting
the Base Sequence Whlch Descnbes the Process

Copynght protectlon of gene sequences TUns. afoul of anoth-
er aspect of 17 U S.C. §102(b Bleran

In no case does copynght protectzon for an ongmal work of =
- authorship extend to-any idea, procedure, process, system, .
_ method of operation, concept; principle, or discovery, regard-
.. less of the form in which it is described, explamed illustrated,
or embodled in such work. . K B ,

"It s, of course, possxble to take the view that certain clearly'
copyrightable “ expressmns are in fact “procedures.” A musi-
cal score glves a “procedure” for playing notes; a choregraphic
score gives a “procedure” for moving the body. It is, however, -
evident that the thrust of 17 U.S.C. § 102(b) is toward attempts
to appropriate business or scientific. procedures A DNA se-
quence falls into the latter category.

The Senate Committee report states that “§ 102(b) in 1 no way:
enlarges or contracts the scope of copyright pl’OteCthI'.l under
the present law. Its purpose is to restate . . . that the basic
dichotomy between expression and idea remains unchanged.”

This remark would have been more meaningful if the case
authority on this dichotomy were clearer. The seminal case is
Baker v. Selden,® involving a book explalmng a new method
of bookkeeplng The Supreme Court indicated that when a
book teaches an requlrmg the copymg of the forms pre-

35 101 US 99 (1879)
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of preexisting materials-or of data that are selected, coordinat-
ed, or arranged in such a way that the resultlng work as a
whole constitutes an original ‘work of authorship” (17 U.S.C.
§§101-103). Unfortunately, the legislative hlstory mandates a
more restrictive interpretation of the term compllahon
Speclﬁcally, Congress stated that “[a] compﬂahon or deriva-
tive work is copyrightable if it represents an original work of
authorship and falls within one or more of the categories listed
in § 102.” In other words, the word “includes” in § 102 offers
no comfort to one trying to compile materials which do not fall
into any of the seven listed categones, and a DNA sequence
certainly does not. - - -

‘[3] The “Dlscovery’ ’ bf the Functmns of a Novel DNA
Molecule Cannot Be Appropnated by Copynghtmg
the Base Sequence '

The basxs for copynght protecuon is Art. I Sec 8 cl VIII of
the Constitution. As many commentators have observed, two
threads run through this clause. The first links the words
“science,” “authors,” and “writing,” and the second links the
words “useful arts,” “inventors,” and “discoveries.” The Copy-
right Act makes it clear that “discoveries;” even when embod-
ied in a “writing,” are not copyrightable. =~ -

First, it carefully distinguishes between an expressmn,
which may be copyrlghted and the material object in which
that expression is fixed, which cannot be copynghted It is not
a cassette tape Wh.‘lCh is copynghted it is the auditory work

(Tegt con_i;u_z_ued ‘pn page 1 1-21y
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a silicon chip. If a court is willing o accept electronic levels as -
‘suitable media of expression, it should not have too much dlf-
ficulty with molecular medla 33.4. o s

“This passage ﬂlustrates how easy 1t isto confuse the message :
(the copyrightable’ literary work) with the medium (the
material object from which the message may be perceived
with the aid of a machine). There is no :doubt that a DNA
molecule ¢ould be used as a medium of expressing a sequence .
of words orrnumbers, provided there was some accepted con- |
vention for deciphering the DNA sequence in that manner.
But what would be protected would be the message thus per-
ceived, not the DNA sequence itself. . .
To 1llustrate my pomt consxder the followmg DNA tele-

gl' am:
" The DNA Telegmm

ACT CAT GAA ATG GAA GAT ATI‘ TGA ATG
. ATT AGT AAT TAA ACT ACT CAT GAA
ATG GAA AGT AGT GCT GGT GAA

Utlllzmg the "umversal genetlc code, one may determme :
the corresponding amino-acid.sequence. If each amino:acid in
the sequence is assigned a single letter in accordance with the
conventional single letter amino acid code, we will be able to
perceive the message encrypted by this DNA molecule.335.

23.4 Goldstem supra note 33 1 o Lo

335 The “nearly universal” genetxc code may be found in Flgure 315 of
Lehninger; Biochenistry 718 (1970). ' Mitochondrial codes differ slightly.

The single letter amino acid code may be found in Table 4-1, Id. at 67.
. The stop codons umber and ochre were assigned symbols “U” and “O”,
respectively. The missing letters are therefore “X™ and “J”. These symbols
are believed t6 have been adopted by the ITUPAC-TUB Commission on BlO—
chelmeal Nomenclature,] Biol. Chem 243: 3557 3559 (1968) :
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-as a “notation,” but it is not‘a: notation in which mathematical
operations may be carried out. He speaks of the expression
product of DNA (a protem) as something “useable by people”

‘in the same manner that the decimal output of a computer is
useable; though it has srgmﬁcance to people only through 1ts ‘
biclogical activity.

- DNA molecules are not analogous to computer programs
~ because they do not express ideas by means of words or num-

bers, however symbolized or mdlcated as do computer pro-
grams (and other hterary works). - '

Nimmer was of the ¢ opmlon that ¢ sound recordmgs (catego-
ry 7) were not analogous to “any of the other six categories of
works,” even, presumabiy, ‘motion prctures and audiovisual
works” (category 6) or “musical works, including any accom-
panying words” (category 2). A fortiori, a DNA molecule is not
analogous to. the enumerated categories of “works of author-
ship” and is “completely outside the present congresswnal
intent.”

Dr. Goldstem agrees that

- extendmg the Act to DNA sequences is probably too radwal a
.step for a.court to take, even though the Copyright Act may be -
_forward-looking. Computer programs were expressly included
/in the law -only after much controversy, and it took specific -
. mention by Congress to make this clear to the courts. It is one
“thing to say that computer programs are now analogous to

literary works, but yet another thing to convince a court that
“genetic sequences are, m turn, anangous to computer pro- ’
grams. 31.2

: The statutory phrase now known or later deveioped does
not permit any expansion of the concept of a “work of author-
ship,” since its antecedent is the phrase “fixed in any tangible
medium of expression.” Agam, this is made clear by the Com-
rmttee report which carefully distinguishes between “works,”

“copies,” and “phonorecords.” A “copy” or a “phonorecord”
is a tangible object embodying a “work” (an original expression
of an 1dea) As the report states, “ ‘book’ is not a work of

31.2 Goldstein, Copyrxghtablhty ‘of Genetxc Works BroITechnology 138
- 139 (February 1984). :

1T N
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Act does not sanctlon the march of copynght law into the
molecular blologxst 8 petn dlSh

[1] A DNA Sequence Is Not a “Work of Authorshlp
Wlthm the Meamng of the Copynght Act ‘

: In order to obtam copynght protectlon the putatlve ‘au-
thor” must originate a “work ‘of authorship™ and fix it in a
“tangible medium of expression.” A DNA molecule is not a
“work of authorsh1p” in the statutory sense 17 US C §102
states that '
: 'Works of authorshlp mclude the foﬂowmg categones (1) hter-"-
- -ary works; (2) musical works; including any ;accompanying -
- words; (3) dramatic works, including any accompanying music; .- -
(4) pantomimes and choreographic works; (3) pictorial, graphic,

‘and sculptural works; (6) motion pictures and other audiovisual '
- works; and (7) SOund recordmgs

Those unfamlhar with the legxslatwe hlstory of the Act may
overly stress the word “include.” While the statute indeed
states that “the tefms ‘including’ and “such as” are ﬂlustratlve
and not limitative” (17 U.S.C. §101), this is not to say that the
statutory concept of a “work of authorship” is coextensive with
the constitutional.concept of “writings.” Congress deliberately
refrained from using the broader constitutional term. Accord
ing to the Senate Commlttee Report '

{Tlhe Committee’s purpose is to_-avold_exhausting-th_e..‘consl:itil-

- tional power of Congress to legislate in this field ... .- The bill -
does not intend either to-freeze the scope of copynghtable.--- =

' subject matter at the present stage of ‘commuications tech- =

“nology or to-allow unlimited expansion into areas completely
‘outside the present Congressional intent. Sectioni 102 implies
neither that that subject matter is unlimited nor that new forms
of expression within that general area of subject matter. would
necessarily-be unprotected. - . . Although the coverage of the

* present statute is verybroad, . .. there are unquestionably other
areas of existing subjeCt"inatter that this bill does not propose’

-y I
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§ 11 02 ~ Copyright Protection Not Available for Gene
SR Sequences or Molecules ' '

In 1979 Tom Klley suggested that gene sequences could be
copynghted under the Copynght Act of 1976 :

L _Genesare probably the most efﬁcient mechamsm ever seen- for :
the storage of information. We are now capable of “authoring”

~ new genes. The very act by which the. mformatlon stored in a

' gene is put to work'is called ‘expression.” The gene is a "tangl-

- ble” medium of expression and ‘with the aid of a machine or a
device the information contained in'a gene can be deciphered.

- Section 102 of the new Copyright Act purports to extend copy-

- right protection to any original work of authorship “fixed in any
tanglble medium of expression, now known or later devel-
oped,” which has such characteristics. If one can copyright a
sound recording, how about a “protein recording?” There is no
logical reason why it could not be done, at least under the
lariguage of the Act. If the Copyright Act is extensible to works
which embody computer programs, as seems likely the case,

“then why not also to original plasmids and other genes? It is
irrelevant that the Framers of the constltutlonal underpmmngs
of the copyright system foresaw neither computer programs

_ nor the authorship of genes. It is pretty’ likely that they didn’t
have motion pictures or sound recordmgs in mmd elther

Lawyers s_killed in the art of icopyright will ﬁ‘ndspecuhtioﬂ.o_n
the copyrightability of genetic information an interesting exer-

- cise. As one example, what better .example of actual copying
could be unagmed than the infringer who cultures another’s
nucroorgamsm In that case, and under. the direction of the
infringer, the microorganism “copies” itselfl And all will be
familiar with the common practice among authors of burying
misspellings and other typographical errors in their texts which,
if reproduced, provide an unerring telltale of the copyist’s

.. hand. Now, not every. portion of a genetic plasmid expresses
protein. “Nonsense” information can easily be placed within -

- portions of the plasmid that more or less go along for the ride

- when:organisms containing the plasmid reproduce. Found in
another’s hand, the plasmids of a copied organism will contain
that selfsame telltale, and it can be decoded. Who knows? Just
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the transportation of copies of the coriginal American Cyana-
mid documents describing the use of the cultures. was also
within the coverage of NSPA: While this case does not shed'any
light on the protectibility of cultures as trade secrets, it does
remind trade secret owners that they havea powerful crnnmal
sanction in reserve.

A final consideration pertaining to trade secrets in the realm
of blotechnology is that of governmental dlsclosure requn'e-
ments, As Tom Klley states: - T

-

¥ Ear_lypercéptions of bioha'zard,' though now largely dissipated,”
- have left in their-wake a regulatory structure that requires the. -
 disclosure to the National Institutes of Health of key informa-
'f'.tlon about parhcular organisms. and inserted genes before cer-
tain experiments can be conducted. The National Institute of
" Occupational Safety and Health is conducting an mdustry-w1de
* survey of both-laboratory and manufacturing practices witha
* view ‘toward promulgating standards for worker protection in
the area. Pharmaceutical and many agricultural ‘applications

.will require submission of large bodies of data for grant of -
regulatory approvals. Environmental Irnpact Statements may. : -
be required for scaled-up manufacturing approvals: Fach dif- -

- ferent agency can be expected to adopt a different stance with

" respect to hono:-mg trade secret excephons” to Freedom of
Information Act initiatives, dependmg upon its resources and .
the balance of public vs. private interest its mission requires
that it strike. And where investor interest is high while stock‘

. market: volatility persists as a'characteristic of an' evolving in-
dustry, SEC requirements for. public. disclosure may require
more of staller companies than larger players because critéria
of “materiality” are related to size and perceived stability.24

Since public disclosure is antithetical to the existence of a
trade secret, a trade secret can reside in material submitted to
a government agency only if the material is exempted from
the Freedom of Information Act and treated as secret under
18 U.S.C: §1905. Agencies vary considerably-in the degreé to
which they reassure submitters in this regard. In the Chevron

24 Speech, supra, note 6 at 6.
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-of the present paper. Suffice it to say that at least in the Ninth -
Circuit.property interests are not the basis of trade secret pro-
. tection, Monolith Portland .Midwest Co. v. Kaiser Alum &
~ Chem. Co., 407 F.2d 288 (9th Cir. 1959). It is breach of trust or
. other wrongful takmg that must be shown, 2! '

* Both the Restatement of Torts and the Uniform Trade Se-
cret Act define a ° “trade secret” in a. manner which fails to
emphasize the distinction between information per se and an
article from which the information may be obtained, whether
it be a written recipe for a new beverage or the beverage 1tse]f
The “information” is the “trade secret.” :

Onthe other hand, the misappropriation of an article repre-
sentmg a trade secret may certainly be considered misappro-
priation of the trade secret itself. The knowledge of which
strain of Streptomyces will produce the highest yield of peni-
cillin is valuable commercial information, and this knowledge
may be gleaned by stealing a culture of that strain. For trade
secret purposes, secret cultures may be compared to secret
catalysts and sources of supply, which have been considered
protectible as trade secrets. =

Assume, for example, that an antibiotic is secretly manufac-
tured with the aid of culture X. One who knows of the use of
culture X, but does not possess it, cannot make the antibiotic.
It is the appropriation of culture X that is necessary for the
appropriation of the secret method. The culture may be com-
pared to a catalyst. None would question that the unlawful
acquisition, for purposes of analysis, of a secret catalyst used in
a proprietary process would be an appropnatlon of a trade
secret.

The culture may also be deemed a° source of supply” for the
antibiotics. One’s secret knowledge of a “source of supply,”
whether it be the knowledge of which company can supply a

21 Speech supm note 6 at 11 12

11.19
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FPatents

Filing, issue, and '

mamtenance fees

Enpouraged e

le sult for

Trade Secrets

If enough dis-
cover the seeret
by proper means
other than:con-
fidential dis-
closure, the
secret becomes -

- lost.

Security expenses;
personnel dissa- .
tisfaction; le-

gal fees if mis-

- appropriation

occurs.

Discouraged—
seller wants
guarantee before
making a dis-
closure, buyer. - .
reluctant to buy .-
a “black box.”"
Civil suit for
misappropria-

patent mfrmge- G
ment .

tion, conver-
sion, unjust
enrichment,
breach of con-
tract, or breach
of trust; possi-
ble ¢criminal
prosecution |
for theft of
property.

In Hoffman-La Roche, Inc. v. Golde*’ defendants Golde,
Koeffler, and the Regents of the University ' of -California,
charged ~Hoffman-La Roche, Inc. and counterdefendant
Genentech, Inc. with conversion, misappropriation, unjust en-
richment, mducement of breach of contract, and breach of
contract in connection with the use by HLR and Genentech
of the KG-1-and KG-1A cell lines, allegedly belonging to defen-
dants, while they were entrusted to the care of an employee
of the National Cancer Institute, Dr. Robert Gallo. Defendants
allege that in"May, 1978, they sent live test samples of these

19 Ciy. Action No. C-80-3601-AJZ (N.D. Cal)
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trade secrets.}? S o ey '

There would be httle purpose in recountmg th1s eplsode in
thu history of pharmacy if it were not instructive. First, it
teaches that biotechnology companies must be alert to any
signs of employee dissatisfaction—Sidhey Fox and John Can-
celarich were unhappy employees. Indeed, a note in Fox's
personal file-warned that “he seems to be a man who-lives
beyond his means and he may cause . . . salary problems.’3
Second, it emphasizes the need for stnctly limiting and moni-
toring access to the company’s culture collection and technical
data. Cancelarich asked Joe Gerace to give him d sample of the
tetracycline mash lying on the floor around the experimental
lab fermentors.1* Valuable interests may' be at'stake; the con-
spirator’s fees ranged from $50,000 to $110, 000 15 and Lederle
- claimed $5,000,000 in damages.1¢ :

A company may losé a secret through advertlsmg, sale ‘or
publication, if its secret may be:fathomed from these legiti-
mate sources of information. Thus; Mycaiex Corporation’s pro-
cess secret was lost because of -a catalogue advertisement
explaining “how Mycalex is made,” and a collapsible fishing
rod and a ventilating blackout screen for: ship portholes were
deemed unprotectable in that any competent mechanic, law-
fully possessing a sample, could obtain the “secret” by exami-
nation and ar'ialjrms 17 Several cases suggest that if “reverse
engmeenng " is sufﬁmently arduous, ‘the trade secret stlll ex-
ists. 18 o

A companson of patent and trade secret protectibﬁ‘may be

helpful.

12 Chemlcal Week, January 18 1964 at 24

~...13 Pearson, supra note 10.at.89..
1414, 161
. 18 Chemical Week supia note 11

16 140 US.P.Q. at 200. - B P e

17 Mycalek Corp. of Am: v. Pemco Corp 64 F. Supp 420(D Md 1946)
affd 159, F.2d 907 Wissman v. Boucher (4th-1947). -

18 Space Aero Prods. Co. v. R. E. Darling Co., 738 Md 93 208 A2d 74
80, 81, 145 U.5.P.Q. 355 {1965); Pachmayr Gun Works Inc. v: Olin Mathie-
son: Chem. Corp., 502 F.2d 802, 804-05;, 807-08 (Sth Cir. 1974); Analoglc
Corp. v. Data Transl Inc 358 N E. 2d 804 806- 07 (Mass 1976) :
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espionage, such as that involved in duPont v.. Christopher.?
The Chnstophers were hired to fly over a duPont plant then
under construction, and photograph it. The company’s secret
methanol process technology was visible from above. This
should ‘serve as a further Warnmg of the need for strmgent
plant and lab. security. :

Unfortunately, secrecy has its. pnce Key employees par-
, tlcularly those accustomed to an easy-going academic environ-
ment, may become resentful, and vent their feelings either by
leaving, or by actively seeking to frustrate the security ar-
rangements. Milgrim suggests that “rather than comply with-
elaborate security precautions, a laboratory employee might
rely on estimation rather than the precise formula,” thus pav-
ing ‘the way for “accidents or other:mishaps.” Accordmg to
Tom Kiley, :

Because until recently the new alchemy was attempted only in
the university.and related contexts, workers: formmg the limnit-
ed talent pool from which industry must draw are unused to-
typical industry practice ‘with regard.to the preservation :of
proprietary information. The scientist qua scientist is raised in-
a tradition of information-sharing and of seeking peer approval
by pubhcat:on Informal seminars and international- meetings
are key parts of the information network of science, both on and
off the podmm ‘The publish- or-perish syndrome is. deeply. en-
gramed Unfamﬂlanty with industrial practices breeds suspi-
cion. “Big mdustry employment is vaewed askance. . :

Compames obhged to approach pubhcatlon conservatwely will
‘be disadvantaged in recruiting the best scientists from aca-
demia, where they presently ‘prédominate. Less hidebound
companies, particularly- those start-up concerns that offer a
more collegial atmosphere and opportunities for cross-tatk with
‘scientists elsewhere, are better positioned to attract new scien-. .
tific hires—but do so at the cost of not keeping information of
. appreciable value in-house. Patents become necessary alterna-
. tives.9 :

8 431 F.2d 1012 (5th Cir. 1970)
9 Supra note 6 at 2:4.
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Assuming that the trade secret is the type of subject matter
which a court would be willing to protect, the trade secret
owner may be required to establish (1) actual use of the secret
in a trade or business; (2) the cost of development of the secret;
(3) the extent to which the trade secret owner has sought to
maintain secrecy; and (4) the extent to which the secret may
have been disclosed by sales, dlsplays ‘and pubhcatlons, espe-
cially U.S. or foreign patents.

Because it is difficult to determine whether an unused 1dea
will afford its deviser a competltlve advantage,” some courts
have suggested that actual use of the secret, 4t leastin the past,
should be shown; but recent decisions appear to treat this rule
more as a rebuttable inference that the idea is unsound: than
as a rule of law that it is unprotectible.2 The concept of “use,”
moreover, can be expanded: to encompass other forms of

“commercial implementation™ such as leases and licenses.®

Moving to the issue:of expense, it seems likely that-the cost

-of development will have at least.a “subliminal” effect on the
judicial mind. A number of courts, have taken pains to stress
the expenditure of time and money involved in developing a
trade secret,* and one court rubbed salt into.the wounds of a
would-be trade secret. owner. by suggesting ‘that its proofs
might have been more convmcmg had its expendstures been-
presented.® :

For a number of reasons, the owner of a trade secret is well
advised to take reasonable measures.to ensure its secrecy. Not
only-does slipshod security invite trade secret theft, difficult to
detect and rectify, it may actually forfeit legal rights: “one may
not venture on liberties with his own secret; may not lightly -
or voluntarily hazard its. leakage or escape, and at the same |
time hold others to be completely obhgated to. observe it.”

2 Ferro]me Corp v. Gen'l Aniline Fllm Corp 207 F od 912 921 (7th C1r : _ -
1953)(“respectable authority” for “use” requirement not persuasive under

N.J. law); Harris Mfg. Co. v. Wﬂhams 157F. Supp 779 787 (W D. Ark 1957) C

. § Milgrim at 2-17.. - ..

4 Kewanee Qil Co. v, B1cron Corp 416 U. S 470 (1974)(over $1 million); -
W. R. Grace & Co. v. Hargadine, 392 F.2d 9, 14'(6th Cir. 1968). S

5 Filler Dynannc Int, Inc. v. Astron Battery, Inc., 19 1ll. App. 3d 299, 311
N.E.2d 386, 400-401, 183 US.P.Q. 102 (2d Dist. 1974), Manes v. Melton, 358
Mich. 500, 100 N.W.2d 235, 239, 124 U.S.P.Q. 144 (1960). .
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patented and therefore pubhcly known mventlon, or (3) to
protect, for a considerable length of time, a commercially im-
portant technology which is either unpatentable or which can
only awkwardly or ineffectually be shielded by patent protec-
tion. It is difficult, if not impossible; to decide whether trade
secret protection of a biotechnology innovation is appropriate
without deciding which of these purposes is to be served by
- that approach.

For example, if the invention is the actual product w}uch:
is to be sold, as might be the case with a novel restriction en-
donuclease, a food processing enzyme, a transfer vector, or a
microbial pestlmde, the product may be* reverse-engmeered”
as soon as it is'commercialized. The trade secret right is, in
such eircumstances, ephemeral and ulhmate rehance must be
placed on the patent law. .

The same conclusion holds true if the trade secret isa novel
therapeutic or dxagnostlc method Typlcally, what is sold by
the inventor is a reagent, test kit, or apparatus for use in prac-
tising the method. The method must, of course, be disclosed
to the buyer, and therefore cannot be mamtmned as a trade
secret.

An expression vector, a production orgamsm ora manufac—’
turing method need not be disclosed by one who is merely sell-
ing the final product. These types-of innovations: are suit-
able for longterm trade secret protection: However, reliance
on trade secret protection may not be desirable if the field is
one of great activity. Trade secrets law offers no protectmn
against independent: developers ‘ ,

The ‘classical definition ‘of a “trade secret” is ‘offered by the
"‘American Law Instltute s Restatement of Torts Sectlon,757
comment “b™: :

b. Definition of trade secret. A trade secret may consist of any
formula, pattem device or compilation of information which
is used in one’s business, and which' gives him an opportunity
to obtain an advantage over competitors who'do not know or
use it. It may be a formula for a chemical compound, a process
‘of manufacturing, treating or preserving materials, a pattern
‘for a machine or other device, or a list of customers. It differs
_from other.secret information in a business (see §759) in that
it is not simply information as to single or ephemeral events in

11 O






