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protection into technical texts and diagrams in a manner that the other validity
doctrines do not. 5 3

For a simple example, consider a hypothetical claim to a printed diagram that
enables a doctor to diagnose a disease. 154 A researcher discovers that the
concentrations of two chemicals are inversely correlated in human blood: a high level
of chemical A indicates that a patient has a low level of chemical B, and vice versa.
This discovery paves the way for a new method of testing for a deficiency of chemical
B: detecting a chemical B deficiency by correlating a high level of chemical A with a
low level of B. Assume that the researcher seeks to claim something like "a device for
determining the existence vel non of a chemical B deficiency consisting of a diagram"
that encompasses the diagram illustrated in Figure 1:

AB

LOW 
O

Figure 1

This claim describes a core example of an artifact that is not a patent-eligible invention
under the printed matter doctrine: the artifact is printed matter per se, and the invention
resides in the "content" of the printed matter.' 55

Absent the printed matter doctrine, however, it is difficult to identify with certainty
any doctrine that would invalidate the claim to the technical diagram. 56 The claimed

153. With respect to patent claims describing paintings, songs, and fictional novels, the
appendix argument has a greater intuitive resonance. Cf Risch, supra note 152, at 633-35
(addressing the patentability of "Books, Art, and Music"). It is true that the artistic creations that
are the archetypes of copyrightable subject matter lack the type of technical utility possessed by
the archetypes of patentable subject matter such as drugs and methods of manufacturing or using
drugs. Cf Karijala, supra note 148, at 448-49. However, in the mechanical arts, human
amusement, entertainment, or aesthetic satisfaction is frequently accepted as a statutory utility.
Cf In re Dembiczak, 175 F.3d 994, 1002-03 (Fed. Cir. 1999) (upholding the nonobviousness of
a claim to a trash bag with a jack-o'-lantern depicted thereon); infra note 163 (noting the
inability of the utility doctrine to query whether the advance over the prior art is statutorily
useful). It is therefore unclear why the amusement provided by a painting to its viewer would
not be a statutory utility, too.

154. In this hypothetical, the discovery is derived from Lab. Corp. of Am. Holdings v.
Metabolite Labs., Inc., 548 U.S. 124, 125-26 (2006) (Breyer, J., dissenting from the dismissal
of the writ of certiorari as improvidently granted); cf. supra text accompanying notes 30-35
(discussing the same discovery). However, there was no claim to a printed diagram at issue in
Laboratory Corp.

155. See supra note 38 and accompanying text (defining the printed matter doctrine).
156. The exercise of guessing what a court without recourse to the printed matter doctrine

would do if faced with a diagram claim should be taken with a grain of salt. Because there is a
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diagrams are novel based purely on their intrinsic structural properties, as nobody had
any motivation to make the claimed combination of text, boxes, and arrows before the
researcher arrived at her discovery.' 57 Furthermore, the claimed diagrams are
nonobvious if their content is nonobvious. They produce an unexpected result: they
convey unexpected information to a reader.' 58 Finally, the invention also has utility of
the kind required by the patent statutes.5 9 Utility cases like Brenner v. Manson'60 and
In re Fischer16 1 forbid patent applicants from patenting a new chemical before there is
a believable guess about a practical and specific use for the chemical. 62 The diagram
suffers from no such uncertainty: it is useful because it can help a doctor diagnose a
specified disease in a particular patient in a more reliable manner than relying on
memory alone would produce.' 63

widespread consensus that printed diagrams should not be eligible for patent protection, see
supra text accompanying notes 145-46, courts would in all likelihood contort some doctrine-
any doctrine, if necessary-to deny patent protection to printed diagrams. The point made in the
following text is only that there is nothing in the internal logic of the validity doctrines that
precludes the patenting of a printed diagram. A printed diagram should present an easy case of
something that cannot be patented, but-absent the printed matter doctrine in some form-the
case is an awkward one.

157. Novelty would be practically assured if the full names of the chemicals were to be
printed on the diagram.

158. See In re O'Farrell, 853 F.2d 894, 903-04 (1988) (noting the importance of unexpected
results in the nonobviousness analysis).

159. Richard Gruner has argued that artifacts that are not patentable under the printed matter
doctrine lack statutory utility: "[Wlhere new content is recorded in printed matter, no patentable
invention is created because the ... utility of the newly created printed matter rest[s] in features
other than the structure or functional attributes of the entity created." Richard S. Gruner,
Intangible Inventions: Patentable Subject Matterfor an Information Age, 35 LoY. L.A. L. REV.
225, 404 (2001); cf. In re Nuijten, 500 F.3d 1346, 1365-67 (Fed. Cir. 2007) (Lina, J.,
concurring in part and dissenting in part) (suggesting that the printed matter doctrine should be a
part of the utility doctrine). This argument misses the mark. The utility of a printed diagram does
reside in part in its structural and functional features: the structure of a printed diagram allows
an interpreter to find it meaningful, and the function of a printed diagram is to convey
information to an interpreter. Furthermore, the utility of many useful artifacts rests in part in
features other than the artifacts' intrinsic properties. For example, the utility of a DNA molecule
rests in large part in the structural and functional features of the cellular machinery of
transcription and translation. See supra note 43 and accompanying text.

160. 383 U.S. 519 (1966).
161. 421 F.3d 1365 (Fed. Cir. 2005).
162. Brenner, 383 U.S. at 533-36; Fischer, 421 F.3d at 1369-78.
163. The utility doctrine also cannot fill the role played by the printed matter doctrine

because there is no precedent in the utility doctrine for the patentable-weight analysis that lies at
the heart of the printed matter doctrine. See supra notes 94-98 and accompanying text. A kit of
chemicals plus a sheet of written instructions clearly has statutory utility because the chemicals
are useful. However, due to the patentable-weight analysis of the printed matter doctrine, the
combination is not patentable if the difference between the prior art and the claimed invention
resides in the "content" of the information conveyed by the printed matter. In re Ngai, 367 F.3d
1336, 1339 (Fed. Cir. 2004) (invalidating a claim to a kit of chemicals plus instructions on how
to use them under the printed matter doctrine when the advance over the prior art resided in the
instructions).
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In sum, the printed matter doctrine is not superfluous. If the artifacts that it excludes
from patent protection are to remain beyond the reach of the patent regime, legislative
or judicial actors must actively craft a patent doctrine to exclude them. No matter how
counterintuitive the notion of a patent regime in which printed diagrams are patentable
might be, there is nothing "natural" or inevitable about the effects of the printed matter
doctrine.' 64 The effects of the printed matter doctrine are so familiar and intuitive that
it may be tempting to take the doctrine for granted. However, the knowledge that
constitutes the public domain of patent disclosure will be free only if courts take the
active step of enforcing the printed matter doctrine. 65

II. SEMIOTICS 101

This Part offers an introductory course in "Semiotics 101."166 Part II.A explores the
triadic model of the sign, commonly associated with Charles Sanders Peirce. Part II.B
presents Peirce's threefold taxonomy of signs. Part II.C emphasizes a common
restriction on the proper domain of semiotic analysis that places the human mind at the
center of semiotic inquiry.

A. Peirce's Triadic Sign

Semiotics is the study of signs, and signs are entities that involve something
standing for something else to somebody. 167 To conceptualize the operation of a sign,
Peirce and his followers posit a triadic model of the sign. 168 They argue that every sign

164. But cf R. Polk Wagner, Information Wants to Be Free: Intellectual Property and the
Mythologies of Control, 103 COLUM. L. REv. 995, 1005-09 (2003) (arguing that the knowledge
spillovers of intellectual property protection are inevitable).

165. See infra Part III.C (arguing that printed matter doctrine is an implicit negative
corollary of a patentee's disclosure obligations).

166. Semiotics is a sprawling discipline with many competing conceptual frameworks. This
Part does not attempt a comprehensive introduction to semiotics. See, e.g., WINFRIED NOTH,
HANDBOOK OF SEMIOTICS (1990). Nor does it attempt a neutral or objective introduction
comprised of the most commonly discussed or widely shared principles in the discipline. See,
e.g., DANIEL CHANDLER, SEMIoTICS: THE BASICS (2002). It does not purport to exhaust the utility
of semiotics as a tool to understand legal processes. See, e.g., Susan W. Tiefenbrun, Legal
Semiotics, 5 CARDozo ARTS & ENT. L.J. 89, 96 (1986) (proposing a definition of "legal
semiotics"). This Part only presents "Semiotics 101" in a very narrow sense with the pun fully
intended: it is a strategically chosen introduction to the basic principles of semiotics (a 10 1-level
course) that the author believes to be the most fruitful background to lead to an explanation of
how a semiotic framework can structure the printed matter doctrine (a section 101 doctrine).

167. CHANDLER, supra note 166, at 13 ("Anything can be a sign as long as someone
interprets it as 'signifying' something--referring to or standing for something other than
itself."); UMBERTO ECO, A TIEORY OF SEMIOTICS 17 (1976) ("[A] sign [is] everything that, on
the grounds of a previously established social convention, can be taken as something standing
for something else."); CHARLES W. MORRIS, FouNDATIONS OF THE THEORY OF SIGNS 3 (1938)
("[A] sign refers to something for someone."); CHARLES SANDERS PEIRCE, COLLECTED PAPERS

§ 2.228 ("A sign.., is something which stands to somebody for something in some respect or
capacity.").

168. Cf infra note 177 (presenting the competing dyadic model of the sign). Working in the

[Vol. 85:13791408
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involves three distinct components: a sign-vehicle, an interpretant, and a referent.169

The Peircean sign is commonly depicted as a triangle, as in Figure 2:170

mental concept
(~ Saussure's signified)

INTERPRETANT

SIGN-VEHICLE REFERENT

representamen object
(- Saussure's signifier)

Figure 2

The sign-vehicle is the perceptible form of the sign; it is the physical artifact that an
interpreter perceives.171 The particular combination of curves that make up the letter

late 1800s and into the early 1900s, Peirce originated discussion of the triadic model in modem
semiotics, but triadic models of the sign can be traced back to antiquity. See W.C. Watt,
Semiotics, § 1, in 8 ROUTLEDGE ENCYCLOPEDIA OF PHILOSOPHY 676 (Edward Craig ed., 1998).
Scholars who have adopted a triadic model of the sign have built on Peirce's work in divergent
ways, so there is considerable disagreement on the substantive "details of the triadic analysis
even among those who accept that all three components.., must be taken into account." 1 JOHN

LYONS, SEMANTICS 99 (1977). This Article culls details from Peirce and his interpreters,
sacrificing historical accuracy and fine distinctions for brevity and readability when the lost
nuances are not relevant to the semiotic framework for patent eligibility.

169. Peirce's preferred nomenclature was the representamen, the interpretant, and the
object. See PEIRCE, supra note 167, § 2.228. The terms used in the text of this Article are
derived from NOTH, supra note 166, at 89, and they are chosen for their relatively intuitive
qualities. (Quotes directly from Peirce's writings in the footnotes, however, use the Peircean
terminology.) Departure from Peirce's terminology is par for the course. See LYONS, supra note
168, at 95 (discussing variations in the terminology used to discuss the triadic model of the
sign).

170. See, e.g., C.K. OGDEN& I.A. RICHARDs, THE MEANING OF MEANING 11 (10th ed. 1949);
CHANDLER, supra note 166, at 30.

171. The sign-vehicle corresponds to the signifier in Saussure's dyadic model of the sign.
See infra note 177. Peirce emphasized that sign-vehicles are both immaterial types and material
tokens of those types. Cf PEIRCE, supra note 167, § 2.246 (discussing replicas, sinsigns, and
legisigns). Because only tokens of signs can be made, used, or sold by people, and lead to the
infringement of patent claims, this Article treats the sign-vehicle as a material entity. In other
words, this Article discusses semiotics in the context of what Saussure referred to as parole (an
instance of speech) rather than langue (the system of speech). FERDINAND DE SAUSSURE, COURSE
IN GENERAL LINGUISTICS 13 (Charles Bally & Albert Sechehaye eds., Roy Harris trans.,

14092010]
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"S" and the formal properties of the dots, dashes, and blank spaces that make up a
message transmitted in Morse code are both sign-vehicles, as are the undulating sound
waves that convey the sound of the word "dog." The interpretant is roughly the
concept that the sign-vehicle invokes in the mind of a person for whom the sign is
meaningful. 172 The referent of a sign is the thing in the world that is described,
indicated, or referred to by a sign.17 3 Both interpretants and referents are within the
ambit of the general term semiotic meaning as employed in this Article. 74 For
precision, a sign-vehicle will be described as signifying its interpretant and referring to
its referent.

Peirce's sign "involves a rejection of the equation of 'content' and meaning; the
meaning of a [sign-vehicle] is not contained within it, but arises in its interpretation" by
an interpreter in the form of an interpretant.17 5 In other words, the sign-vehicle is not
the sign, despite the commonplace nature of the language in which the material sign-
vehicle is employed as a synecdoche for an entire sign. Stop-signs-as-artifacts-the
physical, red, octagonal things located at intersections-are not signs in and of
themselves. They are sign-vehicles and therefore only components of signs. The sign is
the combination of the perceived thing (the sign-vehicle), the mental concept that the
sign triggers in the mind of an interpreter (the interpretant), and the things or events in
the world to which the sign refers (the referents).176 The sign-vehicle is a particularly

Duckworth 1983) (1916).
172. PEIRCE, supra note 167, § 3.72 ("cognition produced in the mind"); see also LYONS,

supra note 168, at 102 (defining the interpretant as "the mental effect produced by the sign" or
"the concept associated with the sign in the triangle of signification"). The interpretant
corresponds to the signified in Saussure's dyadic model of the sign. See infra note 177. The
notion that a sign involves a self-contained concept is a misleading simplification of Peirce's
interpretant. Peirce considered the interpretant to be a sign unto itself that can only be
understood in terms of further interpretants and thus further signs, leading to a process of
"unlimited semiosis." CHANDLER, supra note 166, at 31-33; cf SAUSSURE, supra note 171, at
110-20 (implying that signifieds are structural entities defined only by their value-that is, by
their relations to other signifieds).

173. See infra note 176 (discussing the nature of the referent).
174. Peirce's model demonstrates that signs are wound up with two very different types of

meaning. Sense is an ideational or mentalistic phenomenon and is lodged in the interpretant,
whereas reference deals with the worldly things implicated in referents. For a detailed
presentation of the distinction between sense and reference, as well as an argument about its
relevance in the context of claim construction, see Collins, supra note 16, at 536-53.

175. CHANDLER, supra note 166, at 32.
176. The presence of the referent in Peirce's model of the sign does not always tie a sign

directly to a material thing, an individual thing, or even a thing that exists in the actual world.
See CHANDLER, supra note 166, at 33 (noting that "Peirce's [referent] is not confined to physical
things and [that] it can include abstract concepts and fictional entities"); OGDEN & RICHARDS,
supra note 170, at 9 n.1 (noting that the referent should not be "restricted to material
substances"). A sign may indicate a particular thing in the world as its referent-that is, the
word "Fido" may refer to my dog. Alternatively, a sign may pick out a class of referents in the
world--that is, the word "dog" may refer not to my dog but to the species in general. PEIRCE,

supra note 167, § 2.232 ("The Objects [of a sign] may each be a single known existing thing...
or a collection of such things ...."). The referent may be perceptible in the actual world, but,
alternatively, it may be simply imaginable, as it may be a class without any actual individuals
contained within it. MORRIS, supra note 167, at 5 ("No contradiction arises in saying that every
sign has [a referent] but not every sign refers to an actual existent.... [A referent] is not a thing,

[Vol. 85:13791410
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useful term for the perceived component of the sign precisely because it wears on its
sleeve a warning against the misleading synecdoche. 177

B. Peirce's Taxonomy of Signs

Peirce was enamored with taxonomies of the sign, and the most famous of his
taxonomies is his simple tripartite schema of symbols, icons, and indices.,78

Importantly, there is no one-to-one correspondence between sign-vehicles,
interpretants, and referents on the one hand and symbols, icons, and indices on the
other. Peirce's taxonomy classifies relationships between the sign's components. 179

but a kind of object or a class of objects-and a class may have many members, or one member,
or no members.... This distinction makes explicable the fact that one may reach into the icebox
for an apple that is not there .... ); PEIRCE, supra note 167, § 2.232 ("The Objects [of a sign]
may each be a ... thing believed formerly to have existed or expected to exist .. "). Even
attributes or qualities of things-such as the property blackness-can be the referents of a sign,
as can events-such as "a killing." Id. § 1.551 (property); id. § 2.230 (event); id. § 2.232 ("a
known quality or relation or fact"). Thus, Peirce technically referred to signs as standing not for
objects themselves, but as standing for referents in some respects and identified those respects as
the ground of the representamen. Id. § 2.228 ("The sign stands for something, its object. It
stands for that object, not in all respects, but in reference to a sort of idea, which I have
sometimes called the ground of the representamen." (emphasis in original)).

177. Despite the wide-ranging nature of the referent, see supra note 176 and accompanying
text, the presence of the referent in the triadic model of the sign ties the sign to the world in a
way that would not be possible in its absence. In contrast, an alternative dyadic model of the
sign popularized by Saussure "brackets the referent." CHANDLER, supra note 166, at 16. See
generally SAUSSURE, supra note 171 (postulating a dyadic model of the sign). For Saussure, the
sign is the combination of a signifier (the analog of the sign-vehicle) and a signified (the analog
of the interpretant), and the meaning of a signified is determined not by reference to worldly
things but only in relation to other mental signifieds. CHANDLER, supra note 166, at 18-22.
Saussure's model is conspicuous in its absolute neglect of the things for which signs stand,
dealing with the signified exclusively as "a concept in the mind-not a thing but a notion of a
thing." Id, at 16; see also OGDEN & RICHARDS, supra note 170, at 6 (criticizing Saussure for
"neglecting entirely the things for which signs stand"). Thus, while both Saussurian and
Peircean models of the sign accommodate meaning-as-sense, only the Peircean model
accommodates meaning-as-reference. CHANDLER, supra note 166, at 33-34; cf supra note 174
(discussing the distinction between sense and reference).

This Article adopts the triadic model of the sign for three reasons. First, new signs often
come into being when researchers discover new facts or formulate new hypotheses about the
nature of the actual world, and it is thus useful to be able to talk about the things in the world to
which a sign refers when discussing signs as inventions. Second, the referent is a useful
descriptive tool for portraying what the Federal Circuit has done in Bilski: data are meaningful
because they are sign-vehicles, and Bilski makes the tangibility of the sign's referent dispositive
of patentability. See infra notes 317-20 and accompanying text. Third, computer models are
meaningful because they are either icons or indices. See infra notes 297-303 and accompanying
text. It is difficult to discuss these types of signs using a dyadic model of the sign because they
implicate the referent by definition. See infra notes 186-92 and accompanying text.

178. See, e.g., PEIRCE, supra note 167, §§ 2.304, 5.484. The tripartite schema is Peirce's
simplest taxonomy, but not his only one. See NOT, supra note 166, at 44 (noting that Peirce
postulated 59,049 classes of signs); id. at 45 (discussing a ten-category classification).

179. TERENCE HAWKES, STRU UAISM AND SEMIOTICS 129 (1977).

20101 1411
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1. Symbols

Morse code, traffic lights, and most words, both written and spoken, are meaningful
because they function as symbols. A sign is a symbol when the relationship between
the sign-vehicle and the referent is ontologically arbitrary. 80 "[T]here is nothing
'treeish' about the word 'tree."' 1 81 The word "tree" signifies the concept TREE in the
mind of an interpreter and refers to the pulpy, leafy things swaying outside of my
window only because of an arbitrary convention known to the interpreter. It is an
historical accident that the English word "tree" signifies the concept TREE. The concept
TREE could just as well be conveyed by the sign-vehicle "soup" or "urgh" in English,
and it is conveyed by other signifiers in other languages, such as "arbre" in French. 8 2

A symbol is therefore a sign "whose special significance or fitness to represent just
what it does represent lies in nothing but the very fact of there being a habit,
disposition, or other effective general rule that it will be so interpreted.' 83

2. Icons

Icons involve sign-vehicles that are perceived by an interpreter to have qualities that
resemble or imitate their referents.1 84 The resemblance is often in visual perception (a
stick figure standing for a person or a scale model representing a building) or sound
(onomatopoetic spoken words). The resemblance can also exist in terms of the
mapping of internal structural or functional relations among parts, making a diagram an
icon. 185 Thus, for Peirce, icons include "every diagram, even although there be no
sensuous resemblance between it and its [referent], but only an analogy between the
relations of the parts of each." 186 Peirce frequently noted the utility of diagrams as aids
in the reasoning process.1 87

3. Indices

The index is the least familiar of Peirce's three types of signs. As used in this
Article, the index is a sign in which the sign-vehicle is directly connected in some

180. LYONS, supra note 168, at 101 (discussing Saussure's dyadic model of the sign which
accommodates only Peircean symbols).

181. CHANDLER, supra note 166, at 22.
182. LYONS, supra note 168, at 100-01.
183. PEIRCE, supra note 167, § 2.299; see also id. §§ 2.292,2.299,4.447 & 4.531.
184. Id. § 2.299 ("[A] quality that [an icon's representamen] has qua thing renders it fit to be

a representamen [of an icon]."); id. ("A sign may be iconic, that is, may represent its object
mainly by similarity."). Iconicity is a scalar variable, as all icons have some conventional
attributes not based on resemblance. CHANDLER, supra note 166, at 40-41.

185. PEIRCE, supra note 167, § 4.447 ("A geometrical diagram is a good example of an
icon.").

186. Id. § 2.279; id. § 2.282 ("Many diagrams resemble their objects not at all in looks; it is
only in respect to the relations of their parts that their likeness consists.").

187. Id. § 4.531 ("Icons are especially requisite for reasoning. A Diagram is mainly an Icon,
and an Icon of intelligible relations."); id. § 4.447 ("A geometrical diagram is a good example of
an icon.... [I]t is of the utmost value for enabling its interpreter to study what would be the
character of such an object in the case any such did exist.").

1412 [Vol. 85:1379
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nomic way to the referent, such as through a natural law or an engineered coupling that
generates spatial co-occurrence, temporal sequence, or cause and effect.188 The shadow
on a properly constructed sundial functions as an index because it indicates the time of
day: the position of shadow on the slab (the sign-vehicle) refers to the time of day (the
referent) and signifies the concept TIME OF DAY (the interpretant) in the mind of a
person who is looking at the sundial.'8 9 When the relevant nomic connection is known
to an interpreter, smoke can function as an index of fire, thunder as an index of
lightning, a medical symptom as an index of a disease, the position of a wind vane as
an index of the direction in which the wind is blowing, and the level of mercury in a
thermometer as an index of the temperature at that location. 190

C. The Lower Threshold of Semiotic Inquiry: Causation Versus Signification

There is no universally agreed-upon limit to the proper domain of semiotic inquiry.
How many of the meaningful phenomena in the world are meaningful because they
function as signs, and how many are meaningful for other reasons? On what Umberto
Eco has called the "upper threshold" on the complexity of the phenomena within the
"semiotic field," there is rarely any limit at all: semioticians routinely treat all human
endeavors, whether cultural or other, as their sandbox and examine how signs construct
the social reality with which we engage.191 However, there is more disagreement on
what Eco calls the "lower threshold."' 92 Following Eco, this Article erects a relatively

188. Elizabeth W. Bruss, Peirce and Jakobson on the Nature of the Sign, in THE SIGN:

SEMIOTICS AROUND THE WORLD 81,88 (Richard W. Bailey, Ladislave Matejka & Peter Steiner
eds., 1978). Bruss describes indexicality as "a relationship rather than a quality. Hence the
signifier need have no particular properties of its own, only a demonstrable connection to
something else. The most important of these connections are spatial co-occurrence, temporal
sequence, and cause and effect." Id. Peirce distinguished between "genuine" and "degenerate"
indices. PEIRCE, supra note 167, § 5.74. The hygrometer is a genuine index. Through "[i]ts
connection with the weather" it "actually conveys information." Id. "[O]n the other hand any
mere land-mark by which a particular thing may be recognized because it is as a matter of fact
associated with that thing, a proper name without signification, a pointing finger, is a degenerate
index." Id. This Article addresses only genuine indices.

189. Id. § 2.285; cf id. § 2.286 (noting that a barometer is an index of the likelihood of rain
and that a weathercock is an index of the direction of the wind).

190. CHANDLER, supra note 166, at 33 (offering these examples among others).
191. Eco, supra note 167, at 21. Signs are widely recognized as constructing reality and

mediating human experience, but the precise role that signs play in constructing reality is hotly
debated. A strong stance is that signs construct reality per se because "there is no external reality
beyond sign systems," whereas a more tempered stance suggests that signs construct the reality
that we experience and that "studying semiotics can assist us to become more aware of the
mediating role of signs and of the roles played by ourselves and others in constructing social
realities." CHANDLER, supra note 166, at 10-11. Given that patent law and discussions of
technological progress traffic in concepts such as the "laws of nature" that are discovered and
put to work by inventors, the semiotic analysis of patent law presented here takes the
conservative approach and adopts the moderate stance.

192. Eco, supra note 167, at 19-21.

2010] 1413
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high hurdle that must be surmounted to demonstrate the existence of a sign and the
presence of a semiotic meaning.93

To understand what is at stake in Eco's delineation of the lower threshold of
semiotic inquiry, consider two things that can be described as "meaningful" in a
colloquial manner. The first is the stop sign discussed above-a clear example of a
sign that is meaningful to the mind of a human interpreter.'94 The second is chemical
X, a chemical that a bacterium secretes when it is unable to find food and that slows
down certain metabolic functions of other bacteria that encounter it. (The evolutionary
benefit of the secretion of chemical X is that bacteria conserve energy in a nutrient-
poor environment.) In a colloquial sense, it is not jarring to say that chemical X is
"meaningful" because of the behavior that the bacterium exhibits when it encounters
chemical X. Chemical X can be described as conveying a message that is interpreted
by the bacterium to "mean" something along the lines of "time to slow down certain
metabolic functions." While both a stop sign and a molecule of chemical X can be
described as meaningful, the nature of the meaning that a stop sign has to a driver and
the nature of the "meaning" that chemical X has to the bacteria are radically different.
Chemical X is "meaningful" to the bacterium only because it triggers a metabolic
reaction in the bacterium. The laws of physics on a molecular scale fully explain the
nature of the "meaning" that chemical X has to the bacterium as an interpreter. The
three-dimensional shape of chemical X and the biochemical properties of the
bacterium's receptors and other metabolic pathways fully determine the "meaning" of
chemical X-that is, the bacterium's behavior that constitutes the reaction to the
presence of chemical X. In contrast, the behavior that the driver displays in response to
the stop sign does not exhaust the meaning of the stop sign to the driver. In fact, the
driver may comprehend the meaning of a stop sign and yet may display no extroverted
behavior at all. The stop sign has meaning to the driver because of the mental state that
it triggers in the driver's mind, not because of any action that it causes the driver to
take.

Some definitions of the proper domain of semiotics encompass chemical X and
describe the meaning that chemical X has to the bacterium as a semiotic
phenomenon.' 95 Eco, however, defines semiotics more restrictively. He takes the

193. The embrace of the Peircean triadic sign, rather than the Saussurian dyadic sign, means
that this Article already exceeds one common boundary for semiotic inquiry on the lower
threshold. Cf supra note 177 (discussing Saussure's dyadic sign). Saussure focused on the
study of "the sign ... as a communicative device taking place between two human beings
intentionally aiming to communicate or to express something." Eco, supra note 167, at 15. In
contrast, Peirce's definition of the sign "does not demand, as part of a sign's definition, the
qualities of being intentionally emitted and artificially produced." Id. at 15. As a consequence,
Peircean semiotics readily accommodates the study of both natural phenomena and human
behavior not intentionally emitted by its sender as signs, whereas Saussurian semiotics does not.
See id. at 14-17.

194. See supra notes 175-76 and accompanying text. The technical diagram discussed above
is also a good example. See supra text accompanying note 154.

195. The field of endosemiotics, or signaling between microbiota, defines the semiotic field
in this more inclusive manner. Watt, supra note 168, at 677 (describing a chemical as conveying
the semiotic meaning that "there is a dearth of food hereabouts" to a bacterium). See generally
THoMAs A. SEBEOK, TE SIGN AND ITs MAsTERs (1979) (developing a theory ofendosemiotics).
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distinction between what a stop sign means to a driver and what chemical X "means" to
a bacterium to be the distinction that defines the lower threshold of semiotics.
Chemical X is not a sign simply because it causally triggers a behavior in the
interpreter. In Eco's terminology, things that are "meaningful" insofar as they cause
specified behaviors are stimuli or signals, not sign-vehicles. 196 Defined in the negative,
a sign-vehicle is an entity that acquires meaning through a mechanism other than
through deterministic cause and effect. It is "a physical phenomenon which provokes
reactions in mechanisms and organisms, without being the cause of these reactions."'197

The physical reactions provoked in interpreters by signs-to the extent that there are
any extroverted reactions at all by the interpreters-are mediated by minds and mental
states. In a positive manner, Eco defines semiotics to involve only the study of things
that stand for other things by social convention.198 The key concept is that simply
through a social agreement, the semiotic meaning of the stop sign can change. In
contrast, the effect of chemical X on the organism cannot change without a change in
the chemical composition of the organism. The behavioral response is hardwired into
the bacterium. Eco's paradigm examples of interpretants are mental phenomena.199

Semiotic meaning is a phenomenon that occurs largely, if not solely, when there is a
mind in the picture. Minds can employ social conventions to allow one thing to stand
for or represent another thing, but it is difficult to comprehend how something that
does not qualify as a mind would achieve this end.200

Importantly, the world is not neatly divided into the mutually exclusive categories

of artifacts that function as sign-vehicles on the one hand and artifacts that function as
stimuli and signals on the other. In the most interesting cases of overlap, an article can

196. Eco, supra note 167, at 16, 19.
197. See Roscislaw Pazukhin, The Concept of the Signal, in 16 LINGUA POSNANIENSiS 25,41

(1972) (defining the term "signal" but employing the same concept that this Article calls a sign)
(emphasis added); see also NOTm, supra note 166, at 112.

198. See Eco, supra note 167, at 16, 19 (asserting that "everything can be understood as a
sign if and only if there exists a convention which allows it to stand for something else" and that
"behavioral responses [that] are not elicited by convention ... cannot be regarded as signs"
(emphasis in original)).

199. Id. (treating "the human addressee [as] the methodological ... guarantee of the
existence of signification").

200. The mind-centric school of semiotics has a long history. Augustine defined a sign as "a
thing which, over and above the impression it makes on the senses, causes something else to
come into the mind as a consequence of itself." Watt, supra note 168, § 1, at 676. Although Eco
does not make this connection, the presence of a mind can be identified through the concept of
intentionality that is a staple in the intellectual diet of philosophers of the mind. Intentionality is
the property of "aboutness" that many mental states possess and that signs are understood to
possess in a manner that is derivative of those mental states. See Daniel C. Dennett & John C.
Haugeland, Intentionality, in OXFORD COMPANION TO THE MIND 383-86 (1987); JOHN

HAUGELAND, HAVING THOUGHT: ESSAYS IN THE METAPHYSICS OF MIND 127-70 (1998).
However, an analytical definition of a mind is not critical for the day-to-day operation of a

patent regime that adopts a semiotic fiamework. There is an intuitive difference between minds
on the one hand and the mechanical and biological things on the other that will prove
dispositive in the vast majority of patent cases. A small set of cases involving claims to
zoosemiotics (the study of animals' use of signs), reflexive reactions by humans, and artificial
intelligences yet to be defined will prove to be the exceptions to this rule.
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come to signify to an interpreting mind the very behavior that it already causes an
interpreter to perform. Things that are already signals and stimuli can become sign-
vehicles as well, and they can support semiotic meanings once a social convention and
a mind come into play. Chemical X can be a stimulus that causally triggers a reaction
in a bacteria and a sign-vehicle that both signifies the concept of that behavior in the
mind of a microbiologist and refers to the worldly behavior itself.

The status of an artifact as both a stimulus and a sign-vehicle can often be traced to
the fact that the type of sign at issue is an index rather than an icon or a symbol. In an
index, the sign-vehicle is nomically linked to the referent. 20 1 Chemical X is the sign-
vehicle of an index because its presence in a culture of bacteria is linked to slower
metabolic processes in the bacteria as cause is nomically linked to effect. However, it
is critical to keep the status of chemical X as a stimulus and the status of chemical X as
an index distinct. Causation and signification cannot be collapsed into a single process.
Chemical X must function as a stimulus to give rise to indexical meaning,2 2 but it may
function as a stimulus without giving rise to indexical meaning. Indexical meaning
arises only when humans come to understand the cause-and-effect relationship between
chemical X and the bacteria's behavior and establish a social convention based on it.203

Chemical X has been a stimulus that causes a bacterium to slow down its metabolism
ever since natural selection chose bacteria that responded to chemical X in this fashion.
However, chemical X has only functioned as a sign-vehicle and referred to the
slowing-down of the bacteria's metabolic functions since the date on which a biologist
discovered the causal relationship and communicated it to others. Only at this point is
"this relationship . . . made conventional" and the "semiotic convention . . .
established. ' '2

0
4 Thus, according to Eco, "[tihere is a sign every time a human group

decides to use and to recognize something as the vehicle of something else," even if
that something caused the something else to actually occur before the human group
established its convention. 20 5 Chemical X takes on a semiotic meaning as an index only
when, to a human observer, chemical X (sign-vehicle) refers to the agent causing
slowing-down of the bacteria (referent) and signifies the mental concept BACTERIAL

METABOLISM IS SLOWING DOWN (interpretant).
The importance of maintaining a distinction between the indexical meaning of a

thing functioning as a sign-vehicle and the nonsemiotic "meaning" of the same thing
functioning as a stimulus can also be seen in the ability of the two types of meaning to

201. See infra Part II.B.3.
202. Or, at least, it must be correlated to the slowing down of the bacteria's metabolism in

some way, even if the nomic link is not a direct relationship of cause and effect. See supra text
accompanying note 188 (noting that nomic, correlative covariation can also lay the foundation
for an index).

203. Cf PEIRCE, supra note 167, § 2.299 ("The [sign-vehicle of the] index is physically
connected with its object; they make an organic pair, but the interpreting mind has nothing to do
with this connection, except remarking it, after it is established." (emphasis added) (footnote
omitted)).

204. Eco, supra note 167, at 17 (emphasis in original). To differentiate the conventional
relationships that are semiotic from the nonconventional relationships that are not, Eco coins a
distinction between codes and s-codes. Id. at 36-38 (emphasis added).

205. Id. at 17.
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change independently. As described by a scholar who has adopted a broader definition
of the semiotic field:

[w]hat Eco describes is ... the shift from natural semiosis to its cultural
interpretation, which is a shift between two levels of semiosis. While events of
natural semiosis remain unaffected by cultural conventions, their interpretation
changes with time and culture. Even that mode of interpretation which comes
closest to reality of the facts of natural semiosis, namely, scientific explanation, is
still affected by culture, as the changes in the world models of physics show. In
archaic times, for example, lightning was once understood as the gesture of a
supernatural being. Modem meteorology explains it as an electrical
phenomenon.

20 6

The semiotic meaning of chemical X may change over time, even if the
physiological effect that it causally triggers in a bacterium remains unchanged. For
example, assume that future scientists discover that the slowing down of the metabolic
processes of the bacteria leads to a spike in the concentration of chemical Y, the
nutrient on which bacteria feed and that is going uneaten. If high concentrations of
chemical Y are dangerous for human health, then the high concentration of chemical X
which previously signified BACTERIAL METABOLISM IS SLOWING DOWN now signifies
LOCATION UNFIT FOR HUMAN HABITATION as well. Although the underlying "natural
phenomena" and "laws of nature" that are wound up in the cause-and-effect
relationships remain unchanged, the social conventions that layer semiotic meanings on
top of them are man-made constructs that can shift and evolve with some degree of
independence.

III. RECONCEPTUALIZING THE CORE PRINTED MATTER CASES

Limiting its scope to the core printed matter cases-that is, the cases in which the
inventions are intuitively identified as information recorded on a substrate and the
potential relevance of the contemporary printed matter doctrine is already clear-this
Part demonstrates that the printed matter doctrine is in its effect, if not its rhetoric,
already sensitive to semiotic principles. Part III.A articulates the sign doctrine by
reinterpreting the printed matter doctrine in semiotic terms, and it emphasizes that the
job that the printed matter doctrine is tasked to perform is to limit the incursion of
patent protection into the representational processes of the human mind. Part III.B
illustrates that the sign doctrine and its semiotic framework resolve many of the
incoherencies of the contemporary, information-centric printed matter doctrine. Part
III.C argues that semiotic reasoning points the way to a firm grounding for the printed
matter doctrine in the Patent Act. Part III.D demonstrates that the patentable-weight
approach to patent eligibility should be understood as a feature, not a bug, of the
printed matter doctrine when it is reinterpreted as the sign doctrine and understood to
achieve semiotically motivated ends.

206. NOTH, supra note 166, at 213-14.
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A. The Sign Doctrine: From Information and Content to Signs and Interpretants

The idea that the core printed matter cases involve signs is not a stretch. Printed
matter, such as a diagram for diagnosing a chemical B deficiency discussed above,2 0

7 is
clearly meaningful, and the components of Peirce's triadic sign can be readily
identified.20 8 The physical printed matter itself-the formal patterns ofmarkings on the
page perceived by a reader-is the sign-vehicle. The referent is the state of affairs in
the world for which the sign-vehicle stands-the actual concentrations of chemicals A
and B in a patient's blood. The interpretant is the set of mental concepts that form in
the mind of the reader/interpreter of the diagram: it is the mental understanding of what
the world is and how it functions that the reader may gain from exposure to the printed
matter. All three of these components together make up the sign; the sign is the
combination of the sign-vehicle, the interpretant, and the referent. Critically, and
despite the misleading shorthand in which everyday language describes the printed
matter itself as a sign (for instance, a stop sign), the printed matter as an artifact viewed
in isolation is the sign-vehicle, not the sign in its entirety.2

0
9 The sign-vehicle has

"content" only in a loose sense of the word. The sign-vehicle does not contain its
semiotic meaning within its physical structure. It has a semiotic meaning because it
directly signifies a mental interpretant in the mind of an interpreter and indirectly, via
the interpretant, refers to a referent that exists in the world.210

What precisely has the researcher who seeks protection for the diagram contributed
to technological progress? Each component of the sign must be considered
independently, at least at first. Concerning the referent, the researcher has made what

211
the Supreme Court identified as a "discovery" rather than a patentable invention.
The inventor has discovered a new property of human blood in the actual world,
namely that the concentrations of chemicals A and B are inversely related. This
correlation presumably existed in human blood before the researchers undertook their
research. All that the researchers have done is to recognize the existence of the referent
in the world and "reveal[ed] a relationship that has always existed., 212 However, the
researchers have a much stronger argument to having invented, not simply discovered,
the interpretant. Prior to the researchers' work, no human mental state existed in which
the inverse correlation between chemicals A and B was the object of thought. The
mental interpretant of the correlation between chemicals A and B that forms in the
mind of the human interpreter ofthe diagram may be novel, nonobvious, and useful. 2 3

207. See supra text accompanying notes 154.
208. See supra notes 170-71 and accompanying text (presenting Peirce's triadic sign).
209. See supra notes 175-77 and accompanying text (discussing the misleading

synecdoche).
210. See supra notes 175-77 and accompanying text (noting that the meaning of a sign is not

contained within the sign-vehicle).
211. Parker v. Flook, 437 U.S. 584, 593 & n.15 (1978).
212. Id. at 593 n. 15. Many signs have man-made entities, rather than natural phenomena, as

their referents. For example, in the rhetoric of Parker v. Flook, a diagram depicting the structure
of a man-made chemical depicts the results of an invention, not simply the results of a
discovery. Under a semiotic framework, the status of the referent as an invented or discovered
entity is irrelevant.

213. Whether the interpretant is novel and nonobvious hinges upon the nature of the
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Finally, concerning the sign-vehicle, the researchers may have done either of two
different things, depending upon the content of the prior art. They may have piggy-
backed on existing social conventions and manufactured a new sign-vehicle to signify
to an interpreter the concept corresponding to the newly discovered referent.
Alternatively, they may have repurposed an existing sign-vehicle, enabling an
interpreter to associate a newly invented interpretant-and, indirectly, a newly
discovered referent-with the existing sign-vehicle. Any single claim may encompass
sign-vehicles of both types. In either case, however, the nonobviousness of the sign
turns entirely on the nonobviousness of the interpretant. The sign-vehicle is either a
preexisting entity or an entity that is nonobvious to make only because the interpretant
that it signifies is nonobvious.

The basic effect of reinterpreting the printed matter doctrine in a semiotic
framework is to shift courts' focus away from information and its content and toward
signs and their interpretants during the analysis of the types of products of human
ingenuity that can and cannot be patented. When the printed matter doctrine is
reconceptualized in a semiotic framework and recast as the sign doctrine, the core
printed matter cases can be seen to follow a simple rule: a claim that describes a sign
is not eligible for patent protection if the sole locus of the nonobvious improvement
over the prior art resides in a mental state. Semiotically framed, what courts are
already doing under the banner of the printed matter doctrine-but not what they are
saying they are doing-is invalidating claims that describe a sign in which the only
nonobvious advance over the prior art resides in the processes that occur in the minds
of interpreters. 21 4 It is the interpretant of a sign, not the content of information more
broadly, that cannot be given patentable weight.

B. Curing Doctrinal Infirmities

A semiotic perspective on the evolution of the printed matter doctrine suggests that
courts erred in their choice of the doctrine's technology-neutral formulation.215 The
doctrine was originally aimed at printing on paper, but this technology-specific focus
proved to be unsustainable. Courts took printed matter to be an archetype of
information with content when they should have taken printed matter to be an
archetype of a sign with an interpretant. Once couched in terms of information, the
printed matter doctrine was destined to be conceptually incoherent. The printed matter
doctrine lost its coherence because neither the PTO nor the courts had access to the
semiotic concepts that are required to describe the semiotically motivated distinctions
they intuitively realized that they needed to make in the core printed matter cases. To
exclude the types of inventions that did not comport with widely shared notions of
what should be patented, the PTO and the courts allowed the effect of the printed
matter doctrine to veer off sharply from its information-centric rhetoric. What they did

discovery at issue. If the researchers were the first to recognize that the correlation might exist,
then the interpretant would be novel and possibly nonobvious. However, if the researchers'
work simply provided empirical verification for the correlation that had long been hypothesized,
then the interpretant might not be novel.

214. But see infra notes 248-55 and accompanying text (discussing how a semiotic
framework would, if rigorously applied, expand patent eligibility in core printed matter cases).

215. See supra notes 36-38 and accompanying text (presenting the evolution of the printed
matter doctrine to its contemporary technology-neutral formulation).
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