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The decision of the Supreme Court in Diamond v. Chakra-
barty, 206 USPQ 193 (1980) held that microorganisms pro-
duced by genetic 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
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patentability. The test set down by the Court fc patentable !
subject matter in this arca is whether the living matter is the
result of human intervention. .

In-view of this decision. lhe Office >has 1ssued<** these
guidelines as to how 35 U.S.C. 101 will be interpreted.

The Supreme Court made the followmg pomts in the
Chakrabarty opinion: : , v

1.“Guided by these cannons of construction, this Courthas
read the term ‘manufacture’ in § 101 in accordance with its
dictionary definition to mean “the producuon of articles foruse
from raw materials prepared by giving to these materials new
forms, qualities, properties, or combinations whether by hand
labor or by machinery.’ *

2.*“Inchoosing such expansive terms as “manufacture’ and
“composition of matter,’ modified by the comprehensive
“any,” Congress plainly contemplated that the patent laws
would be given wide scope.”

3. *The Act embodied Jefferson’s philosophy that “inge-
nuity should receive a liberal encouragement.” V Writings of
Thomas Jefferson, at 75-76. See Graham v. John Deere Co.,
383 U.S. 1, 7-10 (1966). Subsequenl patent statutes in 1836,
1870, and 1874 employed this same broad language. In 1952,
when the patent laws were recodified Congress replaced the
word “art’ with “process,’ but otherwise left Jefferson’s lan-
guage intact. The Committee Reports accompanying the 1952
act inform us that Congress intended statutory subject matter
to “include any thing under the sun that is made by man.’ S.
Rep. No. 1979, 82d Cong. 2d Sess., 5 (1952)

4. “This is not to suggest that § 101 has no limits or that it
embraces every discovery. The laws of nature, physical phe-
nomena, and abstract ideas have been held not pateniable.”

5. “Thus, a new mineral discovered in the earth or a new
plant found in the wild is not patentable subject maiter.
Likewise, Einstein could not patent his celebrated law that
E=mc ?; nor could Newton have patented the law of gravity.”

6. “His claim is not to a hitherto unknown natural phe-
nomenon, but to a nonnaturally occurring manufacture or
composition of matter ~— a product of human ingenuity “hav-
ing a distinctive name, character [and] use.” **

7. “Congress thus recognized that the relevant distinction
was not between living and inanimate things, but between
products of nature, whether living or not, and human-made
inventions. Here, respondent’s microorganism is the result of
human ingenuity and research.”

8. After reference to Funk Seed & Kalo Co., 333 U.S,127
(1948), *'Here, by contrast, the patentee has produced a new
bacterium with markedly different characteristics from any
found in nature and one having the potential for significant
utility. His discovery is not nature’s handiwork, but his own;
accordingly it is patentable subject matter under § 101.”

A review of the Court statements above as well as the whole
Chakrabarty opinion reveals:

(1) That the Court did not limit its decision to genctically
engineered living organisms,

(2) The Court enunciated a very broad interpretation of
“manufacture” and “composition of matter” in Scction 101
(Note esp. quotes 1, 2, and 3 above),
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“The relevam distinction was Tt ‘between’ living and

‘inanifmate ‘things but between products-of nature. whether
lwmg or not, and lmman—made mvenuoﬂs D

The tests set foﬂh by the court are (note especxal!y the
italicized portions):

-"The laws of nature, physical phenomena and abstract
ideas” are not patentable subject matter.

-"A nonnaturally occurring manufacture or composition of
matter — a product of human ingenuity — having a distinctive
name, character, [and] use.” is patentable subject matter.

-”A new mineral discovered in the earth or anew plant found
in the wild is not patentable subject matter. Likewise, Einstein
could not patent his celebrated E=mc?; nor could Newton have
patented the law of gravity. Such discoveries are ‘manifesta-
tions of . . . nature, free to all men and reserved exclusively 1o
none.” ¢

-"However, the production of articles for use from raw
materials prepared by giving to these materials new forms,
qualities, properties, or combinations whether by hand, labor or
machinery (emphasis added) is a manufacture under Section
101.”

In analyzing the history of the Plant Patent Act of 1930, the
Court stated: “In enacting the Plant Patent Act, Congress ad-
dressed both of these concerns [the belief that plants, even those
antificially bred, were products of nature for purposes of the
patent law . . . were thought not amenable to the written
description]. Itexplained at length its belief that the work of the
plantbreeder *in aid of nature’ was patentable invention. S.Rep.
No. 315, 71st Cong. 2d Sess. 6-8 (1930); H.R. Rep. No. 1129.
71st Cong. 2d Sess. 7-9 (1930).”

The Office will decide 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 manufacture or composition of matter” is patentable,
etc. It is inappropriate to try t0 attempt to set forth here in
advance the exact parameters to be followed.

The standard of patentability has not and will not be low-
cred. Therequirementsof 35 U.S.C. 102 and 103 stillapply. The
tests outlined above simply mean that a rational basis will be
present for any >35 U.S.C.<101 determination. In addition, the
requirements of 35 U.S.C. 112 must also be met, In this regard,
see sSMPEP<§ 608.01(p).

>Following this analysis by the Supreme Court of the scope
of35U.5.C. 101, the Board of Patent Appeals and Interferences
has determined that plant subject matter or an animal may be
protected under 35 U.S.C. 101. In Ex Parte Hibberd, 227 USPQ
443 (BA PAI 1985) the Board held that plant subject matter may
be the proper subject of a patecnt under 35 U.S.C. 101 even
though such subject matter may be protected under the Plant
Patent Act (35 U.S.C. 161 - 164) or the Plant Varicty Protection
Act(7U.8.C.2321 et seq.). In Ex Parte Allen, 2USPQ2d 1425
(BAPAIL 1987), the Board decided that a polyploid Pacific coast
oyster could have been the proper subject of a patent under 35
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0.G. 24, Apnl 21, 1987) that the Paten’ : nd Tradémark'Ofﬁce"
‘would now consider non-namrally occurring, non-human mul-

ticellular living organisms, including ammals, be patentable
subject matter wnnm the scope of 35 U S. C. 101 <.

>2106< Patentable Subj ect Matter i
Mathematical Algorithms or
Computer Programs [R 6]

TheU.S. Supreme Court decisions szamondv Diehr, 450
U.S.175,209USPQ1(1981)and Diamond v. Bradley,450U S.
381, 209 USPQ 97 (1981) significantly affect an examiner’s
analysis under 35 U.S.C. 101 of patent applications involving
mathematical equations, mathematical algorithms and com-
nuter programs.

In 35 U.S.C. 101, Congress has set forth the categories of
inventions or discoveries which may be patentable as consisting
of “any new and useful process, machine, manufacture, or
composition of matter, or any new and useful improvement
thereof.” Inventions involving mathematical equations, mathe-
matical algorithms or computer programs, if statutory at all,
would fall into the categories of statutory subject matter as
processes, machines or manufactures. In construing 35 U.S.C.
101, the Supreme Courtin Diamond v. Diehr,450U.S. 175,209
USPQ 1, 6 (1981) and Diamond v. Chakrabarty, 447 U.S. 303,
206 USPQ 193 (1980), has applied a broad interpretation to
statutory subject matter so as “to include anything under the sun
that is made by man.”

The Supreme Court also reiterated that certain categories of
inventive activity should not be considered statutory subject
matter. Asset forth in Diamondv. Diekr, 209 USPQ 1,7 (1981),
“Excluded from such patent protection are laws of nature,
physical phenomena, and abstract ideas.” Citing Parker v.
Flook, 437 U.S. 584, 198 USPQ 193 (1978); Gotuschalk v.
Benson,4091.S.63,175 USPQ 673 (1972). A “scientific truth,
or the mathematical cxpression of it, is not a patentable
invention,” Mackay Radio Corp. & Telegraph Co. v. Radio
Corp. of America, 306 U.S. 86, 94, 40 USPQ 199, 202 (1939).
In Goutschalk v. Benson,, supra, the Court concluded that an
“algorithm, or mathematical formula, is like a law of nature,
which cannot be the subject of a patent.” Similarly, the Court in
Parker v. Flook, held that an improved “method for computing

“an alarm limit’,” where the application “ did not purport to
explain now the variables used in the formula were to be
selected, nor did the application contain any disclosure relating
to the chemical processes at work or the means of setting off an
alarm or adjusting the alarm limit,” is unpatentable subject
matier under 35 U.S.C. 101.(Sce Diamond v. Diehr, 209 USPQ
1, 10 (1981)).

If the claims of an application are dirccted solely to one of
the above judicially excluded areas of inventive activity, it is
clear that a patent shall not issue. However, a claim is not
unpatentable under 35 U.S.C. 101 merely because it includes a
step(s) or clement(s) directed to a law of nature, mathematical
algorithm, formula or compuler program so iong as the claim as
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:@ wholeis dravm to subject matuer etherwxse s..amtory In thxs .
' ered as a whole” in effect leaves viable

‘procedure set forth -in In re Freeman, 197 USPQ 464.(CCPA,
:1978), asan appropriate test fordetermining if aclaim involving
-mathematics and/or computer programming . is in-cormpliance
-with35U.8.C.10). See also Jnre Walter, 205 USPQ 357 at 407
{CCPA, 1980), for-clarification of the second.Freeman step. In

regard, the'l oﬁuwmg significant points of law may be. gleaned
fromithe Diamond v. Diehr;:209 USPQ:t (1981) decision:

o0 1o The“claims must be considered 25 a whole: Iti xs_mappro-

- priate to disséct the claims into old anc new elements and then
to-ignore the: presence of the old elements in the analysis.”. .
-"The novelty” of any element or steps in a process, or.evenof
the process itself, is'of no relevance in determining whether the
subject matter of a claim: falls within-the 101 categories of
possible patentable subject matter” (emphasis added). - -

- 2.“When aclaim containing a mathematical formula imple-
ments or applies that formula in a structure or process which,
when considered as a whole, is performing a function which the
patent laws were designed to protect (e.g., transforming or
reducing an article to a different state or thing), then the claim
satisfies the requirements of § 101.”

3. “When a claim recites a mathematical foxmula {or scien-
tific principle or phenomenon of nature), an inquiry must be
made into whether the claim is seeking patent protection for that
formula in the abstract.” (If the claim does seek protection for
such a mathematical formula, it would be non-statutory under
35U.8.C. 101).

4. “A mathematical formula as such is not accorded the
protection of our patent laws . . . and this principle cannot be
circumvented by attempting to limit the use of the formuia to a
particular technological environment.” . .. “Similarly, insignifi-
cant post solution activity will not transform an unpatentable
principle into a patentable process.”

5. When a claim as in Parker v. Flook, 198 USPQ 193
(1978), is drawn “to a method for computing an “alarm limit’
(which) is simply anumber,” theclaim is non-statutory under 35
U.S.C. 101 because Flook “sought to protect a formula for
computing this number.”

6. “It is now commonplace that an application of a law of
nature or mathematical formula to aknown structure or process
may well be deserving of patent protection.” Citing Funk Bros.
SeedCo.v.KaloCo.,333U.8. 127,76 USPQ 280 (1948); Eibel
Process Co. v. Minnesota and Ontario Paper Co.,261 U.S. 45
(1923); Cochrane v. Deener, 94 U.S. 780 (1876); O’ Reilly v.
Morse, 15 How. 62 (1853); and Leroy v. Tatham, 14 How. 156

(1852).

35 U.S.C. 101 CLAIM ANALYSIS

In determining eligibility for patent protection under 35
U.S.C. 101, the Supreme Court in Diamond v. Diehr, 209 USPQ
i (1981), requires that the “claims must be considered as a
whole.” Consistent with this requirement, the Court concluded
that “a claim drawn to subject matter otherwise statutory docs
not become non-statutory simply because it uses amathematical
formula, a computer program, or digital computer.” Thus, the
fact that a claim specifics that a computer performs certain
calculation steps is irrelevant for the purpose of determining
whether statotory subject matter has been recited. The fact that
an application discloses that a mathematical formula is imple-
mented solely by computer programming is likewise immate-
rial for this purpose.
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The Court’s reqmremem that the: “clanms .must be: consxd— ,
ia CCPA’s two-step-

accordance with the first step of such analysis, each method or
apparatus. claim' must be: analyzed to determine whether a
mathematical algorithm is either “directly’or “indirectly” re-
cited. If the claim at issue fails to directly recite a mathematical
atgorithm, reference must be-made to the specification in order

-to determine whether claim language indirectly recites mathe-

matical calculations, formulas, or eguations.

If a given claim directly or indirectly recites a mathematical
algorithm, the second step of the analysis must be applied.
Under this step, a determination must be made as to whether the
claim as a whole, including all its steps or apparatus elements,
merely recites a mathematical algorithm, or method of calcula-
tion. If so the claim does not recite statutory subject matter under
35U.8.C. 101.

The Supreme Court in Diamond v. Diehr, 209 USPQ 1
(1981), provides some guidance in determining whether the
claim as a whole merely recites a mathematical algorithm or
method of calculation. The Court suggesis that if “a claim
containing a mathematical formula implements or applies that
formula in a structure or process which, when considered as a
whole, is performing a function which the patent laws were
designed to protect (e.g., transforming or reducing an article to
a different state or thing), then the claim satisfies the require-
ments of § 101.” (emphasis added)

Focusing on the application or implementation of a mathe-
matical algorithm, the Supreme Court in Diehr, 209 USPQ 1 at
89(1981), citing MackayRadio Corp. & TelegraphCo.v.Radio
Corp. of America, 306 US 86, 94, 40 USPQ 199, 202 (1939),
explained that “while a scientific truth, or the mathematical
expression of it, is not a patentable invention, anovel and useful
structure created with the aid of ascientific truth may be.” In this
regard, the CCPA noted in In re Walter, 205 USPQ 397 at 407,
(CCPA, 1980), that “If it appears that the mathematical algo-
rithm is implemented in a specific manner to define structural
relationship between the physical elements of the claim (in
apparatus claims) or to refine or limit claim steps (in process
claims), the claim being otherwise statutory, the claim passes
muster under § 101.”

The Walter analysis quoted above does not limit patentable
subject matter to claims in which structural relationsi:.ps or
process steps are defined, limited, or refined by the application
of the algorithm, In the post Diehr CCP/ decision In re Abele,
214 USPQ682at687 (CCPA, 1982), the court urged that Walter
should be read broadly to require no more than that the “algo-
rithm be applied in any manner to physical elements or process
steps provided that its application is circumscribed by more than
a ficld of use limitation or non-cssential post-solution activity.
Thus, if the claim would be otherwise statutory, id., albeit
inoperative or less uscful without the algorithm, the claim
likewise presents statutory subject matter when the algorithm is
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[ 8 rcgard o post-solunon acnmy, the Supreme (‘omt in

-thr indicated that “insignificant post-solution activity will
riot transform an unpatentable principle into a patentable proc-
ess.” The claims in Parker v. Flook, which wéze held to be non-
‘statutory, recited a post-solution activity of updating a number
(i.e., an’ alarm limit), a-step relating ‘more ‘t0-a’ method of
calculation than to the physical process alluded to in the claim
preamble, In Diehr, the Supreme Court characterized the post
calculation activity of the type claimed in Parker v. Flook as
being “token post-solution activity.” In conirast, the post-
solution activity in the Diehr claims consisted of automatically
opening a rubber molding press, a step clearly tied in with the
physical process of rubber molding. As staied by the CCPA in
Inre Walter, 205 USPQ 397 at 407, (CCPA, 1980), “if the end-
product of a claimed invention is a pure number, as in Benson
and Flook, the invention is non-statutory regardless of any post-
solution aciivity which makes it available for use by a personor
machine for other purposes.”

It must also be recognized thateven though a claim contains
an application limiting preamble, even though it does not cover
every conceivable application of a formula, or even though it
does not totally preempt the formula, such aclaim would be non-
statutory, if, when considered as a whole, it merely recites a
mathematical algorithm or method of calculation. As stated by
the Supreme Court in Diehr, 209 USPQ 1 at 10, (1981), “A
mathematical formula does not suddenly become patentable
subject matter simply by having the applicant acquiesce to
limiting the reach of that formula to a particular technological
use.” Similarly, the CCPA pointedout in Walter, 205 USPQ 397
at 409 (1980) that “Although the claim preamble rclate the
claimed invention to the art of seismic prospecting, the claims
themselves are notdrawn to methods of or apparatus for seismic
prospecting; they are drawn toimproved mathematical methods
for interpreting the results of seismic prospecting. The specific
end use recited in the preambles does not save the claims from
the holding in Flook, since they are drawn to methods of
calculation, albeit improved. Examination of each claim dem-
onstrates that each has no substance apart from the calculations
involved.”

Also, in Walter, a Jepson preamble was not regarded as
limiting the “subject matter as a whole,” so as to avoid the >35
U.S.C.< 101 rejection, Similarly, preliminary data gathering
steps may not affect the “subject matter as a whole” assessment.
In re Richman, 195 USPQ 340, (CCPA 1977). Moreover, even
the concluding step of building a bridge or dam may not suffice.
Inre Sarker, 200 USPQ 132 (CCPA, 1978). In other words, for
purposes here, the “subject matter as a whole” must be viewed
in context on a case by case basis.

In analyzing computer program related claims, it is essential
torecognize that computer implemented “processes are encom-
passed within 35 U.S.C. 101 under the same principles as other
machine implemented processes, subject to judicially deter-
mined exceptions, inter alia, mathematical formulas, methods
of calculation, and mere ideas.” fn re Johnson et al, 200 USPQ
199 at 210, 211 (CCPA, 1978). Claims seeking coverage for a
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compnwr program unplemented process have been held to be
- statutory by the CCPA in In re Pardo, 214 USPQ:673 (CCPA,
- 1982); Inre Toma, 197'USPQ 852 {CCPA-1978); and In re
-Chatfield, 191 USPQ 730 (CCPA, 1976). In accordance with

the two-step procedurs outlined above, claims seeking coverage
fora computet program would be non-statutory under 35 U.S.C.

+101, only.if, when considered as a whole; they merely recite a

mathematical algorithm; or a methiod of calculation which isnot
applied in any manner to physical elements or process steps.
Suchan approach is the same as that contemplated for apparatus
claims by the CCPA in In re Pardo, 214 USPQ 673 at 677
(CCPA, 1982). See aiso In re Bradley and Franklin, 202 USPQ
480 (CCPA, 1979).

Certain computer program related claims may be non-
statutory under 35 U.S.C. 101 as falling within judicially deter-
mined exceptions cutside the mathematics area. For example,
consider the following claims:

(1) *A compuater program comprising the steps of:

a) associating treatment rendered to a patient with a fee,
and
b) billing said patient in accordance with the fee.”

Here the cornputer program is claimed, not in terms of a
specific instruction set, but aliernatively as a series of steps
broadly defining what the program is designed to accomplish.
Suchaclaim should be viewed as non-statutory under 35U.S.C.
101 as reciting a method of doing business.

{2) “A computer program for comparing array A(N) with
array B(M) to generate array C comprising the steps of:

Do 70N =1,10
Do80M=1,20
If A(N) = B(N) then C(M) = B(M)
80 Continue
70 Continue * * *”

This bare set of insiructions fails to recite subject matter that
falls within any statotory category. In this regard, a bare set of
computer instructions does not set forth a sequence of steps
which could be viewed as a statutory process. Such a computer
language listing of instructions, when not associated with a
computing machine to accomplish aspecific purpose, would not
constitute amachine implemented process, but would constitute
non-siatutory subject matter as the mere idea or abstract intel-
lectual concept of a programmer, or as a collection of printed
matter,

Further guidance on handling 35 U.S.C. 101 issues may also
be gleaned from the CCPA’s detailed claim analysis in the
following decisions: /n re Chatfield, 191 USPQ 730 (CCPA,
1976); In re Johnson, Parrack and Lundsford, 200 USPQ 199
(CCPA, 1979); In re Sarker, 200 USPQ 132 (CCPA, 1978); In
re Gelovatch and Arell, 201 USPQ 136 (CCPA, 1979); In re
Bradley and Franklin, 202 USPQ 480 (CCPA, 1979); In re
Walter, 205 USPQ 397 (CCPA, 1980). In re Taner, 214 USPQ
678 (CCPA, 1982); Inre Pardo, 214 USPQ 673 (CCPA, 1982);
InreAbele,214USPQ 682 (CCPA, 1982); and Inre Meyer,215
USPQ 193 (CCPA, 1982).

In addition to handling 35 U.S.C. 101 issues in accordance
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