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I INTRODUCTION

Reynolds’s proposed constructions stay true to the plain and ordinary meaning of each
disputed claim term, in view of the intrinsic record. Respondents’ proposed constructions do not.
The non-technical language used in the claims of the *202 Patent are not unusually defined in the
specification, and thus should be given their plain and ordinary meaning as set forth in Reynolds’s
opening brief. Neither Respondents nor Staff set forth a legal or factual basis for adopting their
outcome-driven constructions which seek to rewrite the claims in violation of long-established
claim construction principles. Reynolds’s plain and ordinary meaning constructions should be
adopted—Respondents’ constructions should be rejected.

II. REYNOLDS’S PROPOSED CONSTRUCTIONS SHOULD BE ADOPTED

A. “storage compartment [being configured for storage of a liquid aerosol-
forming material]” (claims 1, 3-5, 8-9)

Complainants’ Proposed Respondents’ Proposed Staff’s Proposed
Construction Construction Construction

Plain and ordinary meaning, | Plain and ordinary meaning, | Plain and ordinary meaning,
which is an area where which is an enclosure where | which is an enclosure area
something is stored! something is stored where something 1s stored

As Reynolds anticipated, Respondents’ refusal to accept Reynolds’s proposed construction
of the “storage compartment” limitation as the plain and ordinary meaning—which is an area
where something 1s stored—was premised on Respondents’ intention to attempt to improperly read
in a limitation from the specification. Liebel-Flarsheim Co. v. Medrad, Inc., 358 F.3d 898, 904
(Fed. Cir. 2004) (“[I]t 1s improper to read a limitation from the specification mto the claims.”).

For the first time in its opening claim construction brief, Respondents proposed that the plain and

% <

! Reynolds notes that in the TEO ID, the ALJ construed “storage compartment” “according to
its plain and ordinary meaning, which is not limited to ‘containers’ that are ‘configured to permit
replenishment of the liquid in the smoking article.”” TEO ID at 34-37. Reynolds agrees with the
ALJ’s analysis and conclusion therein, and submits that Respondents have not provided any
additional or different arguments that should alter that conclusion.
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ordinary meaning of “storage compartment” is “an enclosure where something is stored.” Resp.
Op. Cl. Constr. Br. at 8. And while Staff has now seemingly shifted positions with regard to this
claim term, such a proposed construction is nothing more than a renewal of Respondents’ previous
“container” limitation proposed during the TEO phase of the Investigation. For all of the reasons
set forth during the TEO phase and in Reynolds’s opening brief, such a limitation (whether referred
to as a “container” or an “enclosure”) should be rejected.

During the TEO phase, Respondents sought to import a “container” requirement into the
“storage compartment™ limitation. As Reynolds explained then, apart from being inconsistent
with the plain language of the claim, such a requirement would also violate the principle of claim
differentiation. Here, dependent claim 8 expressly recites configuring the “storage
compartment™ as a “container,” which makes clear that the term “storage compartment” by itself
1s not so limited. Therefore, a “container” limitation should not be imported into claim 1 under
the guise of construing “storage compartment.” Liebel-Flarsheim, 358 F.3d at 910 (“In such a
setting, where the limitation that is sought to be ‘read into’ an independent claim already appears
in a dependent claim, the doctrine of claim differentiation is at its strongest”). Worse,
configuring the storage compartment as a container is the enly limitation that claim 8 adds to
claim 1, so Respondents’ proposed construction would render claim 8 entirely superfluous. See
Littelfuse, Inc. v. Mersen USA EP Corp., 29 F.4th 1376, 1380 (Fed. Cir. 2022) (“Mersen’s
construction would not merely render the dependent claims superfluous, but would mean that
those claims would have no scope at all, a result that should be avoided when possible.”)

Now, in an apparent end-around of these principles, Respondents have replaced their
proposed “container” requirement with an “enclosure” requirement. But this change in words

does not reflect a change in meaning or strategy, as evidenced by Respondents’ reliance on
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exactly the same portions of the specification discussing a “cartridge” and a “liquid storage
container.” Resp. Op. Cl. Constr. Br. at 9. Respondents’ attempted sleight-of-hand in replacing
their proposed “container” requirement with an “enclosure” requirement should be rejected for
the same reasons.

Respondents’ characterization of Reynolds’s plain-and-ordinary-meaning construction as
“unbounded” further misses the mark. Resp. Op. Cl. Constr. Br. at 9. The term “storage
compartment” is clear and meaningful—the word “storage” indicates that the compartment is for
storing something, while the word “compartment” indicates that it is a “part,” an area, that provides
the means for that storage. Those storage areas need not be containers or enclosures, though in
some cases they may be. As Reynolds showed in its opening brief, the specification of the 202
Patent sets forth several specific examples of “storage compartments” which expressly do not
require any “container” or “enclosure.” For example, the aerosol-forming material can be soaked
within absorbent fibrous materials or sponge-like materials. JX-0001 at 14:39-43. Such fibers or
sponges are not “enclosures,” yet they are “storage compartments” within the meaning of the claim
language. The specification further states that, alternatively, “the aerosol-forming material can be
incorporated within, or carried by, a material that acts as a substrate.” Id. at 14:45-47. Here, too,
such substrates would not fairly be categorized as “enclosures,” yet substrates are expressly
described as “storage compartments” in the specification. These specific examples demonstrate
that “storage compartment” i1s not limited to the bounds of any particular “container” or
“enclosure.”

In sum: Respondents seek to improperly narrow the construction of “storage
compartment” to only the container-type embodiments in the specification. Reynolds, by contrast,

offers a construction that comports with the term’s plain and ordinary meaning, that is consistent
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with dependent claim 8, and that is true to the specification by embracing all—not just some—of
the various embodiments expressly disclosed in the specification. Tate Access Floors, Inc. v.
Maxcess Techs., Inc., 222 F.3d 958, 966 (Fed. Cir. 2000) (“[A]lthough the specification may well
indicate that certain embodiments are preferred, particular embodiments appearing in the
specification will not be read into the claims when the claim language i1s broader than such

embodiments.”). Reynolds’s construction is correct and should be adopted.

B. “heater” (claims 1, 9-12, 14, 18, 25-26)
Complainants’ Proposed Respondents’ Proposed Staff’s Proposed
Construction Construction Construction

Plain and ordinary meaning,
which is a heating element

Plain and ordinary meaning,
which is an assembly

Plain and ordinary meaning,
which is an assembly

configured to heat configured to heat

Reynolds set forth in its opening brief why the claims should not be rewritten—as
Respondents urge—such that the “electrical resistance heater” is construed as some larger
“assembly” of components.” There is simply #o support in the intrinsic record for Respondents’
proposed construction. The claims do not recite or require an “assembly.” The specification does
not define the “electrical resistance heater” as any sort of an “assembly.” And nowhere in the
specification is the term “heater” ever used to define (or even connote) some larger collective
device or “assembly.” In fact, the *202 Patent actually demonstrates that the exact opposite is true.

As Reynolds previously showed, the specification refers to element 72 as a heater. JX-0001 at

2 Although Respondents strategically proposed that only the term “heater” be construed, the
term must be construed in the context of the surrounding language. Brookhill-Wilk 1, LLC v.
Intuitive Surgical, Inc., 326 F.3d 1215, 1220 (Fed. Cir. 2003) (“While certain terms may be at the
center of the claim construction debate, the context of the surrounding words of the claim also
must be considered in determining the ordinary and customary meaning of those terms”). Here,
that language—“electrical resistance”—provides additional evidence that Respondents’
construction is wrong. None of the other “components” of Respondents’ proposed “assembly,”
whatever those might be, are “electrical resistance” components. It thus makes no sense to say
that they are an “electrical resistance heater.”
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22:40 (“the resistance heater 72”). The specification then repeatedly refers to element 72 as

7 <L

“electrical resistance heating element,” “resistance heating element,” and/or “resistance element.”
E.g., Id. at 21:29-39, 22:5-6, 24:38-39, 24:52, 26:2-3, 27:34, 28:2-3, 28:44-45, 29:18-19, 32:15-
28. And the patent expressly states that “[1]ike numbers refer to like elements throughout.” 7d. at
8:62. Therefore, the 202 Patent demonstrates that the use of the term “heater” was intended to
refer to the “electrical resistance heating element.” Nothing more.>

Neither Respondents nor Staff cite to anything in the intrinsic record demonstrating that
“heater” as used in the 202 Patent means something more than the heating element itself, and
includes some broader “assembly.” Instead, they seek to rely on a hodgepodge of extrinsic
evidence. But where no ambiguity exists, extrinsic evidence has no purpose in the claim
construction process. Kopykake Enterprises, Inc. v. Lucks Co., 264 F.3d 1377, 1381 (Fed. Cir.
2001) (noting that extrinsic evidence is only to be reviewed where “ambiguity remains after
consideration of the intrinsic evidence”).

Even if such extrinsic evidence were to be considered, however, it is not persuasive here.
Respondents’ two dictionary definitions, for example, never use the term “assembly”; they simply
refer to devices that “produce” or “impart” heat. Neither definition even alludes to the presence
of additional components—components that do nef impart heat—which would be necessary to
construe the “electrical resistance heater” as some sort of undefined, larger “assembly.” Similarly,

Respondents’ reference to a conventional “space heater” has no relevance to the claim term

“electrical resistance heater,” as used in the context of these claims. Adding the modifier “space”

3 While ultimately unclear, Staff appears to assign some significance to the patent’s use of
the phrase “heating device.” See Staff’s Op. Cl. Constr. Br. at 7. To the extent relevant,
however, this only supports Reynolds’s proposed construction, as the patent expressly correlates
the “heating device” to a “heating element.” JX-0001 at Abstract (“and a heating device (e.g., at
least one electrical resistance heating element”) (emphasis added).

-5-
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to “heater” creates an entirely new term, and one that denotes a specific commercial product that
has all kinds of components beyond the heating element itself (in the same way that “gas heater,”
“home heater,” and the like reflect entirely different structures). The “electrical resistance heater”
disclosed in the context of the claims shares no commonality with such a device. Indeed, taking
Respondents’ analogy to its logical extent would mean that the entire smoking article could be a
“heater.” This is not what the inventors intended.

Respondents then focus the majority of their argument on extrinsic testimony from one of
Reynolds’s expert witnesses in an unrelated PTAB proceeding involving a different patent
addressing different claims. Resp. Op. Cl. Constr. Br. at 11-13. But the testimony that

bl

at 1ssue

Respondents rely on was not addressing the claim term—“electrical resistance heater’
here, or any other claim term. And even in the unrelated context of another patent, with no relation
to the claim term at issue in this Investigation, Mr. Clemens never identified anything in the
specification describing a “heater assembly” as urged by Respondents. See, e.g., Respondents’ Ex.
3 at 76:21-77:3 (“I don’t have anything specific [in Robinson discussing a larger heater|”). Mr.
Clemens further confirmed that he had done no analysis to determine whether the heating elements
described in the *320 Patent were instead elements of the smoking device. /d. at 72:11-17 (“I don’t
really know. ... I haven’t done a specific analysis of that particular question.”). Finally, even if
Mr. Clemens had offered testimony suggesting that a heater is some undefined “assembly,” such
testimony would be at odds with the intrinsic evidence disclosed in the specification (as described
above) and should be ignored. E.g., Vitronics Corp. v. Conceptronic, Inc., 90 F.3d 1576, 1584
(Fed. Cir. 1996) (finding that “expert testimony, which was inconsistent with the specification and

file history, should have been accorded no weight”).
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Reynolds further showed in its opening brief that Respondents’ proposed construction
would inject unnecessary and indeterminable ambiguity into the claims. A brief review of
Respondents’ invalidity contentions in this Investigation demonstrates that fact, as well as the
outcome-driven nature of Respondents’ proposed construction. Some context, however, is
necessary: U.S. Patent No. 9,901,123 (“the *123 Patent”), one of the parents of the 202 Patent,
includes the following limitation: “the aerosol-forming material can be wicked into contact with
the electrical resistance heater.” The ’202 Patent includes the same limitation. In prior litigation
mvolving the *123 Patent—including the 1199 Investigation and IPR2020-01602—Philip Morris
argued that a prior art device called Ruyan, as well as a patent to Hon Lik describing a similar
device, anticipated the claims of the *123 Patent. The device described in the Hon patent includes
a resistance heating element that is located inside the cavity of a cylindrical component, and the
cylindrical component is surrounded on its outside by a porous body. In operation, liquid 1s wicked
to the porous body, and then it is delivered to the heating element via airflow, when a user draws
on the device. This arrangement 1s depicted below, where the yellow arrows depict the airflow

that carries liquid to the heating element located inside the cavity.

36 bulge

cavity o

heating element
25 cavity wall

porous body 27

piezoelectric
2 element

ejection holes

FIG. 6

IPR2020-01602 FWD at 21.
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In the 1602 IPR, the PTAB found that the Hon patent did not anticipate the claims because
it does not disclose the “wicked into contact” limitation:
Hon, therefore, discloses wicking the liquid mixture in porous body 27 to an area
that 1s separated from Hon’s heating element 26 by atomization cavity wall 25, and
that the liquid mixture is exposed to heat produced by heating element 26 only after
it is driven through ejection hole 24 by the airflow generated by the user’s draw. In
light of these express disclosures in Hon, Petitioner does not establish that Hon’s
liquid mixture is wicked to an area in “close proximity” to Hon’s heater, as the
second part of our claim construction requires. . . . On the contrary, the evidence
shows that high speed airflow created by the user’s draw is necessary to propel the
liquid mixture through Hon’s ejection hole 24 and that atomization cavity wall 25
creates a physical separation between the liquid mixture in porous body 27 and
heating element 26 that precludes the liquid mixture from being wicked into contact

with an area in close proximity to, and exposed to the heat produced by, heating
element 26.

Id. at 23-25. The Federal Circuit affirmed. Philip Morris Prod. S.A. v. RAI Strategic Holdings,
Inc., No. 2022-1846, 2023 WL 5970786 (Fed. Cir. Sept. 14, 2023). The Ruyan device (which 1s
not actually prior art) operates in a similar manner, where the “porous body” i1s a metal mesh
material; and in the 1199 Investigation, Staff came to the same conclusion that Ruyan did not
disclose the “wicked into contact” limitation.

Now, in a transparent effort to avoid these previous conclusions, Respondents contend that
everyone in both the 1199 Investigation and the 1602 IPR, including the Federal Circuit, was
wrong because nobody considered that the “electrical resistance heater” limitation should be
mterpreted as an “assembly” of random and undefined components that includes more than just
the component that heats. There is a reason, of course, that nobody from those prior cases proposed
or considered this interpretation—it makes no sense. But what is worse, as Respondents’ own
contentions demonstrate, is that this interpretation is impossible to apply.

In their Initial Contentions in this Investigation, Respondents contended that the “electrical
resistance heater” of the Ruyan device includes the metallic cloth that surrounds the cylindrical

component of the device. Resp. In. Inv. Conts. at 56 (“Staff’s conclusion on the wicking feature,

-8-
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however, was based on a flawed application of the Ruyan E-Cigar, which failed to recognize that
the claim’s “electrical resistance heater” encompasses an assembly that contains a metallic cloth
material to store and wick an aerosol forming material.”). But in their Final Contentions,
Respondents now contend that the “electrical resistance heater” of the Ruyan device does not
include the metallic cloth (the metallic cloth 1s what wicks the liquid into contact with the cavity
wall). Resp. Final Inv. Conts. at 57 (“Staff’s conclusion on the wicking feature, however, was
based on a flawed application of the Ruyan E-Cigar, which failed to recognize that the claim’s
‘electrical resistance heater’ encompasses an assembly (including at least a cavity wall and a
resistance heating element) and that a metallic cloth material stores and wicks an aerosol-forming
material into contact [with] the cavity wall”). And yet, with respect to the Hon patent, Respondents
contend that the “electrical resistance heater” should include the “porous body” surrounding the
cylindrical wall. 7d. at 61-62. As is readily apparent, Respondents seek a construction that is so
malleable they can alter its application as they see fit in order to try to read various prior-art
references onto the claims however they want. This is not the purpose of claim construction.
Indeed, even Respondents cannot keep their own interpretation straight.

In sum: The 202 Patent claims an “electrical resistance heater,” not some vague and
undefined “heater assembly” which, under Respondents’ reasoning, could be the entire claimed
device. The specification reinforces that “heater” refers to a heating element used to aerosolize
the e-liquid in the device. Such a meaning is consistent with how a POSA would understand the
term “heater” in view of the infrinsic record—the component that heats. Respondents point only
to extrinsic evidence in support of their “assembly” construction, and they have readily
demonstrated the unworkability of their own construction. The claimed “electrical resistance

heater” is a heating element, and the term should be construed such that no further extraneous

RAI Exhibit 2009

Ecto World v. RAI

IPR2024-01280



PUBLIC VERSION

*

components are required. The claim construction process is not to be used as a tool for rewriting

claims. Chef Am., Inc. v. Lamb-Weston, Inc., 358 F.3d 1371, 1374 (Fed. Cir. 2004).

C. “air passageway through at least a portion of the outer housing” (claims 1, 18)
Complainants’ Proposed Respondents’ Proposed Staff’s Proposed
Construction Construction Construction
Plain and ordinary meaning, | Plain and ordinary meaning, | Plain and ordinary meaning,
which is not limited to an which is an opening in the which is an opening in the
opening in the outer housing | outer housing through which | outer housing through which

air can flow air can flow

Respondents acknowledge that the specification of the 202 Patent describes different types
of “air passageways.” Resp. Op. Cl. Constr. Br. at 14 n.2. Yet Respondents maintain that their
proposed narrowing construction—which limits the “air passageway” term to only one particular
embodiment disclosed in the specification, absent any such narrowing language actually appearing
i the claims—should be adopted based upon the other disclosed “air passageways” in the
specification not passing through the outer housing. Respondents’ proposed construction thus
seeks to limit the “air passageway” limitation to only an opening that physically passes through
the outer boundaries of the outer housing. Neither the claims nor the specification support such a
narrow construction.

Claims 1 and 18 of the 202 Patent recite an “air passageway through at least a portion of
the outer housing, the air passageway being arranged so that air drawn into the outer housing
combines with volatilized liquid aerosol-forming material to produce an aerosol that can be drawn
mto the mouth of a user” of the device. JX-0001 at 33:7-13. The claims do not restrict the “air
passageway” to only an “opening” in the outer housing. And the specification similarly does not
provide any such restrictions. As Reynolds showed in its opening brief, the specification
specifically sets forth numerous embodiments where the “air passageway” is distinctly not an

“opening in the outer housing.” See, e.g., id. at 20:28-30, 24:34-41, 27:29-36, 29:14-20. The

-10-
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claims do not place any restriction on the location of the claimed “air passageway.”

Nothing restricts the “air passageway” from being entirely internal to the outer housing.
Both the specification and the term’s plainly understood meaning confirm this understanding.
First, the specification discloses “air passageways” that are located at the edges of the outer
housing (what Respondents refer to as an “opening” in the outer housing), buf also “air
passageways” that run entirely within the outer housing, with no terminal point at an “opening.”
JX-0001 at 20:28-30, 24:34-41, 27:29-36, 29:14-20. Second, internal passageways are commonly
understood to run “through” the target object: A “passageway” may run through the interior of a
building but not have terminal points entering or exiting the building; indeed, the Oxford English
Dictionary defines “passageway” as “A way or path by which a person or thing may pass through,
1, or out; spec. a corridor or enclosed path giving access between buildings or te different rooms
within a  building.” Oxford English Dictionary, passageway, available at
https://www.oed.com/dictionary/passageway_n?tab=meaning_and_use#31658452 (emphasis
added). Thus, while a “passageway” may have external openings, such external openings are not
required, and the plain and ordinary meaning of the term includes completely internal
passageways.

Staff seemingly agrees with Respondents, but Staff fails to explain whiy such an opening-
in-the-outer-housing limitation should be imported from the specification. Staff simply refers to
the “context of the claim language itself and the broader specification,” while failing to identify
how that “context” mandates that the air passageway must include an “opening” in the outer
housing. As Reynolds showed in its opening brief, the claims should not be restricted to any
particular type of “air passageway”—for none of the intrinsic evidence supports such a narrowing

construction.

-11-
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In sum: The claims do not restrict the particular type of air passageway, and a POSA would
understand that either, or both, of the “air passageways” disclosed in the specification (the
completely internal ones and the external-opening ones) could satisfy the claim term. All that is
required 1s that the passageway run through “at least a portion” of the outer housing. Liebel-

Flarsheim, 358 F.3d at 904.

D. “smoking article” (all claims)
Complainants’ Proposed Respondents’ Proposed Staff’s Proposed
Construction (Amended) Construction Construction
Devices incorporating A smoking device that Plain and ordinary meaning,
tobacco, including tobacco- possesses tobacco which does not require
derived components presence of tobacco

The TEO ID tentatively construed the term “smoking article” to “mean devices
incorporating tobacco, including tobacco-derived components.” Without stating a position
regarding the TEO ID’s disavowal analysis, and without prejudice to Reynolds’s right to argue for
a different construction in other proceedings, Reynolds accepts the TEO ID’s tentative
construction for purposes of the permanent phase of this Investigation. To the extent Respondents
or Staff contend that “smoking article” should be limited to solid tobacco, Reynolds disagrees with
such a construction for all of the reasons Reynolds has previously stated in its TEO pre- and post-
hearing briefing and its opening claim construction brief, as well as the reasons stated in the TEO

ID (including at least at pp. 148-153).

E. “controller” (claims 1, 14)
Complainants’ Proposed Respondents’ Proposed Staff’s Proposed
Construction Construction Construction
Plain and ordinary meaning Controller, distinct and Plain and ordinary meaning
and does not require further separate from a sensor and does not require further
narrowing by importing any narrowing by importing any
exclusionary language* exclusionary language

4 Reynolds notes that in the TEO ID, the ALJ construed “controller” according to its plain
and ordinary meaning, which does not impose any particular narrowing of the claimed controller.

-12-
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Once again, the Parties presented detailed arguments during the TEO phase of the
Investigation regarding whether the “controller” limitation of the independent claims should be
construed as a separate structural component from the “sensor” limitation recited in subsequent
dependent claims. Respondents’ opening brief did not present any further arguments or evidence
not previously introduced during the TEO phase of the Investigation. Resp. Op. Cl. Constr. Br. at
21-23. With all of the evidence already introduced and extensive briefing presented from each
side, the Staff adopted Reynolds’s position that the plain and ordinary meaning of “controller”
“does not require further narrowing by importing any exclusionary language into the claim as
Respondents propose.” Staff’s Op. Cl. Constr. Br. at 12.

Yet again, Respondents failed to rebut critical evidence presented at the TEO hearing that
1s fatal to their proposed construction. As an initial matter, Respondents fail to address why their
evaluation of the Accused Products should influence the proper construction of the term
“controller,” in violation of longstanding claim construction principles. Wilson Sporting Goods
Co. v. Hillerich & Bradsby Co., 442 F.3d 1322, 1330-31 (Fed. Cir. 2006). This principle is best
illustrated when considering the “controller” limitation of claim 1 and the “sensor” limitation of
claim 13, which have different recited functions within the language of the claims themselves—
the “controller” of claim 1 is “configured to activate current flow through the electrical resistance
heater in response to a draw,” whereas the “sensor” of claim 13 is “adapted for sensing the draw
by a user.” Respondents’ expert testified during the TEO phase of the Investigation that every
accused product has a pressure sensor that performs the function of the “controller” of claim 1—a

point that the Staff similarly acknowledged in its opening brief, but that Respondents ignore. Tr.

TEO ID at 37-41. Reynolds agrees with the ALJ’s analysis and conclusion therein, and submits
that Respondents have not provided any additional or different arguments that should alter that
conclusion.

-13-

RAI Exhibit 2009

Ecto World v. RAI

IPR2024-01280



PUBLIC VERSION

*

(McAlexander) at 459:12-14, 460:1-13; Staff’s Op. CL. Constr. Br. at 12. Respondents cannot

avoid infringement of claim 1 by applying flawed claim construction arguments with respect to

claim 13.

In sum: The term “controller” does not require construction beyond its plain and

ordinary meaning as would be readily understood by a POSA, which does not require the

controller to be a separate component from the sensor.

F. “ends” (claims 1, 15)

Complainants’ Proposed
Construction

Respondents’ Proposed
Construction

Staff’s Proposed
Construction

Plain and ordinary meaning

Plain and ordinary meaning,
which is the part of an area

Plain and ordinary meaning,
which is the part of an area

that lies at the boundary that lies at the boundary

Reynolds’s proposed plain and ordinary meaning construction for the term “ends” is
supported by the claims, the specification, and the common usage of the term. Respondents’
proposed construction, in which Staff joins,” far exceeds any permissible scope in view of the plain
meaning of the term—Ilet alone any permissible scope in view of the claims and specification of
the *202 Patent. That 1s precisely why Respondents are unable to support their exceedingly broad
construction.

Reynolds showed in its opening brief why the claims themselves, in addition to the
specification, support a plain and ordinary construction of the term that does not require any further
location restrictions. Respondents’ proposed construction, by contrast, fails to give meaning to

every term in the claim, effectively reading the term “ends” out of the claim, as such a construction

> While the Staff joins Respondents’ proposed construction, its brief—submitted after
Reynolds’s brief—fails to substantively address a number of issues. For example, the Staff failed
to address Reynolds’s argument that Respondents’ proposed construction reads the term “ends”
out of the claims entirely. Staff’s brief further failed to address the common usage section of
Reynolds’s brief, including the proposed example identifying different “ends” of a table.
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necessitates that every external surface of the device is an “end.” Merck & Co., Inc. v. Teva
Pharms. USA, Inc., 395 F.3d 1364, 1372 (Fed. Cir. 2005). The claims also further recite two
different “ends,” which Respondents’ proposed construction would eviscerate. Id. The
specification uses the term “ends” consistent with the way it appears in the claims (JX-0001 at
8:47-49, 19:56-57, Figs. 2 and 3), which is consistent with the term’s common usage.

Respondents resort to presenting cherry-picked portions of expert testimony from the TEO
Hearing and extrinsic evidence from IPR proceedings involving entirely different patents in order
to present their proposed construction. Reynolds presented a fulsome accounting of Mr. Wensley’s
TEO Hearing testimony in its opening brief, wherein he addressed how he would “define ends as
when you have an object that is narrower than it 1s long, the two ends that are on the long ends are
the ends.” Tr. (Wensley) at 295:10-16. Respondents, however, present only an abbreviated
excerpt devoid of any context. Mr. Wensley, immediately in response to the snippet that
Respondents identified, went on to state that: “I’m taking the plain and ordinary meaning of ‘end,’
you know, like what are the two ends of a car. Well, it’s the front and the back. What’s what 1s
the two ends of a pencil? It’s the eraser and the point. Not necessarily the doors or the windows
or the roof of the car. So that’s what I meant by the two ends.” Tr. (Wensley) at 296:16-22.

As Reynolds anticipated, Respondents seek to rely on an IPR proceeding involving a
different patent, with a different specification and different claim terms, to support their proposed
construction. But the PTAB in that proceeding was applying its then-applicable “broadest
reasonable interpretation” standard, which differs considerably from the Phillips standard applied
here. Respondents’ reliance on the construction of a different claim term, from a different patent,
having a different specification, construed under a different standard, is urelevant to the proper

construction of the term “ends” in this Investigation. The same goes for the dictionary definitions
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which Respondents seek to rely on, which amount to nothing more than extrinsic evidence that
should be given little weight in construing the term “ends” in view of the intrinsic record.
Kopykake Enterprises, 264 F.3d at 1381.

Respondents’ proposed construction is unnecessarily broad, effectively reading the term
“ends” out of the claim entirely. As used within the context of the claims and the specification of
the *202 Patent—and when properly ignoring the extraneous extrinsic evidence that constitutes the
entirety of Respondents’ argument—the term “ends” does not require construction beyond its plain
and ordinary meaning as would be readily understood by a POSA.

The TEO ID takes the position that the plain and ordinary meaning of “ends,” as used in
the claims of the *202 Patent, corresponds to “openings” in the housing that relate to the movement
of gas. TEO ID at 95-97. More specifically, the TEO ID suggests that the first end is the end
closer to the user, where the air exits the device, and the second end is the end that is furthest from
the user, where the air enters the device. /d. at 95. First, this interpretation 1s inconsistent with the
language of the claims. The claims require the outer housing to have two ends, and then require
the mouthpiece to be defined at one of those two ends. Under the TEO ID’s interpretation of the
claims, whereby the outflow of air defines one of the ends, this limitation—the location of the
mouthpiece—becomes superfluous because the mouthpiece will always be at the location where
the air exits the device. See, e.g., SSI Techs., LLC v. Dongguan Zhengyang Elec. Mech. LTD., 59
F.4th 1328, 1334-35 (Fed. Cir. 2023) (declining to adopt construction that would render claim
terms superfluous); Merck & Co. v. Teva Pharms. USA, Inc.,395 F.3d 1364, 1372 (Fed. Cir. 2005)
(“A claim construction that gives meaning to all the terms of the claim is preferred over one that
does not do s0”).

Second, such a construction leads to nonsensical results that are not consistent with the
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way a skilled artisan would understand the term. As just one example, Respondents rely on U.S.
Patent App. Pub. No. 2005/0205084 (“Gupta”) in their invalidity contentions. In the Gupta device,
the air both enters (at 136) and exits (at 132a) the device through the mouthpiece. As shown below
mn Figure 1, applying the TEO ID’s construction to such a device makes no sense, and results in a

mapping that not even Respondents would agree with.

End
End

126

——121

The TEO ID further states that “Reynolds’ asserted construction—that the claimed ‘ends’
must be ‘longitudinal ends’—would have the practical effect of imposing a particular shape on the
outer housing, e.g., an object that is narrower than it is long, which is at odds with the
specification’s statement that the ‘dimensions and shape . . . can vary.”” TEO ID at 96. Reynolds
respectfully disagrees. First, Reynolds’s construction is not at odds with the specification. An
object that 1s narrower than it is long can still vary considerably both in shape and dimension, and
the specification’s comment that the object’s “dimensions and shape” may “vary” did not purport
to encompass every imaginable variance; rather, the specification provides numerous examples of

devices that are generally longer in one dimension. See, e.g., JX-0001 at 19:58-62 (device “having
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an overall length of about 11 cm and an outer diameter of about 1.5 cm”). The Accused Products
in this case comprise a myriad of different shapes and dimensions, all of which are narrower than
they are long.

More importantly, however, this is not a reason to reject Reynolds’s proposed construction.
That the specification teaches that the shape and dimensions of the device can vary does not mean
that the claims must be read to cover every conceivable shape and dimension. Indeed, the law is
well-established that claims do not need to be read to cover every possible embodiment. Baran v.
Med. Device Techs., Inc., 616 F.3d 1309, 1316 (Fed. Cir. 2010) (“It 1s not necessary that each
claim read on every embodiment”); Intamin Ltd. v. Magnetar Techs., Corp., 483 F.3d 1328, 1336—
37 (Fed. Cir. 2007) (“[A] claim need not cover all embodiments™); 7P Sys., LLC v. Phillips &
Brooks/Gladwin, Inc., 529 F.3d 1364, 1373, 1378-79 (Fed. Cir. 2008) (“Our precedent is replete
with examples of subject matter that is included in the specification, but is not claimed”). As the
TEO ID recognizes, claim 17 limits the device to one that is rod shaped. Similarly, there is nothing
wrong or inappropriate about concluding that claim 1 limits the device to one that has a shape that
1s longer in one direction than the other, and that the mouthpiece is located at one of the extents of
the longitudinal lengths. This is legally appropriate, and is consistent with both the specification
and the way that the claims are written.

In sum: The construction proposed in the TEO ID improperly reverses the logical
relationship between the claims and their structure, prioritizing secondary features (e.g., the
outflow of air) over the defined structural elements of the device. This is not how the claims are
written. Reynolds’s construction, which focuses on the overall shape and structural elements of
the claimed device, should be adopted.

III. CONCLUSION

Reynolds’s proposed constructions should be adopted.
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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

PHILIP MORRIS PRODUCTS, S.A.,
Petitioner,

V.

RAI STRATEGIC HOLDINGS, INC.,
Patent Owner.

IPR2020-01602
Patent 9,901,123 B2

Before MICHELLE N. ANKENBRAND, JO-ANNE M. KOKOSKI,
and ELIZABETH M. ROESEL, Administrative Patent Judges.
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35US.C. §318(a)
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[. INTRODUCTION

We have jurisdiction to conduct this inter partes review under
35 U.S.C. § 6, and issue this Final Written Decision pursuant to 35 U.S.C.
§ 318(a). For the reasons that follow, we determine that Philip Morris
Products, S.A. (“Petitioner”) has not shown by a preponderance of the
evidence that claims 1-7, 9, 11-19, 21, and 23-26 (“the challenged claims™)
of U.S. Patent No. 9,901,123 B2 (“the 123 patent,” Ex. 1001) are
unpatentable.

A. Procedural Background

Petitioner filed a Petition to institute an inter partes review of
claims 1-7, 9, 11-19, 21, and 23-26 of the *123 patent. Paper 2 (“Pet.”).
RALI Strategic Holdings, Inc. (“Patent Owner”) filed a Preliminary Response.
Paper 6. With Board authorization, Petitioner filed a Preliminary Reply
(Paper 7), and Patent Owner filed a Preliminary Sur-reply (Paper 8).
Pursuant to 35 U.S.C. § 314(a), we instituted an inter partes review of
claims 1-7, 9, 11-19, 21, and 23-26 on the grounds advanced in the
Petition. Paper 9 (“Institution Decision” or “Dec.”), 7, 34.

After institution of trial, Patent Owner filed a Patent Owner Response
(“PO Resp.,” Paper 16), Petitioner filed a Reply (“Pet. Reply,” Paper 23),
and Patent Owner filed a Sur-reply (“Sur-reply,” Paper 25). We held an oral
hearing on January 6, 2022, and a transcript is included in the record.
Paper 31 (“Tr.”).

B. Real Parties in Interest

Petitioner identifies Philip Morris Products, S.A., Philip Morris
International, Inc., Altria Client Services LLC, and Philip Morris USA as the
real parties-in-interest. Pet. 75. Patent Owner identifies RAI Strategic
Holdings, Inc., R.J. Reynolds Vapor Company, RAI Innovations Company,
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and R.J. Reynolds Tobacco Company as the real parties-in-interest.
Paper 4, 1.
C. Related Matters
The parties indicate that the *123 patent is involved in the following
proceedings: (1) RAI Strategic Holdings, Inc. v. Altria Client Services LLC,
No. 1:20-cv-00393-LO-TCB (E.D. Va.), and (2) Certain Tobacco Heating
Articles and Components Thereof, U.S. International Trade Commission,
Investigation No. 337-TA-1199. Pet. 75-76; Paper 4, 2.
D. The ’123 Patent
The 123 patent is titled “Tobacco-Containing Smoking Article,” and
relates to smoking articles “that produce aerosols incorporating components
derived from, or provided by, tobacco,” where the aerosols “are not
necessarily produced as a result of burning of tobacco.” Ex. 1001, code
(54), 4:45-49. Instead, the smoking articles produce such aerosols “as a
result of the application of heat upon tobacco or materials that are in contact
with tobacco.” Id. at 4:49-52. The *123 patent explains that the smoking
articles “produce visible aerosols that are ‘smoke-like’ in nature, and exhibit
many of the sensory characteristics associated with those types of smoking
articles that burn tobacco.” Id. at 4:52-55.

Figure 1 of the 123 patent is reproduced below.
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Figure 1 depicts a longitudinal cross-sectional view of one embodiment of
an electrically powered, tobacco-containing smoking article. Ex. 1001,
8:31-32. Smoking article 10 includes outer housing 20 that is “generally
tubular in shape,” and includes distal end 13 and mouth-end 15. Id.

at 19:44-49. Control components 50 and sensor 60 are “preferably part of a
puff-actuated controller adapted for regulating current flow through one or
more of the” heating elements. /d. at 20:63—67. Resistance heating
elements 70, 72 are powered by electric power source 36, controlled by
electrically powered control components 50, and configured to allow airflow
therethrough. /d. at 21:22-27. Second resistance heating unit 72 “can be
formed from relatively high surface area absorbent or wicking-type
materials,” or

can be employed in close proximity to an absorbent wicking
material such that aerosol-forming material can be wicked or
otherwise transferred so as to contact the second resistance
element or contact an area in close proximity to the second
resistance element (e.g., a region that is exposed to a the [sic]
heat produced by the second resistance element).

Id. at 21:31-45. Smoking article 10 also includes cartridge 85 that contains
tobacco 89 and an aerosol-forming material “in the form of an intimate
mixture or provided in separate regions.” Id. at 22:2-6.

The 123 patent explains that, during use, “[a]ir is drawn through the
air passageways or openings 32 in the cap 35 located at the distal end 13 . ..
and into the outer container 20.” Ex. 1001, 24:20-23. The “[d]rawn air
passes through air passageway 45 that extends along the length of the power
source 36 and the electronic controls components 50,” through an air
passageway area within first heating element 70, through air flow sensing

region 60, past or through second heating element 72, through an air
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passageway that extends along the length of cartridge 85, and into mouth-
end piece 120. Id. at 24:23-30. The heating elements provide surface
region temperatures, and have the ability to heat the tobacco and aerosol-
forming materials “in surrounding regions in the vicinity of those heating
elements.” Id. at 24:30-33. Aerosol is formed by the action of the drawn air
passing the heated tobacco and aerosol-forming materials in the region of
heating element 72. Id. at 24:39—-41.

E. Illustrative Claim

Petitioner challenges claims 1-7, 9, 11-19, 21, and 23-26 of the 123

patent. Pet. 1, 3. Claims 1 and 15 are the only independent challenged
claims. Claim 1 is illustrative of the claimed subject matter, and is
reproduced below.

1. An electrically-powered, aerosol-generating smoking
article comprising:

[a] an electrical power source within a tubular outer
housing having a mouth-end and an end distal to the
mouth end;

[b] at least one electrical resistance heater powered by
said electrical power source;

[c] a puff-actuated controller within the tubular outer
housing and adapted for regulating current flow
through the electrical resistance heater during draw,
the controller comprising a sensor adapted for
sensing draw on the smoking article by a user; and

[d] a rod-shaped carrier device engaged with the mouth-
end of the tubular outer housing and comprising a
cartridge providing a liquid storage compartment
containing a mixture comprising a tobacco extract
and an aerosol-forming material absorbed within an
absorbent fibrous material, the cartridge having a
generally tubular shape and adapted for airflow
therethrough;
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[e] wherein the rod-shaped carrier devise is operatively
positioned such that, during draw, the mixture
comprising the tobacco extract and the aerosol-
forming material can be wicked into contact with
the electrical resistance heater and volatilized to
produce a visible mainstream aerosol incorporating
tobacco components or tobacco-derived components
that can be drawn into the mouth of the user of the
smoking article.

Ex. 1001, 32:50-33:8 (bracketed labeling designated by Petitioner; see Pet. 18
n.3, App’x (Claim Listing)).
F. Prior Art and Asserted Grounds
Petitioner asserts that the challenged claims are unpatentable on the
following grounds:

Claims Challenged | 35 U.S.C. References/Basis
1,2,5,7,9, 11, 12, 1

14, 15, 18,21,23-26 | 5193 |Hon

1,2,5,7,9, 11, 12, Y s .
14, 15, 18, 21, 23-26 § 103 Hon, Brooks,~ Whittemore
3,4,13,16, 17 § 103 Hon, Whittemore, Brooks, Susa*
6, 19 § 103 Hon, Whittemore, Brooks, Ray’

Pet. 3. Petitioner relies on the Declaration of Stewart Fox (“the Fox

Declaration,” Ex. 1003) in support of its contentions. Patent Owner relies on

! Chinese Patent No. CN 2719043 Y, published Aug. 24, 2005 (Ex. 1005,
1-13 (English translation), 1628 (original Chinese), “Hon” or “Hon *043”).
Petitioner provides an affidavit attesting to the accuracy of the translation.
Ex. 1005, 14-15; see 37 C.F.R. § 42.63(b).

2U.S. Patent No. 4,947,874, issued Aug. 14, 1990 (Ex. 1006, “Brooks”).
3U.S. Patent No. 2,057,353, issued Oct. 13, 1936 (Ex. 1007, “Whittemore™).
4+ European Pat. Pub. No. EP 0845220 B1, published Sept. 3, 2003

(Ex. 1008, “Susa”).

5> U.S. Patent No. 4,284,089, issued Aug. 18, 1981 (Ex. 1009, “Ray”).

6
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the Declaration of Charles E. Clemens (“the Clemens Declaration,”
Ex. 2010) to support its arguments.
II. ANALYSIS
A. Level of Ordinary Skill in the Art

Factors pertinent to a determination of the level of ordinary skill in the
art include “(1) the educational level of the inventor; (2) type of problems
encountered in the art; (3) prior art solutions to those problems; (4) rapidity
with which innovations are made; (5) sophistication of the technology; and
(6) education level of workers active in the field.” Envtl. Designs, Ltd. v.
Union Oil Co., 713 F.2d 693, 696-697 (Fed. Cir. 1983) (citing Orthopedic
Equip. Co. v. All Orthopedic Appliances, Inc., 707 F.2d 1376, 1381-82 (Fed.
Cir. 1983)). Not all such factors may be present in every case, and one or
more of these or other factors may predominate in a particular case. Id.
Moreover, “[t]hese factors are not exhaustive but are merely a guide to
determining the level of ordinary skill in the art.” Daiichi Sankyo Co. v.
Apotex, Inc., 501 F.3d 1254, 1256 (Fed. Cir. 2007). In determining the level
of ordinary skill, we may also look to the prior art, which may reflect an
appropriate skill level. Okajima v. Bourdeau, 261 F.3d 1350, 1355 (Fed.
Cir. 2001). Additionally, “[a] person of ordinary skill is also a person of
ordinary creativity, not an automaton.” KSR Int’l Co. v. Teleflex, Inc., 550
U.S. 398, 421 (2007).

Petitioner contends that a person having ordinary skill in the art
(“POSA”) “would have had a Bachelor’s degree in mechanical engineering,
electrical engineering, chemistry, or physics, or a related field, and three to
four years of industry experience,” or a Master’s degree in the same fields
with “one to two years of industry experience.” Pet. 9—10; Ex. 1003 99 13—
18. Petitioner further contends that “[sJuch a POSA would have been
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familiar with electrically powered smoking articles and/or the components
and underlying technology used therein.” Id. at 10 (citing Ex. 1003 q9 13—
18). Patent Owner states that, “[f]Jor the purposes of the trial in this
proceeding,” it “accepts Petitioner’s proposed education and experience
level of the POSA.” PO Resp. 12 (citing Pet. 9-10; Ex. 2010 99 48-50).
Accordingly, we adopt Petitioner’s assessment of the level of ordinary skill
in the art, which is undisputed on this record and consistent with the level of
skill in the art at the time of the invention as reflected in the prior art in this
proceeding.
B.  Claim Construction

We apply the claim construction standard articulated in Phillips v.
AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005) (en banc). See 37 C.F.R.
§ 42.100(b) (2019). Under Phillips, the “words of a claim ‘are generally
given their ordinary and customary meaning,””” which is “the meaning that
the term would have to a person of ordinary skill in the art in question at the
time of the invention, i.e., as of the effective filing date of the patent
application.” Phillips, 415 F.3d at 1312—13 (quoting Vitronics Corp. v.
Conceptronic, Inc., 90 F3.d 1576, 1582 (Fed. Cir. 1996)). “[W]e need only
construe terms ‘that are in controversy, and only to the extent necessary to
resolve the controversy.” Nidec Motor Corp. v. Zhongshan Broad Ocean
Motor Co., 868 F.3d 1013, 1017 (Fed. Cir. 2017) (quoting Vivid Techs., Inc.
v. Am. Sci. & Eng’g, Inc., 200 F.3d 795, 803 (Fed. Cir. 1999)).

1. “wicked into contact”

Claims 1 and 15 recite, in relevant part, that “during draw, the mixture
comprising the tobacco extract and the aerosol-forming material can be
wicked into contact with the electrical resistance heater and volatilized.”

Ex. 1001, 33:2-5, 33:63—-66. Patent Owner argues that “the plain and
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ordinary meaning of ‘wicked into contact,” as used in claims 1 and 15 of
the *123 patent, is that the mixture comprising the tobacco extract and the
aerosol-forming material (i.e., the liquid) must be brought into contact with
the electrical resistance heater by wicking.” PO Resp. 10. Patent Owner
argues that

a POSA reading the specification of the *123 patent would
understand that, for the embodiment where the heater is located
in “proximity” to the wicking material, there are multiple
options for the manner in which the liquid may reach (or not
reach) the heater: (1) it can be “wicked . . . so as to contact” the
heater; (2) it can be “otherwise transferred so as to contact” the
heater; (3) it can be “wicked . . . so as to contact . . . an area in
close proximity to” the heater; or (4) it can be “otherwise
transferred so as to contact . . . an area in close proximity to”
the heater.

Id. at 11 (citing Ex. 2010 99 43—47) (alteration in original). According to
Patent Owner, “claims 1 and 15 require the first option—-‘wicked so as to
contact’ the heater,” and the claim language “does not encompass other
manners of transfer, as those are explicitly described in the specification as
different options.” Id. (citing Ex. 2010 § 46); see also Sur-reply 3 (“[T]he
claim does not recite that the aerosol-forming material is ‘wicked or
otherwise transferred into contact’ with the heater.”).

Patent Owner also argues that “[1]n asserting that ‘[t]his claim element
does not require the wick itself to contact the heater, but merely be in
proximity to the heater’ (Petition at 46), Petitioner improperly reads the
‘mixture . . . can be wicked into contact’ limitation entirely out of claims 1
and 15.” PO Resp. 30-31 (second alteration in original). Patent Owner
argues that “the dependent claims are directed to the /ocation of the heater

and the wick vis-a-vis one another, whereas claims 1 and 15 are directed to

RAI Exhibit 2009
Ecto World v. RAI Strategic
IPR2024-01280



IPR2020-01602
Patent 9,901,123 B2

the manner in which the liquid reaches the heater,” and “[t]hese are different
claim requirements.” Id. at 31.

Petitioner responds that “the specification describes embodiments in
which the absorbent wicking material does not contact the heater, but the
aerosol-forming material is nonetheless wicked into contact with the heater,”
and, “[t]hus, ‘wicked into contact’ must allow for additional, assistive,
mechanisms of liquid transport to allow the wicked liquid to contact the
heater from some distance away.” Pet. Reply 4 (citing Ex. 1001, 21:38-45).
Therefore, Petitioner contends, “[t]he plain and ordinary meaning of the
claim term allows for any number of additional methods of liquid transport,
so long as the liquid is wicked and, as a result, contacts the heater.” Id.

Having reviewed the claim language, the Specification, and the
evidence from the complete record now before us, we determine that
“wicked into contact with the electrical resistance heater” means “wicked
into contact (1) with the heater, or (2) with an area in close proximity to, and
exposed by the heat produced by, the heater.” We do not adopt Patent
Owner’s position that “wicked into contact” requires that the liquid mixture
must be brought into contact with the electrical resistance heater solely by
wicking.

The Specification teaches that heating element 72 *“can be formed
from relatively high surface area absorbent or wicking-type materials” that
“are useful for supporting or holding sufficient acrosol-forming material for
aerosol generation, as well as for wicking additional aerosol-forming
material for aerosol generation during subsequent puffs.” Ex. 1001, 21:31—
38. The Specification also teaches that heating element 72

can be employed in close proximity to an absorbent wicking
material such that aerosol-forming material can be wicked or
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otherwise transferred so as to contact the second resistance
heating element or contact an area in close proximity to the
second resistance heating element (e.g., a region that is exposed
to a [sic] the heat produced by the second resistance element).

Id. at 21:39-45. The Specification goes on to teach that the “smoking article
1s assembled such that a certain amount of aerosol-forming material and
tobacco components can be wicked or otherwise transferred to heating
element 72 or the region in close proximity to the heating element.” /Id.

at 22:20-24.

The Specification further teaches that the “resistance heating elements
provide surface region temperatures, and hence the ability to heat aerosol-
forming materials and tobacco materials in surrounding regions in the
vicinity of those heating elements.” Ex. 1001, 24:30-33. In that regard, the
Specification describes that aerosol “is formed by the action of the drawn air
passing heated tobacco components and aerosol-forming material in the
region occupied by the second heating element 72 and is then “drawn
through the mouth-end piece 120, and into the mouth of the smoker.” Id.
at 24:39-43.

Because volatilization occurs by exposure to and/or contact with the
heating element, these disclosures in the Specification indicate that the
mixture comprising the tobacco extract and the aerosol-forming material
must be exposed to the heat produced by the heater. According to the
Specification, this is accomplished when the absorbent fibrous or wicking
material either contacts the heater, or contacts an area in close proximity to
the heater. The Specification, therefore, conveys the necessity of the liquid
mixture being wicked to an area that either contacts the heater, or that is

close enough to the heater to be exposed to its heat.
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Additional recitations found in the dependent claims further confirm
that “wicked into contact with the electrical resistance heater” as used in
claims 1 and 15 encompasses both wicking into contact with the heater, and
wicking into contact with an area in close proximity to the heater. See
Philips, 415 F.3d at 1314 (“Other claims of the patent in question, both
asserted and unasserted, can also be valuable sources of enlightenment as to
the meaning of a claim term.”). Dependent claims 14, 24, and 25 are set
forth below.

14. The smoking article of claim 1, wherein the
absorbent fibrous material is in contact with the electrical
resistance heater.

24. The smoking article of claim 15, wherein the
absorbent wicking material is in contact with the electrical
resistance heater.

25. The smoking article of claim 15, wherein the
absorbent wicking material is positioned in proximity to the at
least one electrical resistance heater.

Ex. 1001, 33:38-40, 34:23-28. These dependent claims, which are directed
to the location of the heater in relation to the wicking material, also include
the manner in which the liquid reaches the heater recited in the independent
claims. Claims 14 and 24, therefore, require that the liquid be wicked into
contact with the heater and the wicking material be in contact with the
heater. Claim 25 requires that the liquid be wicked into contact with the
heater and the wicking material be positioned in proximity to the heater.
Because claims 14, 24, and 25 are narrower than the independent claims
from which they depend, claims 1 and 15 necessarily encompass smoking
articles in which the absorbent fibrous or wicking material is either in
contact with the heater or is positioned in proximity to the heater. Trustees

of Columbia Univ. in City of New York v. Symantec Corp., 811 F.3d 1359,
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1370 (Fed. Cir. 2016) (“[I]n a situation where dependent claims have no
meaningful difference other than an additional limitation, the independent
claim is not restricted by the added limitation in the dependent claim. In
such situations, construing the independent claim to exclude material
covered by the dependent claim would be inconsistent.” (emphases added)
(citations omitted)). Therefore, the phrase “wicked into contact with the
resistance heater” must be construed broadly enough to encompass
embodiments in which the wicking material “is in contact with” the heater
and embodiments in which the wicking material is “positioned in proximity
to” the heater.

Notably, the Specification does not provide any further detail as to
how the liquid comes to contact the heater when the wicking material is in
proximity to, instead of in contact with, the heater. Patent Owner argues that
“la] POSA would understand that a liquid can be wicked into contact with
the heater even when the wicking material is not touching the heater”
because “cohesive forces between molecules of a liquid can give rise to
strong surface tension of the liquid and liquids can ‘bridge’ small gaps
between surfaces.” PO Resp. 31 (citing Ex. 2010 99 75-79). In that regard,
Mr. Clemens testifies:

When the wicking material and the heater are in proximity to
one another as described in the *123 patent, a POSA would
understand that cohesive forces and surface tension allow the
liquid (on the wicking material) to be wicked into contact with
the heater even if the heater and wicking material are separated
by a small distance. The liquid mixture that is present in the
wicking material will extend a small distance from the wicking
material to the heater, bridging the gap from the wicking
material and into contact with the heater. As the liquid is
vaporized and drawn away from the heater during draw by the
user, the absence of liquid in the wicking material will cause

13
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more wicking action within the wicking material, thus wicking
more liquid into its place and into contact with the heater.

Ex. 2010 9 79.

The smoking article described in claims 1 and 15, however, includes
elements in addition to the heater and the wicking material, and the
Specification describes the arrangement of those elements and the use of the
smoking article. Ex. 1001, 5:56-8:10, 19:37-30:36, Figs. 1-3. The
Specification also describes the role the airflow generated by the user’s draw
plays in facilitating the volatilization of the liquid mixture. Id. at 21:15-62,
24:19-43, 27:16-33, 29:1-26. In light of these disclosures in the
Specification, neither Patent Owner nor Mr. Clemens adequately addresses
how a POSA would understand the arrangement of the other elements in the
smoking article, and their function during use, to affect the cohesive forces
and surface tension between the wicking material and the heater, and/or
provide other mechanisms to transport the liquid from the wicking material

(159

to the heater. Moreover, as Petitioner points out, “‘surface tension’ and
‘cohesive forces’ are additional methods of liquid transport, beyond
wicking.” Pet. Reply 4.

Accordingly, we are not persuaded the term “wicked into contact”
requires that the liquid mixture must be brought into contact with the
electrical resistance heater solely by wicking, as Patent Owner contends.
Nothing in the language of claims 1 and 15 would indicate to a POSA that
“wicked into contact with the electrical resistance heater” cannot include
forces other than wicking, particularly when the absorbent fibrous or
wicking material is located in proximity to the heater. This is consistent

with the Specification, which, as described above, teaches that the liquid is

either wicked into contact with the heater or wicked into contact with an area
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in close proximity to, and exposed to the heat produced by, the heater, for
volatilization, depending on the location of the absorbent fibrous or wicking
material in relation to the heater.

In view of the foregoing, we construe the phrase “wicked into contact
with the electrical resistance heater” to mean “wicked into contact (1) with
the heater, or (2) with an area in close proximity to, and exposed to the heat
produced by, the heater.”

C. Obviousness over Hon, Brooks, and Whittemore

Petitioner contends that the subject matter of claims 1, 2, 5,7, 9, 11,
12, 14, 15, 18, 21, and 23-26 of the *123 patent would have been obvious
over Hon alone, or over the combined teachings of Hon, Brooks, and
Whittemore. Pet. 10-62. Petitioner relies on the Fox Declaration in support
of its contentions. /d.

1. Overview of Hon

Hon is directed to an electronic atomization cigarette. Ex. 1005, 4.

Figure 1 of Hon is reproduced below:

\ é R NN
5. .
LLL b L

FIG. 1

Figure 1 is a schematic diagram of the structure of an electronic cigarette.
Id. at 5. Hon teaches “a mouthpiece-shaped, cigar-shaped, or a pipe-shaped
body” that includes battery 2, air inlet 4, normal pressure cavity 5, sensor 6,
vapor-liquid separator 7, atomizer 9, liquid-supplying bottle 11, and

mouthpiece 15 “set successively in the enclosure 14.” Id. at 6.

15
RAI Exhibit 2009
Ecto World v. RAI Strategic
IPR2024-01280



IPR2020-01602
Patent 9,901,123 B2

Hon’s Figure 6 is reproduced below.
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Figure 6 is a structural diagram of an atomizer that includes atomization
cavity 10, long stream ejection hole 24, atomization cavity wall 25, heating
element 26, porous body 27, and bulge 36. Ex. 1005, 5-6. Hon teaches that
“porous body 27 is wrapped around the atomization cavity wall 25 and
“may be made of nickel foam, stainless steel fiber felt, high molecular
polymeric foam, and ceramic foam.” Id. “[A]tomization cavity wall 25 may
be made of alumina or ceramic.” Id.

Hon teaches that “[w]hen a smoker smokes, the mouthpiece 15 is
under negative pressure[,] the air pressure difference or high-speed stream
between the normal pressure cavity 5 and the negative pressure cavity 8 will
cause the sensor 6 to output an actuating signal,” which causes the cigarette
to begin operating. Ex. 1005, 6. Air enters normal pressure cavity 5 through
air inlet 4, proceeds through the through hole in vapor-liquid separator 7,
and flows into atomization cavity 10 in atomizer 9. Id. at 7. The solution in
porous body 27 is driven by a high speed airflow passing through ejection

hole 24 and ejected in the form of droplets into atomization cavity 10. The
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solution ““is atomized ultrasonically by the first piezoelectric element 23 and
is further atomized under the effect of heating element 26.” Id. After
atomization, large-diameter droplets are attached to the wall and reabsorbed
by porous body 27 via overflow hole 29, and small-diameter droplets form
an aerosol that is sucked out via aerosol passage 12, gas vent 17, and
mouthpiece 15. Id. at 7. According to Hon, liquid storing porous body 28 in
liquid-supplying bottle 11 is in contact with bulge 36 on atomizer 9 “to
realize the solution supply via capillary infiltration.” 1d.; see also id. at 6,
Fig. 11 (showing and describing porous body 28 in liquid-supplying bottle
11).

2. Overview of Brooks

Brooks relates to cigarettes and other smoking articles that “employ
an electrical resistance heating element and an electrical power source to
produce a tobacco-flavored smoke or aerosol.” Ex. 1006, 1:6—-10. Brooks
teaches that the smoking articles “are capable of providing the user with the
sensations of smoking (e.g., smoking taste, feel, satisfaction, pleasure, and
the like), by heating but not burning tobacco, without producing sidestream
smoke or odor, and without producing carbon monoxide.” Id. at 1:11-16.
Brooks also describes “a reusable controller which can be used with the
cigarettes or disposable portions of the invention, as well as with other
resistance heating aerosol producing articles.” Id. at 4:35-38. This reusable
controller includes “a current actuation means, a separate current regulating
means to control the temperature of the heating element, and a battery power
supply.” Id. at 4:38-42.

Brooks states that “[p]referably, the current actuation means is puff
actuated, so that current flows through the resistance heating element to

produce aerosol only during draw by the user.” Ex. 1006, 4:58—61. Brooks
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also states that “the current regulating means preferably is based on
controlling the time period during which current passes through the
resistance element during draw,” which, “in turn, controls the temperature
experienced by the resistance element and by the aerosol forming
substances.” Id. at 4:64-5:1. Included in the current regulating means is an
electrical control circuit that “maximizes initial heating of the heating
element, until a desired temperature range for volatilization of the aerosol
former and the tobacco flavor substances is reached, usually between about
150° C. and about 350° C.” Id. at 5:1-6. Brooks teaches that the control
circuit “normally maintains the heating element within the desired
temperature range during the balance of the puff and/or ensures that the
heating element does not overheat during puffing.” Id. at 5:7-12.

3. Overview of Whittemore

Whittemore is directed to vaporizing units for a therapeutic apparatus.

Ex. 1007, 1:1-2. Figure 2 is reproduced below:

il
|

Yoy H 'illl_
I

Figure 2 is an enlarged vertical sectional view of a therapeutic apparatus
with a vaporizing unit. /d. at 1:15-16. Vaporizing vessel A is a hollow
glass container that holds liquid medicament x. Id. at 1:19-23. Conductors

1 and 2 are combined with heating element 3 such that, when conductors 1
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and 2 are energized, heating element 3 is heated. Id. at 1:24-27. Wick D is
combined with heating element 3 so that a portion of wick D is always in
contact, or in approximate contact, with heating element 3, and a portion of
wick D is also in contact with liquid medicament x. Id. at 1:53-2:5.

According to Whittemore, medicament x is carried on wick D by
capillary action to a point where it will be vaporized by the heat from
heating element 3. Ex. 1007, 2:5-8. Whittemore states that “wick D
consists of a thread, string or strand of some suitable wick material doubled
intermediate its ends so as to form a substantially inverted V-shaped device
whose side portions are encased in and surrounded by coiled or looped
portions” of heating element 3, and “the lower ends or free ends of the side
pieces of the wick projecting downwardly into the medicament and
terminating at or in close proximity to the closed bottom 6 of the vessel.” Id.
at 2:9-18.

4. Claims I and 15

Petitioner contends that Hon, Brooks, and Whittemore disclose all of
the elements of claims 1 and 15 as follows:

Preamble: “An electrically-powered, aerosol generating smoking
article, comprising:” (Pet. 17-18 (relying on Ex. 1005, code (57), 7-8,

Fig. 1; Ex. 1003 91 88—-89));

Element 1/15[a]: “an electrical power source [in the form of a
battery] within a tubular outer housing having a mouth-end and an end distal
to the mouth-end;” (Pet. 18-20 (relying on Ex. 1005, 6, Fig. 1; Ex. 1003
919 90-95)).

Element 1/15[b]: “at least one electrical resistance heater powered by
said electrical power source;” (Pet. 20—22 (relying on Ex. 1005, 5-7, Fig. 6,
Fig. 12; Ex. 1007, 1:24-28; Ex. 1003 99 96-99));
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Element 1/15[c]: “a puff-actuated controller within the tubular outer
housing and adapted for regulating current flow through the electrical
resistance heater during draw, the controller comprising a sensor adapted for
sensing draw on the smoking article by a user; and” (Pet. 22-29 (relying on
Ex. 1005, 6-7, Fig. 1, Fig. 12; Ex. 1006, code (57), 1:6-10, 3:63—67, 4:50—
5:26, 7:5-7, 7:25-8:23, 9:51-65, 10:42-47, 12:39-16:31, 20:53-21:27,;

Ex. 1003 99 76-80 100-107, 114-117));

Element 1/15[d]: “a rod-shaped carrier device [removably] engaged
with the mouth-end of the tubular outer housing comprising a cartridge
providing a liquid storage compartment containing a mixture comprising a
tobacco extract [comprising nicotine] and an aerosol-forming material
[selected from glycerin, propylene glycol, or a mixture thereof, the mixture]
absorbed within an absorbent [fibrous material/absorbent wicking material],
the cartridge having a generally tubular shape and adapted for airflow
therethrough;” (Pet. 2945 (relying on Ex. 1005, 1, 3, 5-8, Fig. 1, Fig. 11;
Ex. 1007, 2:7-25; Ex. 1003 99 74, 75, 120-145, 151-153)); and

Element 1/15[¢e]: “wherein the rod-shaped carrier device is
operatively positioned such that, during draw, the mixture comprising the
tobacco extract and the aerosol-forming material can be wicked into contact
with the electrical resistance heater and volatilized to produce a visible
mainstream aerosol incorporating tobacco components or tobacco-derived
components that can be drawn into the mouth of the user of the smoking
article.” (Pet. 45-53 (relying on Ex. 1005, 1, 6-7, Fig. 1, Fig. 6; Ex. 1007,
2:21-25; Ex. 1003 99 146-168)).

Patent Owner argues in response that Petitioner does not establish that
the asserted prior art discloses wicking the tobacco extract and aerosol-

forming material mixture into contact with the electrical resistance heater
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(element 1/15[e]) or a puff-actuated controller (element 1/15[c]) as
independent claims 1 and 15 require. PO Resp. 20-55. We focus our
analysis on element 1/15[e], which is dispositive of the controversy between
the parties.

a) Element 1/15[e]: “the mixture comprising the tobacco extract
and the aerosol-forming material can be wicked into contact
with the electrical resistance heater and volatilized”

Petitioner contends that Hon alone, or the combined teachings of Hon
and Whittemore, teaches claim element 1/15[¢]. Pet. 45-53. We first
address Petitioner’s contentions as to Hon alone, and then turn to
Petitioner’s contentions as to Hon and Whittemore.

(1) Whether Hon teaches element 1/15]e]

Petitioner contends that Hon teaches “wicking material that is
‘positioned in proximity to’ the heater and wicks the liquid into contact with
the heater.” Pet. 47. Petitioner provides an annotated version of Hon’s

Figure 6, reproduced below, to illustrate its contentions:

36 bulge
cavity 0
heating element
25 cavity wall

porous body 27

%

P

$—
piezoelectric
\ element

ejection holes

FIG. 6

Id. at 48. Annotated Figure 6 is a structural diagram of an atomizer

described in Hon, wherein Petitioner labels each element, highlights heating
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element 26 in red and porous body 27 in pink, and adds yellow arrows
leading from outside the atomizer and through ejection holes 24. Id. With
reference to annotated Figure 6, Petitioner contends that Hon’s atomizer
wicks the liquid mixture from the liquid-supplying bottle (not shown) to
bulge 36 in porous body 27, after which the liquid mixture “is then further
wicked around and through the porous body 27 ‘wrapped around the
atomization cavity wall 25’ to ejection holes 24.” Id. at 47-48 (citing

Ex. 1005, 6, Fig. 6; Ex. 1003 9 152). Petitioner further contends that,
“[d]Juring the user’s draw, the wicked liquid mixture contacts the heating
element” when the solution in porous body 27 is driven by high speed
airflow and ejected in the form of droplets into atomization cavity 10,
“where it contacts ‘heating element 26’ and is volatilized.” Id. at 48 (citing
Ex. 1005, 7; Ex. 1003 q 153).

Patent Owner responds that Hon’s liquid mixture is not wicked into
contact with Hon’s heater. PO Resp. 27-33. Instead, Patent Owner argues,
Hon’s liquid mixture “is wicked out of bottle 11 and into the atomizer’s
porous body 27,” and “[f]rom there the liquid is only transported by ‘high-
speed airflow of the ejection hole,” not wicking.” Id. at 27-28 (citing
Ex. 1005, 7 (emphasis added); Ex. 2010 q 71). Referring to Petitioner’s
annotated version of Hon’s Figure 6, Patent Owner argues that “heating
element 26 is located within cavity 10 and is separated from porous body 27
by cavity wall 25.” Id. at 28 (citing Ex. 1003 99 152-153; Ex. 2010 § 73).
Patent Owner further argues that “high speed airflow through ejection
holes 24 is necessary to transport liquid into the atomization cavity 10,” and
this “reliance on the ‘user’s draw to carry droplets . . . from the ejection
hole’ is not wicking.” Id. at 29 (citing Ex. 2010 99 73-74; Ex. 1003 9 152,
153, 160) (alteration in original). According to Patent Owner,
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Hon’s use of the atomization cavity wall 25 to separate the
heating element 26 from porous body 27, and “high-speed
airflow through the ejection hole” 24 to move the liquid into the
atomization cavity once it has separated from the wicking
material, provides a fundamentally different transport
phenomena from the claimed wicking into contact with the
heater.

Id. at 33 (citing Ex. 2010 9] 80).

Having considered the complete trial record, we determine that
Petitioner fails to establish by a preponderance of the evidence that Hon
teaches that “the mixture comprising the tobacco extract and the aerosol-
forming material can be wicked into contact with the electrical resistance
heater” as claims 1 and 15 require. As set forth above, we determine that
“wicked into contact” means that that the liquid mixture can be wicked into
contact with the heater, or wicked into contact with an area in close
proximity to, and exposed to the heat generated by, the heater. See
Section II.B.1, supra. Hon teaches that contact between liquid storing
porous body 28 in liquid-supplying bottle 11 and bulge 36 on atomizer 9
causes the liquid mixture to wick into porous body 27, which is wrapped
around atomization cavity wall 25 of atomization cavity 10. Ex. 1005, 6-7.
Hon also teaches that heating element 26 is set in atomization cavity 10. Id.
at 6. Hon further teaches that the liquid mixture is “atomized under the
effect of the heating element 26 after it is driven by the high-speed airflow
of ejection holes 24 in cavity wall 25 and ejected as droplets into
atomization cavity 10. /d. at 7.

Hon, therefore, discloses wicking the liquid mixture in porous
body 27 to an area that is separated from Hon’s heating element 26 by
atomization cavity wall 25, and that the liquid mixture is exposed to heat

produced by heating element 26 only after it is driven through ejection
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hole 24 by the airflow generated by the user’s draw. In light of these
express disclosures in Hon, Petitioner does not establish that Hon’s liquid
mixture is wicked to an area in “close proximity” to Hon’s heater, as the
second part of our claim construction requires.

In particular, Petitioner does not show that the liquid in Hon’s porous
body 27 is wicked to an area in close proximity to the heater where it is
exposed to heat generated by heating element 26. In Hon, atomization
cavity wall 25 separates porous body 27 from heating element 26 and
prevents liquid entrained in the porous body from being exposed to heat
from the heating element. In that regard, Mr. Clemens testifies that “Hon’s
atomizer is structured with a very small, super-heated atomization cavity
inside cavity wall 25, which may be made of a ceramic (an insulator to help
concentrate heat).” Ex. 2010 9 107; see also id. q 89 (“‘Hon instead chose to
separate the porous body and the heater with the walls of the atomization
cavity (cavity wall 25).”). Hon teaches that the liquid mixture is wicked by
porous body 27 to an area that contacts the outside of atomization cavity
wall 25, which, as Mr. Clemens points out, insulates the porous body from
heat generated by heating element 26 inside of atomization cavity 10.
Neither Petitioner nor Mr. Fox show that this area is in close proximity to,
and exposed to the heat produced by, the heater as claims 1 and 15 require.

Moreover, we are not directed to, nor do we discern, any evidence in
the record that indicates that ejection hole 24 in atomization cavity wall 25
allows the liquid mixture in porous body 27 to be wicked to an area in close
proximity to heating element 26. On the contrary, the evidence shows that
high speed airflow created by the user’s draw is necessary to propel the
liquid mixture through Hon’s ejection hole 24 and that atomization cavity

wall 25 creates a physical separation between the liquid mixture in porous
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body 27 and heating element 26 that precludes the liquid mixture from being
wicked into contact with an area in close proximity to, and exposed to the
heat produced by, heating element 26.

Accordingly, we determine that Petitioner does not establish, by a
preponderance of the evidence, that Hon discloses that the liquid mixture is
wicked into contact with an area in close proximity to, and exposed to the
heat produced by, the heater as required by claims 1 and 15.

(2) Whether a POSA would have combined Hon and
Whittemore to arrive at claim element 1/15[e]

Petitioner also contends that the combination of Hon and Whittemore
teaches “the wicking material itself ‘is in contact with’ the heater.” Pet. 47.
In particular, Petitioner contends that “it would have been obvious to replace
Hon’s complicated atomizer with a simple heater/wick design as taught by
Whittemore (Ex. 1007), thus wicking the liquid directly to the heater to
volatilize Hon’s mixture and generate the aerosol.” Id. at 50. Petitioner
contends Whittemore teaches that a liquid mixture is carried on a wick by
capillary action to a point where it will be vaporized by the heat from the
heating element that is wrapped around the wick. Id. Petitioner contends
that a POSA would have been motivated to replace Hon’s atomizer with
Whittemore’s heater/wick design “to reduce design costs and effort, reduce
manufacturing costs including parts and assembly, [and] increase
reliability.” Id. at 53. According to Petitioner, “doing so would have been a
simple substitution, and a POSA would have had a reasonable expectation of
success in implementing such a device.” Id. (citing Ex. 1003 99 158-168).

Patent Owner responds that Petitioner and Mr. Fox do not provide
“evidence to support that replacing Hon’s dual stage atomizer design with

Whittemore’s wick/heater design” would simplify Hon’s device, “or that a
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POSA would have been motivated to modify Hon to incorporate
Whittemore’s ancient wick/heater design from the 1930s.” PO Resp. 35
(citing Ex. 2010 99 83—85). Patent Owner also argues that “Hon itself
already describes an alternative embodiment that eliminates the first
piezoelectric element ‘[t]o simplify the design.”” Id. at 36 (citing Ex. 1005,
7; Ex. 2010 99 87—88) (alteration in original). According to Patent Owner,
“even if a POSA had been motivated to simplify Hon’s device, a POSA
would not have had to look beyond Hon itself to understand that she could
have removed the piezoelectric element 23 and continued to use a very
similar atomizer.” Id. (citing Ex. 2010 § 87). Patent Owner further argues
that “Hon’s heater is more efficient, and thus works better and with less
power consumption, than the heater in Whittemore’s wick/heater design.”
Id. (citing Ex. 2010 9 89).

The Supreme Court requires an expansive and flexible approach in
determining whether a patented invention would have been obvious at the
time it was made. See KSR, 550 U.S. at 415. The existence of a reason for a
person having ordinary skill in the art to modify a prior art reference is a
question of fact. See In re Constr. Equip. Co., 665 F.3d 1254, 1255 (Fed.
Cir. 2011). In an obviousness analysis, some kind of reason must be shown
as to why a person having ordinary skill in the art would have thought of
combining or modifying the prior art to achieve the patented invention. See
Innogenetics, N.V. v. Abbott Labs., 512 F.3d 1363, 1374 (Fed. Cir. 2008). A
reason to combine or modify the prior art may be found explicitly or
implicitly in market forces, design incentives, the “‘interrelated teachings of
multiple patents’; ‘any need or problem known in the field of endeavor at the
time of invention and addressed by the patent’; and the background

knowledge, creativity, and common sense of the person of ordinary skill.”
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Perfect Web Techs., Inc. v. InfoUSA, Inc., 587 F.3d 1324, 1329 (Fed. Cir.
2009) (quoting KSR, 550 U.S. at 418-21).

Based on our review of the complete trial record, we determine that
Petitioner fails to establish by a preponderance of the evidence that a POSA
would have been motivated to replace Hon’s atomizer with Whittemore’s
heater and wick.

As an initial matter, Hon itself describes ways to simplify its design.
Ex. 1005, 7. In particular, Hon teaches that (1) first piezoelectric element 23
on atomizer 9 can be removed such that atomization only relies on heating
element 26, which results in a smaller atomizer; or (2) first piezoelectric
heating element 23 and the heating element can be removed, and “single or
multi-layer, flat second piezo electric element 35 is added in the atomization
cavity” that i1s vibrated by the airflow through the ejection holes “to realize
atomization, and the strong ultrasonic atomization effect is achieved.” Id.
Petitioner concedes that removing Hon’s piezoelectric element would also
eliminate its associated circuitry, thereby “reducing cost and complexity,”
but argues that “the atomizer will no longer have the benefit of the
piezoelectric device’s vibrations to help form an aerosol” because “the
heater is now the primary source of energy for forming the aerosol.” Pet. 52
(citing Ex. 1005, 7). Petitioner goes on to argue that, as a result, a POSA
would have “further simplified” Hon’s design by replacing Hon’s atomizer
with Whittemore’s wick and heater. /d. (citing Ex. 1003 q9 159-168).

We are not persuaded by Petitioner’s argument. Petitioner does not
show persuasively that replacing Hon’s atomizer with Whittemore’s wick
and heater would have simplified the device as compared with the
modifications Hon expressly teaches. In this regard, we credit

Mr. Clemens’s well-reasoned testimony that that Hon’s heater produces
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more aerosol at a higher efficiency while using less power than the heater in
Whittemore’s wick/heater design. Ex. 2010 q 89 (explaining that “Hon’s
device and heater are volatilizing copious tiny aerosol droplets at high speed
under conditions of negative pressure and high temperature, while
Whittemore’s design uses a continuous large volume of room-temperature
liquid with a large (relative to Hon) heated and low surface area of cotton
string”).

Petitioner attempts to support its simplification argument with
Mr. Fox’s testimony, and also relies on what Petitioner refers to as “the
Ruyan device.” See Pet. 5. Petitioner contends that the Ruyan device
(which Hon invented) is applicant-admitted prior art because “the *123
patent admits that ‘[r]epresentative smoking articles . . . can be provided’
using the ‘exemplary components’ of the prior art Ruyan device.” Id. (citing
Ex. 1001, 19:25-36). Mr. Fox admits that the *123 patent does not describe
the Ruyan device, and instead asserts that “the Tobacco Legacy Database
(https://www.industrydocuments.ucsf.edu/tobacco/) has contemporary
teardown reports generated by” R. J. Reynolds Tobacco Co. (“RJR”) and
Philip Morris U.S.A. (“PMUSA”), “showing the internals of the Ruyan
devices.” Ex. 1003 99 24, 25; Ex. 1019; Ex. 1020; Ex. 1023. Petitioner
points out that two inventors listed on the *123 patent (John Robinson and
David Griffith) are also identified as authors of the RJR teardown report,
which documents disassembling a Ruyan device. Pet. 6 (citing Ex. 1023;
Ex. 1024); see Ex. 1001, code (72). Petitioner argues that “the commercially
available Ruyan device—as documented by Patent Owner at the relevant
time—illustrates a POSA’s background knowledge of commercial practices
in the art.” Pet. 9 (citing Yeda Research & Dev. Co. v. Mylan Pharms., Inc.,
906 F.3d 1031, 1041-42 (Fed. Cir. 2018)). Patent Owner responds that
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Petitioner and Mr. Fox improperly rely on the Ruyan device, as described in
the RJR teardown report, as substantive support for Mr. Fox’s opinions, and
not solely as background information. PO Resp. 37-41.

We agree with Petitioner that evidence of a POSA’s background
knowledge is not limited to prior art references. See, e.g., Qualcomm Inc. v.
Apple Inc., 24 F.4th 1367, 1376 (Fed. Cir. 2022) (“[E]ven though evidence
such as expert testimony and party admissions are not themselves prior art
references, they are permissible evidence in an inter partes review for
establishing the background knowledge possessed by a person of ordinary
skill in the art.”); Yeda, 906 F.3d at 1041-42 (holding that a petition may
rely on non-statutory prior art as evidence of the motivation of a POSA to
combine or modify the prior art). We need not decide if Petitioner’s reliance
on the Ruyan device, as described in the RJR teardown report, is proper
here, however, because we are not persuaded that the RJR teardown report
supports Mr. Fox’s opinions.

Mr. Fox relies on the RJR teardown report as evidence of what a
POSA would have known about the Ruyan device, which, according to
Mr. Fox, is “an actual implementation of Hon’s design.” Ex. 1003 9 159.
Mr. Fox then relies on that knowledge of the Ruyan device to support the
contention that a POSA would have been motivated to replace Hon’s
atomizer with Whittemore’s wick and heater. Pet. 51-53; Ex. 1003 99 158—
168. In particular, Mr. Fox testifies that the RJR teardown report explains
that the Ruyan device “requires a long and slow draw to produce a
satisfactory amount of aerosol,” and, as a result, “a POSA would have
wanted to ensure that sufficient liquid is delivered to the heater for
volatilization.” Ex. 1003 9 159 (citing Ex. 1023, 11, 15-16). Mr. Fox
further testifies that “[a] POSA would have realized that a separate problem
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with the Ruyan device’s performance may have been with the design of the
atomizer itself,” because “[i]f the user draws on the device with too much or
too little force (or for an insufficient amount of time),” the heater would
receive an unsatisfactory quantity or quality of the liquid mixture, which
“may have contributed at least in part to the observed need for long and slow
draws when using the Ruyan device.” Id. 9 160. Mr. Fox also opines that
the RJR teardown report demonstrates “that a POSA would have known that
Ruyan’s actual devices lacked the piezoelectric element and circuitry, or if it
were included, it did not function in at least some of the commercially
available devices,” which “indicates that Ruyan eliminated them in practice
or they were unreliable.” Id. 99 163, 165 (citing Ex. 1023, 7-8).

The RJR teardown report, however, does not say that the Ruyan
device failed to produce sufficient aerosol. Instead, the RJR teardown report
states that, when using an “intense” puffing regimen that “consists of 22
puffs, 60ml volume, with each puff lasting two seconds” with “[o]ne puff
taken every thirty seconds until the final puff is taken” (also called
“60/30/2”), aerosol yields were “relatively low.” Ex. 1023, 3. It goes on to
state that when the duration of the individual puff was lengthened from two
seconds to three seconds (“60/30/3”), “aerosol yields from the electronic
cigar increased significantly,” likely “due to an increase in temperature of
the heating elements, resulting in more efficient aerosol generation.” Id. at
11-12 (emphases added). Notably, Mr. Fox does not contend that a three
second puff was unacceptable to users.

The RJR teardown report also states that “for first reaction (again
anecdotal responses) of those who have tried it is that they are surprised at
how much aerosol is generated during a puff.” Id. at 15. It further notes that

one “Medium” extract cartridge that came with the Ruyan device “yielded
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significant amounts of aerosol for more than 600 puffs,” which, “[w]ith 22
puffs defining one ‘smoking’ of an Eclipse cigarette, this cartridge . . .
yielded aerosol equivalent to 25 to 30 Eclipse cigarettes.” Id. at 13. Thus,
the RJR teardown report appears to contradict Mr. Fox’s opinion that a
POSA would have been motivated to replace Hon’s atomizer because the
Ruyan device did not produce sufficient aerosol.

We also credit Mr. Clemens’s testimony, which is consistent with the
RJR teardown report, that:

The RJR engineers actually found that “the Ruyan electronic
cigar seems to have addressed several shortcomings of some of
the earlier attempts at producing a cigarette-like aerosol without
combustion.” Ex. 1023 at 14-15. In doing so, the RJR
engineers specifically stated that the Ruyan device provided an
advancement over previous aerosol generating technology,
including Whittemore itself. Ex. 1023 at 14 (“While the idea of
generating a cigarette-like aerosol without burning tobacco is
not new (see: Whittenmore [sic], Jr. US 2,057,353; McComick,
US 2,104,266; Brooks et al., US 4,947,874; Counts, et al. US
5,060,671; Counts et al., US 5,144,962)) the Ruyan electronic
cigar seems to have addressed several shortcomings of some of
the earlier attempts at producing a cigarette-like aerosol without
combustion.”) Therefore, a POSA would not have been
motivated to incorporate the heater/wick design of Whittemore
in the Hon device, where the authors of the teardown report on
the Ruyan device expressly found the Ruyan device to be an
improvement over Whittemore.

Ex. 2010 9 93.

The RJR teardown report, therefore, does not demonstrate that the
Ruyan device failed to produce sufficient aerosol or otherwise displayed
poor performance in need of improvement, and neither Petitioner nor
Mr. Fox provide any other evidence that establishes that a POSA would have

understood otherwise. Accordingly, we are not persuaded that Mr. Fox’s
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testimony establishes, on this record, that a POSA would have understood
the Ruyan device to be deficient such that a POSA would have been
motivated to replace Hon’s atomizer with Whittemore’s wick and heater as
Mr. Fox proposes. Additionally, neither Petitioner nor Mr. Fox provide
objective evidence to support the assertion that Whittemore’s wick and
heater is “simpler and cheaper” than Hon’s atomizer, or that using
Whittemore’s wick and heater in Hon would have reduced design and
manufacturing costs, increased reliability, or increased the expectation of
success. Petitioner’s analysis, and the cited testimony of Mr. Fox, does not
persuade us that a POSA would have combined the teachings of Hon and
Whittemore as Petitioner proposes.

We are also not persuaded that Petitioner establishes that a POSA
would have had a reasonable expectation of success in replacing Hon’s
atomizer with Whittemore’s wick and heater. Mr. Fox testifies that choosing
an appropriate wick, heater, and physical arrangement “would have been
well within a POSA’s skill” and “would also simplify the design (and thus
implementation and manufacturing cost and complexity)” by eliminating the
piezoelectric element and its associated circuitry. Ex. 1003 9 161-162.

Mr. Fox also testifies that, as a result, “a POSA would have had a reasonable
expectation of success in achieving a suitable wick/heater combination to
provide the desired amount of aerosol during the user’s draw with much less
effort than implementing Hon’s complicated atomizer.” Id. 9§ 161.

Petitioner also states that “a POSA would have had a reasonable expectation
of success using well known methods and components, such as those taught
by Whittemore, to improve the device taught by Hon.” Pet. Reply 19. Such
conclusory assertions, lacking factual substantiation, are insufficient for

evaluating reasonable expectation of success as part of an obviousness
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determination. Wasica Fin. GmbH v. Cont’l Auto. Sys., Inc., 853 F.3d 1272,
1286 (Fed. Cir. 2017).

Petitioner also points to the Board’s decision in [PR2016-01268 (“the
1268 IPR”) to support Petitioner’s contention that replacing Hon’s atomizer
with Whittemore’s wick and heater “would have been a simple substitution.”
Pet. 53 (citing R.J. Reynolds Vapor Co. v. Fontem Holdings 1 B.V.,
[PR2016-01268, Paper 63 at 17-18 (PTAB Dec. 19, 2017) (“the 1268
Decision,” Ex. 1022)).

In the 1268 Decision, the Board evaluated the combination of Hon
and Whittemore with respect to different claims of a different, unrelated
patent. The Board determined that the petitioner did not adequately explain
why replacing the heater in Hon’s atomizer with Whittemore’s wire-
wrapped wick, while also retaining Hon’s porous body, was a simple
substitution, relying on credible testimony from the patent owner’s declarant
that Whittemore’s wick performs the same function as Hon’s porous body.
Ex. 1022, 18. In that regard, the Board credited the patent owner’s
contention, supported with the declarant’s testimony, that removing Hon’s
entire atomizer and replacing it with Whittemore’s wire-wrapped wick
would have been a simple substitution, over the petitioner’s insufficiently
supported contentions. Id. at 17. At the same time, the Board credited the
patent owner’s declarant’s testimony that “if the porous body 27 and the
heating wire 26 of Hon *043 are removed in making the modification, then
the atomizer of Hon *043 is entirely discarded and replaced with something
else having little relation to the atomizer disclosed in Hon 043.” Id. at 18
(emphasis added). The italicized testimony is applicable to Petitioner’s
contention here. We find that Whittemore’s wire-wrapped wick has little

relation to the atomizer disclosed in Hon and that Petitioner has not shown
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persuasively how or why Petitioner’s proposed substitution would have
improved Hon’s electronic atomization cigarette.

Patent Owner was the petitioner in the 1268 IPR, and Petitioner
contends that Patent Owner’s arguments here contradict those it made as the
petitioner in the 1268 IPR and “[t]hat should be dispositive.” Pet. Reply 12—
13. Relying on Ultratec, Inc. v. CaptionCall LLC, Petitioner contends that
“Patent Owner’s and Mr. Clemens’s arguments that (i) a POSA would not
combine Hon with Whittemore or (ii) Hon’s heater is more efficient than
Whittemore’s, are not credible in light of Patent Owner’s previous
representations to the Board.” Id. at 13—14 (citing Ultratec, Inc. v.
CaptionCall LLC, 872 F.3d 1267, 1272-73 (Fed. Cir. 2017)).

The facts here are distinguishable from those in Ultratec. There, the
same expert offered allegedly conflicting testimony addressing the same
patents, references, and limitations. Ultratec, 872 F.3d at 1269—-1270. Our
reviewing court stated that, under those circumstances, conflicting testimony
on cross-examination “would be highly relevant to both the Board’s analysis
of the specific issues on which [the expert] gave inconsistent testimony and
to the Board’s overall view of his credibility” and “any such inconsistencies
would likely bear on the overall credibility of the expert.” Id. at 1274.

In contrast, Mr. Clemens did not testify in the 1268 IPR, which was
directed to different limitations of a different patent. See Ex. 1022, 2—6.
Nor does Petitioner allege that Mr. Clemens previously provided any
testimony regarding the *123 patent, the challenged claims, Hon, or
Whittemore that conflicts with his testimony in this proceeding. We are not
persuaded that Mr. Clemens’s credibility here is undermined by the
testimony of a different witness in a different proceeding concerning a

different patent and different challenged claims. See also Intel Corp. v.
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Qualcomm, Inc., IPR2018-01261, Paper 30 at 25-26 (PTAB Jan. 9, 2020)
(refusing to accord less weight to the petitioner’s expert’s testimony because
it allegedly conflicted with testimony given on behalf of the petitioner by a
different expert in a different proceeding concerning the same patent).
Moreover, Petitioner does not direct us to any authority to support the
proposition that Patent Owner is precluded from making arguments
regarding Hon and Whittemore in this proceeding that arguably conflict with
the arguments it made as petitioner in the 1268 IPR. Accordingly, we
disagree with Petitioner that the 1268 Decision is dispositive of any of the
issues now before us.

For these reasons, we determine that Petitioner does not establish, by
a preponderance of the evidence, that a POSA would have been motivated to
combine Hon and Whittemore to arrive at the claim limitation requiring that
the liquid mixture is wicked into contact with the heater.

(3) Conclusion

It is Petitioner’s burden to establish facts supporting its challenge that
claims 1 and 15 would have been obvious over Hon alone or the combined
teachings of Hon, Brooks, and Whittemore by a preponderance of the
evidence. 35 U.S.C. § 316(e) (2018); see also Harmonic Inc. v. Avid Tech.,
Inc., 815 F.3d 1356, 1363 (Fed. Cir. 2016) (citing 35 U.S.C. § 312(a)(3)
(requiring inter partes review petitions to identify “with particularity . . . the
evidence that supports the grounds for the challenge to each claim™)). After
considering Petitioner’s and Patent Owner’s positions, as well as their
supporting evidence, we are not persuaded that Petitioner has demonstrated
that Hon teaches or suggests that the liquid mixture can be “wicked into
contact with the electrical resistance heater” under the proper claim

construction. We are also not persuaded that Petitioner has demonstrated
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that a POSA would have had a reason to modify Hon in view of Whittemore
to reach this limitation. Petitioner does not rely on Brooks to remedy this
deficiency in Hon and Whittemore. Accordingly, we conclude that
Petitioner has not demonstrated, by a preponderance of the evidence, that
claims 1 and 15 of the 123 patent would have been obvious over Hon alone,
or over the combined teachings of Hon, Brooks, and Whittemore.

5. Dependent Claims

Petitioner contends that claims 2, 5, 7,9, 11, 12, and 14, which
depend from claim 1, and claims 18, 21, and 23-26, which depend from
claim 15, would have been obvious “for the same reasons as their respective
independent claim” and for additional reasons related to the added
limitations in each dependent claim. Pet. 53—62. Petitioner’s arguments
regarding the additional limitations in the dependent claims do not remedy
the deficiencies discussed above with respect to independent claims 1
and 15. Thus, for the same reasons given above with respect to Petitioner’s
challenge to claims 1 and 15, we also conclude that Petitioner has not
demonstrated, by a preponderance of the evidence, that claims 2,5, 7,9, 11,
12, 14, 18, 21, and 23-26 of the 123 patent would have been obvious over
Hon alone, or over the combined teachings of Hon, Brooks, and Whittemore.

D. Remaining Grounds

Petitioner contends that claims 3, 4, 13, 16, and 17 would have been
obvious over the combined teachings of Hon, Whittemore, Brooks, and
Susa, and that claims 6 and 19 would have been obvious over the combined
teachings of Hon, Whittemore, Brooks, and Ray. Pet. 62—68. Each of
claims 3, 4, 6, 13, 16, 17, and 19 directly depend from either claim 1 or
claim 15, and, therefore, require that the liquid mixture be “wicked into

contact with the electrical resistance heater.” Ex. 1001, 33:12-15, 33:18-21,
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33:36-37, 34:3—6, 34:9—-12. Thus, for the same reasons given above with

respect to Petitioner’s challenge of claims 1 and 15, we also conclude that

Petitioner has not demonstrated by a preponderance of the evidence that

claims 3, 4, 6, 13, 16, 17, and 19 would have been obvious over the asserted

prior art.

III. CONCLUSION

For the reasons given, we are not persuaded that Petitioner has shown

by a preponderance of the evidence that claims 1-7, 9, 11-19, 21, and 23-26

of the *123 patent would have been unpatentable based on the challenges

presented in the Petition.

In summary:
Claims 35 References/Basis Claims Claims
US.C. § Shown Not shown

Unpatentable | Unpatentable
1,2,5,7, 1103 Hon 1,2,5,7,9,
9,11,12, 11,12, 14, 15,
14, 15, 18, 21, 23-26
18, 21,
23-26
1,2,5,7, 103 Hon, Brooks, 1,2,5,7,9,
9,11, 12, Whittemore 11,12, 14, 15,
14, 15, 18, 21, 23-26
18, 21,
23-26
3,4,13, |103 Hon, Whittemore, 3,4,13, 16,
16, 17 Brooks, Susa 17
6, 19 103 Hon, Whittemore, 6, 19

Brooks, Ray

Overall 1-7,9, 11-19,
Outcome 21, 23-26
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IV. ORDER

In consideration of the foregoing, it is hereby:

ORDERED that Petitioner has not shown by a preponderance of the
evidence that claims 1-7, 9, 11-19, 21, and 23-26 of the 123 patent are
unpatentable; and

FURTHER ORDERED that, because this i1s a Final Written Decision,
parties to the proceeding seeking judicial review of the Decision must

comply with the notice and service requirements of 37 C.F.R. § 90.2.
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TOBACCO-CONTAINING SMOKING
ARTICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. application Ser.
No. 17/673,424; filed Feb. 16, 2022, which 1s a continuation

of U.S. application Ser. No. 16/271,443; filed Feb. 8, 2019,
which 1s a continuation of U.S. application Ser. No. 15/879,
268; filed Jan. 24, 2018, 1ssued on Mar. 19, 2019, as U.S.
Pat. No. 10,231,488, which 1s a continuation of U.S. appli-
cation Ser. No. 15/286,087; filed Oct. 5, 2016, 1ssued on Feb.
27,2018, as U.S. Pat. No. 9,901,123, which 1s a continuation
of U.S. application Ser. No. 14/527,287; filed Oct. 29, 2014,
1ssued on Oct. 31, 2017, as U.S. Pat. No. 9,801,416, which
1s a continuation of U.S. application Ser. No. 13/297,983,
filed Nov. 16, 2011, 1ssued on Dec. 2, 2014, as U.S. Pat. No.
8,899,238, which 1s a continuation of U.S. application Ser.
No. 12/763,890, filed Apr. 20, 2010 and 1ssued on Dec. 20,
2011 as U.S. Pat. No. 8,079,371, which 1s a continuation of
U.S. application Ser. No. 11/550,634, filed on Oct. 18, 2006
and 1ssued on Jun. 1, 2010 as U.S. Pat. No. 7,726,320, which
are each incorporated by reference herein in their entirety.

FIELD OF THE INVENTION

The present mnvention relates to tobacco products, such as
tobacco-containing smoking articles.

BACKGROUND OF THE INVENTION

Popular smoking articles, such as cigarettes, have a sub-
stantially cylindrical rod shaped structure and include a
charge, roll, or column of smokable matenal, such as
shredded tobacco (e.g., in cut filler form), surrounded by a
paper wrapper, thereby forming a so-called “smokable rod”
or “tobacco rod.” Normally, a cigarette has a cylindrical
filter element aligned 1n an end-to-end relationship with the
tobacco rod. Preferably, a filter element comprises plasti-
cized cellulose acetate tow circumscribed by a paper mate-
rial known as “plug wrap.” Certain filter elements can
incorporate polyhydric alcohols. See, for example, UK Pat.
Spec. 755,475, Certain cigarettes incorporate a filter element
having multiple segments, and one of those segments can
comprise activated charcoal particles. See, for example, U.S.
Pat. No. 5,360,023 to Blakley et al. and U.S. Pat. No.
6,537,186 to Veluz. Preferably, the filter element 1s attached
to one end of the tobacco rod using a circumscribing
wrapping material known as “tipping paper.” It also has
become desirable to perforate the tipping material and plug
wrap, 1n order to provide dilution of drawn mainstream
smoke with ambient air. Descriptions of cigarettes and the
various components thereol are set forth in 7obacco Pro-
duction, Chemistry and Technology, Davis et al. (Eds.)
(1999). Traditionally, a cigarette of the most popular type 1s
employed by a smoker by lighting one end thereof and
burning the tobacco rod. The smoker then recerves main-
stream smoke produced by the burning tobacco into his/her
mouth by drawing on the opposite end (e.g., the filter end)
of the cigarette.

Through the years, various methods for altering the com-
position of mainstream tobacco smoke have been proposed.
In PCT Appl. Pub. No. WO 02/37990 to Bereman, it has
been suggested that metallic particles and/or carbonaceous
particles can be incorporated into the smokable material of
a cigarette 1 an attempt to reduce the amounts of certain
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2

compounds 1n the smoke produced by that cigarette. In US
Patent Appl. Pub. No. 2005/0066986 to Nestor et al., 1t has
been suggested that a smokable rod possessing tobacco
wrapped 1n paper can incorporate tobacco filler combined
with an aerosol-forming material, such as glycerin. U.S. Pat.
No. 6,874,508 to Shafer et al. proposes a cigarette having a
paper wrapped tobacco rod having a tip portion that 1s
treated with an additive, such as potassium bicarbonate,
sodium chloride or potasstum phosphate.

Various tobacco substitute materials have been proposed.,
and substantial listings of various types of those materials
can be found 1n U.S. Pat. No. 4,079,742 to Rainer et al. and
U.S. Pat. No. 4,771,795 to White et al. Certain cigarette-type
products that employ non-tobacco matenals (e.g., dried
vegetable leaves, such as lettuce leaves) as filler that 1s
burned to produce smoke that resembles tobacco smoke
have been marketed under the trade names “Cubebs,” “Iri1-
umph,” “Jazz,” and “Bravo.” See, for example, the types of
materials described 1 U.S. Pat. No. 4,700,727 to Torigian.
Furthermore, tobacco substitute materials having the trade
names “Cytrel” and “NSM” were mtroduced in Europe
during the 1970s. Representative types of proposed syn-
thetic tobacco substitute materials, smokable materials
incorporating tobacco and other components, and cigarettes

incorporating those materials, are described 1n British Pat.
No. 1,431,045; and U.S. Pat. No. 3,738,374 to Bennett; U.S.

Pat. No. 3,844,294 to Webster; U.S. Pat. No. 3,878,850 to
(g1ibson et al.; U.S. Pat. No. 3,931,824 to Miano et al.; U.S.
Pat. No. 3,943,941 to Bovyd et al.; U.S. Pat. No. 4,044,777
to Boyd et al.; U.S. Pat. No. 4,233,993 to Miano et al.; U.S.
Pat. No. 4,286,604 to Ehretsmann et al.; U.S. Pat. No.
4,326,544 to Hardwick et al.; U.S. Pat. No. 4,920,990 to
Lawrence et al.; U.S. Pat. No. 5,046,514 to Bolt; U.S. Pat.
No. 5,074,321 to Gentry et al.; U.S. Pat. No. 5,092,353 to
Montoya et al.; 35,778,899 to Saito et al.; U.S. Pat. No.
6,397,852 to McAdam:; and U.S. Pat. No. 6,408,856 to
McAdam. Furthermore, various types of highly processed
smokable materials incorporating tobacco and other ingre-
dients are set forth in U.S. Pat. No. 4,823,817 to Luke; U.S.
Pat. No. 4,874,000 to Tamol et al.; U.S. Pat. No. 4,977,908
to Luke: U.S. Pat. No. 5,072,744 to Luke et al.; U.S. Pat. No.
5,829,453 to White et al.; and U.S. Pat. No. 6,182,670 to
White et al.

Certain types ol coaxial or concentric-type smoking
articles have been proposed. There have been proposed
cigarette-type smoking articles including tobacco smokable
materials surrounding longitudinally extending cores of
other maternials. UK Pat. Appl. 2,070,409 proposes a smok-
ing article having a rod of smoking material having at least
one fllament extending over at least a major portion of the
length of the rod. U.S. Pat. No. 3,614,956 to Thornton
proposes a smoking article having an annular outer portion
made of tobacco smoking material and a central cylindrical
core of absorbent material. U.S. Pat. No. 4,219,031 to Rainer
et al. proposes a smoking article having a central core of
carbonized fibers circumscribed by tobacco. U.S. Pat. No.
6,823,873 to Nichols et al. proposes a cigarette including an
ignition element surrounded by tobacco, which 1s m turn
surrounded by a composite outer wrapper. One type of
cigarette-type smoking article has included a rod of tobacco
smokable material surrounded a longitudinally extending
annulus of some other maternial. For example, U.S. Pat. No.
5,105,838 to White et al. proposes a rod of smokable
material, normally circumscribed by a layer of wrapping
material, which 1s in turn circumscribed by an insulating
material (e.g., glass filaments or fibers). PC'T Appl. Pub. No.
WO 98/16125 to Snaidr et al. proposes a smoking device
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constructed from a very thin cigarette designed to fit into a
tubular ceramic cartridge. Numerous references have pro-
posed various smoking articles of a type that generate
flavored vapor, visible aerosol, or a mixture of flavored
vapor and visible aerosol. Some of those proposed types of
smoking articles include tubular sections or longitudinally
extending air passageways. See, for example, those types of

smoking articles described in U.S. Pat. No. 3,238,015 to
Ellis et al.; U.S. Pat. No. 3,356,094 to Ellis et al.; U.S. Pat.
No. 3,516,417 to Moses; U.S. Pat. No. 4,347,855 to Lan-
zellotti et al.; U.S. Pat. No. 4,340,072 to Bolt et al.; U.S. Pat.
No. 4,391,285 to Burnett et al.; U.S. Pat. No. 4,917,121 to
Riehl et al.; U.S. Pat. No. 4,924,886 to Litzinger; and U.S.
Pat. No. 35,060,676 to Hearn et al. Many of those types of
smoking articles have employed a combustible fuel source
that 1s burned to provide an aerosol and/or to heat an
aerosol-forming material. See, for example, the background
art cited 1n U.S. Pat. No. 4,714,082 to Banerjee et al. and
U.S. Pat. No. 4,771,795 to White et al.; which are incorpo-
rated herein by reference. See, also, for example, those types
of smoking articles described in U.S. Pat. No. 4,756,318 to
Clearman et al.; U.S. Pat. No. 4,714,082 to Banerjee et al.;
U.S. Pat. No. 4,771,795 to White et al.; U.S. Pat. No.
4,793,365 to Sensabaugh et al.; U.S. Pat. No. 4,917,128 to
Clearman et al.; U.S. Pat. No. 4,961,438 to Korte; U.S. Pat.
No. 4,966,171 to Serrano et al.; U.S. Pat. No. 4,969,476 to
Bale et al.; U.S. Pat. No. 4,991,606 to Serrano et al.; U.S.
Pat. No. 5,020,548 to Farrier et al.; U.S. Pat. No. 5,033,483
to Clearman et al.; U.S. Pat. No. 5,040,551 to Schlatter et al.;
U.S. Pat. No. 5,050,621 to Creighton et al.; U.S. Pat. No.
5,065,776 to Lawson; U.S. Pat. No. 5,076,296 to Nystrom et
al.; U.S. Pat. No. 5,076,297 to Farrier et al.; U.S. Pat. No.
5,099,861 to Clearman et al.; U.S. Pat. No. 5,105,835 to
Drewett et al.; U.S. Pat. No. 5,105,837 to Barnes et al.; U.S.
Pat. No. 5,115,820 to Hauser et al.; U.S. Pat. No. 5,148,821
to Bestet al.; U.S. Pat. No. 5,159,940 to Hayward et al.; U.S.
Pat. No. 5,178,167 to Riggs et al.; U.S. Pat. No. 5,183,062
to Clearman et al.; U.S. Pat. No. 5,211,684 to Shannon et al.;
U.S. Pat. No. 5,240,014 to Deevi et al.; U.S. Pat. No.
5,240,016 to Nichols et al.; U.S. Pat. No. 5,345,955 to
Clearman et al.; U.S. Pat. No. 5,551,451 to Riggs etal.; U.S.
Pat. No. 5,595,577 to Bensalem et al.; U.S. Pat. No. 5,819,
751 to Barnes et al.; U.S. Pat. No. 6,089,857 to Matsuura et
al.; U.S. Pat. No. 6,095,152 to Beven et al; 6,578,584 Beven;
and U.S. Pat. No. 6,730,832 to Dominguez; which are
incorporated herein by reference. Furthermore, certain types
of cigarettes that employ carbonaceous fuel elements have
been commercially marketed under the brand names “Pre-
mier’ and “Eclipse” by R. J. Reynolds Tobacco Company.
See, for example, those types of cigarettes described 1n
Chemical and Biological Studies on New Cigarette Proto-
tvpes that Heat Instead of Burn lobacco, R. ]. Reynolds
Tobacco Company Monograph (1988) and Inhalation 1oxi-
cology, 12:5, p. 1-58 (2000).

Certain proposed cigarette-shaped tobacco products pur-
portedly employ tobacco 1n a form that 1s not intended to be

burned. See, for example, U.S. Pat. No. 4,836,225 to Sudoh;
U.S. Pat. No. 4,972,855 to Kuriyama et al.; and U.S. Pat. No.
5,293,883 to Edwards; which are incorporated herein by
reference. Yet other types of smoking articles, such as those
types of smoking articles that generate flavored vapors by

subjecting tobacco or processed tobaccos to heat produced
from chemical or electrical heat sources, are described in

U.S. Pat. No. 4,848,374 to Chard et al.; U.S. Pat. No.
4,947,874 to Brooks et al.; U.S. Pat. No. 5,060,671 to
Counts et al.; U.S. Pat. No. 5,146,934 to Deevi1 et al.; U.S.
Pat. No. 5,224,498 to Deevi; U.S. Pat. No. 5,285,798 to
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Banerjee et al.; U.S. Pat. No. 5,357,984 to Farrier et al.; U.S.
Pat. No. 5,593,792 to Farrier et al.; U.S. Pat. No. 5,369,723

to Counts; U.S. Pat. No. 5,692,525 to Counts et al.; U.S. Pat.
No. 5,865,185 to Collins et al.; U.S. Pat. No. 5,878,752 to
Adams et al.; U.S. Pat. No. 5,880,439 to Deevi et al.; U.S.
Pat. No. 5,915,387 to Baggett et al.; U.S. Pat. No. 5,934,289
to Watkins et al.; U.S. Pat. No. 6,033,623 to Deevi et al.;
U.S. Pat. No. 6,053,176 to Adams et al.; U.S. Pat. No.
6,164,287 to White; U.S. Pat. No. 6,289,898 to Fournier et
al.; U.S. Pat. No. 6,615,840 to Fournier et al.; and U.S.
Patent Appl. Pub. Nos. 2003/0131859 to L1 et al.; 2005/
0016549 to Banerjee et al.; and 2006/0185687 to Hearn et
al.; each of which 1s incorporated herein by reference. One
type ol smoking article that has employed electrical energy
to produce heat has been commercially marketed by Philip
Morris Inc. under the brand name “Accord.”

Certain attempts have been made to deliver vapors, sprays
or aerosols, such as those possessing or incorporating tlavors
and/or nicotine. See, for example, the types of devices set
forth 1n U.S. Pat. No. 4,190,046 to Virag; U.S. Pat. No.
4,284,089 to Ray; U.S. Pat. No. 4,635,651 to Jacobs; U.S.
Pat. No. 4,735,217 to Gerth et al.; U.S. Pat. No. 4,800,903
to Ray et al.; U.S. Pat. No. 5,388,574 to Ingebrethsen et al.;
U.S. Pat. No. 5,799,663 to Gross et al.; U.S. Pat. No.
6,532,965 to Abhulimen et al.; and U.S. Pat. No. 6,598,607
to Adiga et al; and EP 1,618,803 to Hon; which are incor-
porated herein by reference. See also, U.S. Pat. No. 7,117,
867 to Cox et al. and the devices set forth on the website,
www.e-cig.com, which are incorporated herein by reference.

Smoking articles that employ tobacco substitute materials
and smoking articles that employ sources of heat other than
burning tobacco cut filler to produce tobacco-flavored
vapors or tobacco-flavored wvisible aerosols have not
received widespread commercial success. Thus, 1t would be
highly desirable to provide a smoking article that provides a
smoker with an ability to enjoy using tobacco without the
necessity of burning any significant amount of tobacco. In
particular, it would be highly desirable to provide a tobacco-
containing smoking article, such as an article having the
general appearance of a cigarette, cigar, or pipe, that pos-
sesses the ability to provide to a smoker many of the benefits
and advantages of conventional tobacco smoking without
necessarily delivering considerable quantities of incomplete
combustion and pyrolysis products.

SUMMARY OF THE INVENTION

The present invention relates to smoking articles for
providing tobacco enjoyment, as well as manners and meth-
ods for providing tobacco enjoyment using such smoking
articles. That 1s, the present invention relates to articles that
produce aerosols incorporating components dertved from, or
provided by, tobacco. Preferred articles produce aerosols
that are not necessarily produced as a result of burning of
tobacco, but rather, produce an aerosol incorporating com-
ponents derived from, or provided by, tobacco as a result of
the application of heat upon tobacco or materials that are in
contact with tobacco. Preferred articles produce visible
aerosols that are “smoke-like” 1n nature, and exhibit many of
the sensory characteristics associated with those types of
smoking articles that burn tobacco. As a result, the present
invention relates to tobacco smoking articles that produce
aerosols without experiencing any necessary burning of
tobacco or other component materials during periods in
which the articles are used. Thus, the present invention
relates to smoking articles, and in particular, to smoking
articles that incorporates tobacco in some form. Of particular
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interest 1s generally rod-shaped smoking articles (e.g., a
cigarette, a cigarillo, or a cigar), or smoking articles having
shapes comparable to other traditional types of smoking
products (e.g., pipes).

A preferred smoking article of the present invention,
when smoked, 1s capable of providing mainstream aerosol
that may be characterized as being flavoriul and satisfying.
Highly preferred cigarettes provide certain of the flavors,
sensations and satisfaction of popular cigarettes that burn
tobacco cut filler, because those preferred cigarettes generate
mainstream aerosol, at least in part, by the action of heat
upon some form of tobacco.

In one embodiment, the present invention relates to a
cigarette that 1s smoked by coupling that cigarette to an
clectrically powered aerosol generating device that acts as a
holder for that cigarette. The cigarette possesses at least one
form of tobacco, and that tobacco 1s wrapped in a paper
wrapper. I desired, various forms of tobacco, or various
forms of tobacco containing compositions, can be positioned
at specific locations within the cigarette. The cigarette also
incorporates aerosol-forming material, and that aerosol-
forming material can be an ingredient that 1s employed 1n
addition to the tobacco. The cigarette may also possess a
mouth-end piece that i1s used by the smoker to inhale
components of tobacco, components derived from tobacco,
and other components, preferably in the form of a visible
aerosol, generated at least 1n part by the action of heat upon
components of that cigarette. A representative device pos-
sesses a source of electrical power (e.g., a battery), a
controller mechanism including a sensor that 1s capable of
selectively powering certain components of the device (e.g.,
clectrical resistance heating elements) at least during periods
of draw, and at least one heating device (e.g., an electrical
resistance heating unit) for forming a thermally generated
aerosol that incorporates components of tobacco. During
use, the cigarette 1s positioned within the outer housing of
the smoking article, and after use, the used cigarette 1s
removed from the smoking article. When desired, another
cigarette 1s positioned within the device for further use.

In another embodiment, the present invention relates to a
smoking article that 1s smoked by incorporating that tobacco
within an electrically-powered, aerosol-generating device.
At least one form of tobacco can be positioned at one or
more specific locations within the cigarette. Aerosol-form-
ing material 1s employed 1n addition to the tobacco. A
mouth-end piece 1s used by the smoker to inhale components
of tobacco that are generated by the action of heat upon
components of that smoking article. A representative smok-
ing article possesses a source of electrical power (e.g., a
battery), a controller mechanism including a sensor that 1s
capable of selectively powering certain components of the
device (e.g., electrical resistance heating elements) at least
during periods of draw, and at least one heating device (e.g.,
an electrical resistance heating unit) for forming a thermally
generated aerosol that imncorporates components of tobacco.
During use, a cartridge containing some form of tobacco 1s
positioned within the smoking article, and after use, the used
cartridge 1s removed from the outer housing of the device.

When desired, another cartridge 1s positioned within the
device for further use.

In one preferred embodiment, a tobacco-containing, elec-
trically-powered smoking article 1s provided, the smoking,
article comprising:

(a) an outer housing having a mouth-end and an end distal

to the mouth-end, wherein the mouth-end comprises an
opening adapted for egress of an aerosol generated
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within the smoking article and the distal end comprises
an opening adapted for intake of air into the smoking
article;

(b) an electrical power source within the outer housing
and operatively positioned downstream of the opening,
in the distal end of the outer housing such that air
entering the smoking article passes the electrical power
SOUICE;

(c) a first electrical resistance heating element within the
outer housing, powered by said electrical power source,
and operatively positioned for heating air drawn
through the opening 1n the distal end of the outer
housing;

(d) a tobacco material positioned within the outer hous-
Ing;

(¢) an aerosol-forming material positioned within the
outer housing 1n fluid communication with said tobacco
material such that air can be drawn through both the
tobacco material and the aerosol-forming matenal;

(1) a second electrical resistance heating element within
the outer housing, powered by said electrical power
source, and operatively positioned for heating the aero-
sol-forming material and tobacco material; and

(g) a pull-actuated controller adapted for regulating cur-
rent flow through at least one of said first and second
clectrical resistance heating elements during draw, the
controller comprising a sensor adapted for sensing
draw by the user on the smoking article.

The aerosol-forming material and tobacco can be posi-
tioned within a cartridge within the outer housing, the
cartridge having an opening facing the second electrical
resistance heating element such that aerosol generated
within the cartridge initially flows 1n the direction of the
second electrical resistance heating element. The cartridge
containing the tobacco material and the aerosol-forming
material can be positioned between the second resistance
heating element and the mouth-end of the outer housing, and
the aerosol generated 1n the cartridge would mitially flow 1n
the direction of the second electrical resistance heating
clement and then flow towards the mouth-end of the outer
housing.

In one further embodiment, the tobacco material 1s 1n the
form of a tobacco rod circumscribed by a wrapping material
and positioned between the second resistance heating ele-
ment and the mouth-end of the outer housing. A cartridge
comprising an aerosol-generating material circumscribed by
a wrapping material can be positioned between the tobacco
rod and the second resistance heating element. Preferably, a
filter element 1s attached to the end of the tobacco rod closest
to the mouth-end of the outer housing.

The smoking article can further include, in certain
embodiments, a third resistance heating element within the
outer housing, powered by the electrical power source, and
operatively positioned to heat the tobacco rod. The third
heating element can be, for example, a tubular heating

clement circumscribing all or a portion of the tobacco rod.
When a third heating element 1s present, current through this
heating element can also be selectively controlled and
regulated by the puil-actuated controller.

In yet another preferred embodiment, a tobacco-contain-
ing, electrically-powered smoking article 1s provided which
COmprises:

(a) an outer housing having a mouth-end and an end distal

to the mouth-end, wherein the mouth-end comprises an
opening adapted for egress of an aerosol generated
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within the smoking article and the distal end comprises
an opening adapted for intake of air into the smoking
article;

(b) an electrical power source within the outer housing
and operatively positioned downstream of the opening
in the distal end of the outer housing such that air
entering the smoking article passes the electrical power
SOUrce;

(c) a first electrical resistance heating element within the
outer housing, powered by said electrical power source,
and operatively positioned for heating air drawn
through the opening in the distal end of the outer
housing;

(d) a cigarette rod (which 1s preferably removable so that
the rod can be replaced within the smoking article)
within the outer housing and comprising a tobacco rod
circumscribed by a wrapping paper and an adjacent
filter element, the cigarette rod being positioned down-
stream of the second resistance heating element;

(¢) an aerosol-forming material positioned within the
outer housing 1n fluid communication with said ciga-
rette rod such that air can be drawn through both the
cigarette rod and the aerosol-forming material;

(1) a second electrical resistance heating element within
the outer housing, powered by said electrical power
source, and operatively positioned for heating the aero-
sol-forming material and the tobacco rod; and

(g) a pull-actuated controller adapted for regulating cur-
rent flow through at least one of said first and second
clectrical resistance heating elements during draw, the
controller comprising a sensor adapted for sensing
draw by the user on the smoking article.

The aerosol-generating material may be in 1mtimate con-
tact with the tobacco in the tobacco rod, or the smoking
article may further include a cartridge comprising the aero-
sol-generating material circumscribed by a wrapping mate-
rial, the cartridge positioned between the tobacco rod and the
second resistance heating element. In this embodiment also,
the device may further include a third resistance heating
clement within the outer housing, powered by said electrical
power source, and operatively positioned to heat the tobacco
rod.

In a still further embodiment, the invention provides a
tobacco-containing, electrically-powered smoking article
comprising;

(a) an outer housing having a mouth-end and an end distal
to the mouth-end, wherein the mouth-end comprises an
opening adapted for egress ol an aerosol generated
within the smoking article and the distal end comprises
an opening adapted for intake of air into the smoking
article;

(b) a mouthpiece through which air can be drawn from the
mouth-end of the outer housing, the mouthpiece being
removably attached to the outer housing;

(c) an electrical power source within the outer housing
and operatively positioned downstream of the opening
in the distal end of the outer housing such that air
entering the smoking article passes the electrical power
source;

(d) a first electrical resistance heating element within the
outer housing, powered by said electrical power source,
and operatively positioned for heating air drawn
through the opening in the distal end of the outer
housing;

(¢) a removable carrier device within the outer housing
comprising a tobacco material and an aerosol-forming
material in fluid communication with the tobacco mate-
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rial such that air can be drawn through both the tobacco
material and the aerosol-forming matenal;

(1) a second electrical resistance heating element within
the outer housing, powered by said electrical power
source, and operatively positioned for heating the aero-
sol-forming material and the tobacco material; and

(g) a pull-actuated controller adapted for regulating cur-
rent flow through at least one of said first and second
clectrical resistance heating elements during draw, the
controller comprising a sensor adapted for sensing
draw by the user on the smoking article.

An exemplary removable carrier device 1s a cigarette rod
as described above, the cigarette comprising a tobacco rod
circumscribed by a wrapping paper and an adjacent filter
clement, the cigarette rod being positioned between the
second resistance heating element and the removable mouth-
piece. Another example of a removable carrier device 1s a
removable cartridge enclosing the aerosol-forming material
and tobacco material as described above, the cartridge
having an opening facing the second electrical resistance
heating element such that aerosol generated within the
cartridge mmtially flows in the direction of the second
clectrical resistance heating element. The removable carrier
device can be heated by a third resistance heating element
within the outer housing, the third heating element being
powered by the electrical power source.

In any of the above embodiments, at least a portion of the
tobacco 1n the tobacco rod can be 1n the form of tobacco cut
filler, and the cut filler can be in intimate contact with the
aerosol-forming material. In certain embodiments, at least a
portion of the tobacco 1n the tobacco rod 1s 1n the form of an
extract. In any embodiment, at least a portion of the tobacco
in the tobacco rod and the aerosol-forming material can be
in the form of an mtimate mixture, or the two components
can be separately-located within the smoking article, such as
in separate, adjacent regions in the cigarette rod or 1n a
cartridge. Exemplary aecrosol-forming matenals include
glycerin, propylene glycol, and mixtures thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to assist the understanding of embodiments of the
invention, reference will now be made to the appended
drawings, which are not necessarily drawn to scale. The
drawings are exemplary only, and should not be construed as
limiting the invention.

FIG. 1 through FIG. 3 depict longitudinal cross-sectional
views ol various embodiments of an electrically powered,
tobacco-containing smoking article; and

FIG. 4 and FIG. 5 each are representative schematic
diagrams of electronic circuits for smoking articles.

(Ll

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

The present inventions now will be described more fully
heremnafter with reference to the accompanying drawings.
The mvention may be embodied in many different forms and
should not be construed as limited to the embodiments set
forth herein; rather, these embodiments are provided so that
this disclosure will satisty applicable legal requirements.
Like numbers refer to like elements throughout. As used 1n
this specification and the claims, the singular forms “a,”
“an,” and “the” include plural referents unless the context
clearly dictates otherwise.

A smoking article of the present invention icorporates

tobacco. The type of tobacco can vary. One type of tobacco
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can be employed, or combinations or blends of various types
of tobacco can be employed. Furthermore, different types of
tobaccos, or diflerent blends of tobaccos, can be employed
at different locations within the smoking article.

The tobacco that 1s employed can include, or can be
derived from, tobaccos such as flue-cured tobacco, burley
tobacco, Oriental tobacco, Maryland tobacco, dark tobacco,
dark-fired tobacco and Rustica tobacco, as well as other rare
or specialty tobaccos, or blends thereof. See, also, for
example, the types of tobaccos set forth in U.S. Pat. No.
6,730,832 to Dominguez et al.; and U.S. Pat. No. 7,025,066
to Lawson et al.; and U.S. Pat. Appl. Ser. No. 60/818,198,
filed Jun. 30, 2006, to Stebbins et al.; each of which 1s
incorporated herein by reference. Descriptions ol various
types ol tobaccos, growing practices, harvesting practices
and curing practices are set for in Tobacco Production,
Chemistry and 1echnology, Davis et al. (Eds.) (1999). Most
preferably, the tobacco that 1s employed has been appropri-
ately cured and aged. Especially preferred techniques and

conditions for curing flue-cured tobacco are set forth in
Nestor et al., Beitrage Tabakiorsch. Int., 20 (2003) 467-4775

and U.S. Pat. No. 6,895,974 to Peele, which are incorporated
herein by reference. Representative techniques and condi-
tions for air curing tobacco are set forth in Roton et al.,
Beitrage Tabakforsch. Int., 21 (2005) 305-320 and Staaf et
al., Beitrage Tabakiorsch. Int., 21 (2005) 321-330, which are
incorporated herein by reference.

The tobacco that 1s incorporated within the smoking
article can be employed 1n various forms; and combinations
of various forms of tobacco can be employed, or different
forms of tobacco can be employed at different locations
within the smoking article. For example, the tobacco can be
employed 1n the form of cut or shredded pieces of lamina or
stem; 1n a processed form (e.g., reconstituted tobacco sheet,
such as pieces of reconstituted tobacco sheet shredded into
a cut filer form; films incorporating tobacco components;
extruded tobacco parts or pieces; expanded tobacco lamina,
such as cut filler that has been volume expanded; pieces of
processed tobacco stems comparable to cut filler 1n size and
general appearance; granulated tobacco; foamed tobacco
materials; compressed or pelletized tobacco; or the like); as
pieces ol finely divided tobacco (e.g., tobacco dust, tobacco
powder, agglomerated tobacco powders, or the like); or in

the form of a tobacco extract. See, for example, U.S. patent
application Ser. No. 11/194,215 filed Aug. 1, 2005, to

Cantrell et al. and Ser. No. 11/377,630 filed Mar. 16, 2006
to Crooks et al.; which are incorporated herein by reference.

The smoking article can employ tobacco 1n the form of
lamina and/or stem. As such, the tobacco can be used in
forms, and 1n manners, that are virtually 1dentical in many
regards to those traditionally used for the manufacture of
tobacco products, such as cigarettes. Traditionally, cut or
shredded pieces of tobacco lamina and stem have been
employed as so-called “cut filler” for cigarette manufacture.
Pieces of water extracted stems also can be employed. As
such, the tobacco 1n such a form introduces mass and bulk
within the smoking article. Manners and methods for curing,
de-stemming, aging, moistening, cutting, reordering and
handling tobacco that 1s employed as cut filler will be
apparent to those skilled in the art of tobacco product
manufacture.

Processed tobaccos that can be incorporated within the
smoking article can vary. Exemplary manners and methods
for providing reconstituted tobacco sheet, including casting

and paper-making techniques, are set forth in U.S. Pat. No.
4,674,519 to Keritsis et al.; U.S. Pat. No. 4,941,484 to Clapp

et al.; U.S. Pat. No. 4,987,906 to Young et al.; U.S. Pat. No.
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4,972,854 to Kiernan et al.; U.S. Pat. No. 5,099,864 to
Young et al.; U.S. Pat. No. 5,143,097 to Sohn et al.; U.S. Pat.
No. 5,159,942 to Brinkley et al.; U.S. Pat. No. 5,322,076 to
Brinkley et al.; U.S. Pat. No. 5,339,838 to Young et al.; U.S.
Pat. No. 3,377,698 to Litzinger et al.; U.S. Pat. No. 5,501,
23’7 to Young; and U.S. Pat. No. 6,216,707 to Kumar; each
of which 1s icorporated herein by reference. Exemplary
manners and methods for providing extruded forms of
processed tobaccos are set forth 1n U.S. Pat. No. 4,821,749
to Toft et al.; 4,880,018 to Graves, Jr. et al.; 5,072,744 to
Luke etal.; U.S. Pat. No. 4,874,000 to Tamol et al.; U.S. Pat.
No. 5,551,450 to Hemsley; U.S. Pat. No. 5,649,552 to Cho
et al.; U.S. Pat. No. 5,829,453 to White; U.S. Pat. No.
6,125,855 to Nevett et al.; and U.S. Pat. No. 6,182,670 to
White; each of which 1s incorporated herein by reference.
Extruded tobacco maternals can have the forms of cylinders,
strands, discs, or the like. Exemplary expanded tobaccos

(e.g., pulled tobaccos) can be provided using the types of
techniques set forth in U.S. Pat. No. Re 32,013 to de la

Burde et al.; U.S. Pat. No. 3,771,533 to Armstrong et al.;
U.S. Pat. No. 4,577,646 to Ziehn; U.S. Pat. No. 4,962,773 to
White; U.S. Pat. No. 5,095,922 to Johnson et al.; U.S. Pat.
No. 5,143,096 to Steinberg; U.S. Pat. No. 35,172,707 to
Zambell1; U.S. Pat. No. 5,249,588 to Brown et al.; U.S. Pat.
No. 5,687,748 to Conrad; and U.S. Pat. No. 5,908,032 to
Poindexter; and US Pat. Pub. 2004/0182404 to Poindexter et
al.; each of which 1s incorporated herein by reference. One
particularly preferred type of expanded tobacco 1s dry ice
expanded tobacco (DIET). Exemplary forms of processed
tobacco stems 1nclude cut-rolled stems, cut-rolled-expanded
stems, cut-pufled stems and shredded-steam expanded
stems. Exemplary manners and methods for providing pro-
cessed tobacco stems are set forth in U.S. Pat. No. 4,195,646
to Kite; U.S. Pat. No. 5,873,372 to Honeycutt et al.; each of
which 1s incorporated herein by reference. Manners and
methods for employing tobacco dust are set forth 1n U.S. Pat.
No. 4,341,228 to Keritsis et al.; U.S. Pat. No. 4,611,608 to
Vos et al.; U.S. Pat. No. 4,706,692 to Gellatly; and U.S. Pat.
No. 5,724,998 to Gellatly et al.; each of which is 1ncorpo-
rated herein by reference. Yet other types ol processed
tobaccos are of the type set forth in US Pat. Pub. No.
2006/0162°733 to McGrath et al.

The tobacco can be used 1n a blended form. Typically, the
blends of various types and forms of tobaccos are provided
in a blended cut filler form. For example, certain popular
tobacco blends for cigarette manufacture, commonly
referred to as “American blends,” comprise mixtures of cut
or shredded pieces of flue-cured tobacco, burley tobacco and
Oriental tobacco; and such blends, 1n many cases, also
contain pieces of processed tobaccos, such as processed
tobacco stems, volume expanded tobaccos and/or reconsti-
tuted tobaccos. The precise amount of each type or form of
tobacco within a tobacco blend used for the manufacture of
a particular smoking article can vary, and 1s a manner of
design choice, depending upon factors such as the sensory
characteristics (e.g., flavor and aroma) that are desired. See,
for example, the types of tobacco blends described 1n
lobacco FEncyclopedia, Voges (Ed.) p. 44-45 (1984),
Browne, The Design of Cigarettes, 3rd Ed., p. 43 (1990) and
lobacco Production, Chemistry and lechnology, Davis et al.
(Eds.) p. 346 (1999). See, also, the representative types of
tobacco blends set forth in U.S. Pat. No. 4,836,224 to
Lawson et al.; U.S. Pat. No. 4,924,888 to Perfetti et al.; U.S.
Pat. No. 5,056,537 to Brown et al.; and U.S. Pat. No.
5,220,930 to Gentry; U.S. Patent Appl. Pub. Nos. 2004/
0255965 to Pertetti et al.; and 2005/0066986 to Nestor et al.;
PCT Appl. Pub. No. WO 02/37990 to Bereman; and Bom-
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bick et al., Fund. Appl. Toxicol., 39, p. 11-17 (1997); each of
which 1s incorporated herein by reference.

Certain processed tobaccos can incorporate ingredients
other than tobacco. However, it 1s preferred that processed
tobaccos be composed predominantly of tobacco of some
form, based on the dry weights of those processed tobaccos.
That 1s, the majority of the dry weight of those processed
tobaccos, and the majority of the weight of a mixture
incorporating those processed tobaccos (including a blend of
materials, or materials having additives applied thereto or
otherwise incorporated therein), are provided by tobacco of
some form. For example, those materials can be processed
tobaccos that incorporate minor amounts of non-tobacco
filler materials (e.g., calcium carbonate particles, spongy or
absorbent maternals, carbonaceous materials including car-
bon particles and graphite fibers, grains or wood pulp)
and/or binding agents (e.g., guar gum, sodium alginate or
ammonium alginate); and/or a blend of those materials can
incorporate tobacco substitutes or extenders. Exemplary
types of tobacco substitutes or extenders are set forth in U.S.
patent application Ser. No. 11/489,334, filed Jul. 19, 2006, to
Fagg et al., which 1s incorporated herein by reference. The
foregoing materials, and blends incorporating those materi-
als, frequently include greater than about 70 percent
tobacco, often are greater than about 80 percent tobacco, and
generally are greater than about 90 percent tobacco, on a dry
weight basis, based on the combined weights of the tobacco,
non-tobacco filler material, and non-tobacco substitute or
extender. However, those processed tobaccos also can be
made of wvirtually all tobacco, and not incorporate any
non-tobacco fillers, substitutes or extenders.

The tobacco can be treated with tobacco additives of the
type that are traditionally used for the manufacture of
tobacco products. Those additives can include the types of
materials used to enhance the flavor and aroma of tobaccos
used for the production of cigars, cigarettes, pipes, and the
like. For example, those additives can include various ciga-
rette casing and/or top dressing components. See, for
example, U.S. Pat. No. 3,419,015 to Wochnowski; U.S. Pat.
No. 4,054,145 to Berndt et al.; U.S. Pat. No. 4,887,619 to
Burcham, Jr. et al.; 5,022,416 to Watson; U.S. Pat. No.
5,103,842 to Strang et al.; and U.S. Pat. No. 5,711,320 to
Martin. Preferred casing materials include water, sugars and
syrups (€.g., sucrose, glucose and high fructose corn syrup),
humectants (e.g. glycerin or propylene glycol), and flavoring
agents (e.g., cocoa and licorice). Those added components
also include top dressing materials (e.g., flavoring materials,
such as menthol). See, for example, U.S. Pat. No. 4,449,541
to Mays et al. Additives also can be added to the tobacco
using the types of equipment described in U.S. Pat. No.
4,995,405 to Lettau, or that are available as Menthol Appli-
cation System MAS from Kohl Maschinenbau GmbH. The
selection of particular casing and top dressing components 1s
dependent upon factors such as the sensory characteristics
that are desired, and the selection and use of those compo-
nents will be readily apparent to those skilled in the art of
cigarette design and manufacture. See, Gutcho, Tobacco
Flavoring Substances and Methods, Noyes Data Corp.
(1972) and Lethingwell et al., Tobacco Flavoring for Smok-
ing Products (1972). The tobacco also may be treated, for
example, with ammonia or ammonium hydroxide or other-
wise treated to incorporate ammomia (e.g., by addition of
ammomnia salts such as, for example, diammonium phos-
phate). Preferably, the amount of ammonia optionally mcor-
porated mto the smokable tobacco 1s less than about 35
percent, and generally about 1 to about 3 percent, based on
the dry weight of the tobacco.

10

15

20

25

30

35

40

45

50

55

60

65

12

Tobacco can be incorporated with the smoking article 1n
a form other than cut filler form. For example, tobacco leaf
and/or reconstituted tobacco sheet can be used as a wrapper
for a tobacco-containing component having the form of a
cigar or an mner wrapper of a double wrapped cigarette rod.
Alternatively, processed tobaccos, such as certain types of
reconstituted tobaccos, can be employed as longitudinally
extending strands. See, for example, the type of configura-
tion set forth in U.S. Pat. No. 5,025,814 to Raker, which 1s
incorporated herein by reference. In addition, certain types
of reconstituted tobacco sheets can be formed, rolled or
gathered into a desired configuration. In addition, molded,
compressed or extruded segments or pieces of tobacco-
containing materials that are formed into desired shapes
(e.g., strands, tubes, cylinders, pellets, or the like) can be
incorporated within the aerosol delivery article. See, for

example, U.S. Pat. No. 4,836,225 to Sudoh; U.S. Pat. No.
4,893,639 to White; U.S. Pat. No. 4,972,855 to Kuriyama et
al.; and U.S. Pat. No. 5,293,883 to Edwards; each of which
1s incorporated herein by reference. I desired, finely milled
tobacco or tobacco dust can be incorporated within other
types of processed tobaccos, such as extrudate formulations,
reconstituted tobacco sheets, or the like. Furthermore, finely
milled tobacco or tobacco dust can be contained on sub-
strates, such as membranes or screens. If desired, at least a
portion of the tobacco can be heat treated prior to use within
the smoking article (e.g., have the form of high temperature
dried, toasted, pre-pyrolyzed, condensed volatiles collected
alter tobacco 1s heated, condensed tobacco smoke compo-
nents, or the like).

At least a portion of the tobacco incorporated with the
smoking article can be provided in the form of a tobacco
extract. As used herein, the term “tobacco extract” means
components separated from, removed from, or derived from,
tobacco using tobacco extraction processing conditions and
techniques. Typically, tobacco extracts are obtained using
solvents, such as solvents having an aqueous nature (e.g.,
water) or organic solvents (e.g., alcohols, such as ethanol or
alkanes, such as hexane). As such, extracted tobacco com-
ponents are removed from tobacco and separated from the
unextracted tobacco components; and for extracted tobacco
components that are present within a solvent, (1) the solvent
can be removed from the extracted tobacco components, or
(1) the mixture of extracted tobacco components and solvent
can be used as such. For example, tobacco can be subjected
to extraction conditions using water as a solvent; the result-
ing aqueous extract of tobacco then i1s separated from the
water insoluble pulp; and then (1) the mixture of aqueous
extract of tobacco within water can be used as such, or (11)
substantial amounts of the water can be removed from
extracted tobacco components (e.g., using spray drying or
freeze drying techniques) i order to provide a tobacco
extract 1n powder form. Preferred tobacco extracts incorpo-
rate numerous components that are separated from, removed
from, or derived from, tobacco; and are not obtained using
tobacco extraction processes conditions that are highly
selective to a single component (e.g., preferred extracts are
not high nicotine content extracts, or extracts that can be
characterized as relatively pure nicotine compositions). As
such, exemplary preferred tobacco extracts possess less than
45 percent nicotine, often less than 35 percent nicotine, and
frequently less than 25 percent nicotine, on the basis of the
total extract weight with solvent removed (e.g., on a dry
weilght basis when the solvent 1s water). In addition, highly
preferred tobacco extracts are highly aromatic and flavortul,
and hence introduce desirable sensory characteristics to the
aerosol produced by the smoking articles incorporating
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those extracts. Exemplary types of tobacco extracts, tobacco
essences, solvents, tobacco extraction processing conditions
and techniques, and tobacco extract collection and 1solation
procedures, are set forth i Australia Pat. No. 276,250 to
Schachner; U.S. Pat. No. 2,805,669 to Meriro; U.S. Pat. No.
3,316,919 to Green et al.; U.S. Pat. No. 3,398,754 to
Tughan; U.S. Pat. No. 3,424,171 to Rooker; U.S. Pat. No.
3,476,118 to Luttich; U.S. Pat. No. 4,150,677 to Osborne;
U.S. Pat. No. 4,131,117 to Kite; U.S. Pat. No. 4,506,682 to
Muller; U.S. Pat. No. 4,986,286 to Roberts et al.; U.S. Pat.
No. 5,005,593 to Fagg, U.S. Pat. No. 5,065,775 to Fagg;
U.S. Pat. No. 5,060,669 to White et al.; U.S. Pat. No.
5,074,319 to White et al.; U.S. Pat. No. 5,099,862 to White
et al.; U.S. Pat. No. 5,121,757 to Whaite et al.; U.S. Pat. No.
5,131,415 to Munoz et al.; U.S. Pat. No. 5,230,354 to Smith
et al.; U.S. Pat. No. 5,235,992 to Sensabaugh; U.S. Pat. No.
5,243,999 to Smith; U.S. Pat. No. 5,301,694 to Raymond;
U.S. Pat. No. 5,318,050 to Gonzalez-Parra et al.; U.S. Pat.
No. 5,435,325 to Clapp et al.; and U.S. Pat. No. 5,445,169

to Brinkley et al.; each of which is incorporated herein by
reference.

Tobacco extracts typically are carried by a substrate, or
are otherwise contained within a carrier or material. The
substrate for the tobacco extract can be provided by gener-
ally solid substances, such as alumina beads, pieces of
carbonaceous materials, paper or paper-type materials (e.g.,
shredded or gathered pieces of porous paper, papers 1ncor-
porating tobacco materials such as tobacco stems or stalks,
papers incorporating pieces of absorbent carbon particles, or
the like), pieces of tobacco lamina and/or stem, pieces of
processed tobacco, synthetic fibers, or the like. Alternatively,
the tobacco extract can be mixed with generally liquid or
fluid substances, such as solvents, aerosol-forming materi-
als, flavor carrying agents, and the like. Mixtures of tobacco
extracts and generally liquid or fluid substances, 1n turn, can
be carried by generally solid substrate materials or can be
contained within suitable containers, vials, cartridges, or the
like.

Various manners and methods for incorporating tobacco
into smoking articles, and particularly smoking articles that
are designed so as to not purposefully burn virtually all of
the tobacco within those smoking articles, are set forth in

U.S. Pat. No. 4,947,874 to Brooks et al.; U.S. Patent
Application Pub. No. 2005/0016549 to Banerjee et al.; and
U.S. patent applcation Ser. No. 11/194,215 filed Aug. 1,
2003, to Cantrell et al. and Ser. No. 11/377,630 filed Mar. 16,
2006 to Crooks et al.; which are incorporated herein by
reference. In addition, tobacco has been incorporated with
cigarettes that have been marketed commercially under the
brand names “Premier” and “Eclipse” by R. J. Reynolds
Tobacco Company. See, for example, those types of ciga-
rettes described 1n Chemical and Biological Studies on New
Cigarette Prototypes that Heat Instead of Burn 1lobacco, R.
J. Reynolds Tobacco Company Monograph (1988) and
Inhalation Toxicology, 12:5, p. 1-358 (2000). Tobacco also
has been incorporated within a smoking article that has been
marketed commercially by Philip Morris Inc. under the
brand name “Accord.”

The smoking article of the present invention further
includes an aerosol-generating material, which can be 1n
intimate contact with the tobacco matenal (e.g., 1n the form
of an intimate mixture), or can be carried by a non-tobacco
substrate and segregated from the tobacco 1n the smoking
article (e.g., positioned 1n an adjacent region of the device).
The aerosol-generating material 1s positioned 1n fluid com-
munication with the tobacco material such that air can be
drawing through both the tobacco and the aerosol-generating
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matenal, thereby generating an aerosol that includes vola-
tilized portions of the aerosol-generating material and vola-
tilized components dertved from the tobacco. The aerosol-
forming material can vary, and mixtures of various aerosol-
forming matenials can be used. Representative types of
aerosol-forming materials are set forth in U.S. Pat. No.
4,793,365 to Sensabaugh, Jr. et al.; and U.S. Pat. No.
5,101,839 to Jakob et al.; PCT Appl. Pub. No. WO 98/57536
to Biggs et al.; EPO 1,618,803 to Hon; and Chemical and

Biological Studies on New Cigarette Prototypes that Heat
Instead of Burn Tobacco, R. J. Reynolds Tobacco Company
Monograph (1988); which are incorporated herein by refer-
ence.

A preferred aerosol-forming material produces a visible
acrosol upon the application of suilicient heat thereto, or
otherwise through the action of aerosol forming conditions
using components of the smoking article. A highly preferred
aerosol-forming material produces an aerosol that can be
considered to be “smoke-like.” A preferred aerosol-forming
material 1s chemically simple, relative to the chemical nature
of the smoke produced by burning tobacco. A preferred
aerosol-forming material 1s a polyol; and exemplary pre-
terred aerosol-forming materials include glycerin, propylene
glycol, and mixtures thereof. If desired, aerosol-forming
materials can be combined with other liquid matenals, such
as water. For example, aerosol-forming material formula-
tions can incorporate mixtures of glycerin and water, or
mixtures of propvlene glycol and water. Exemplary aerosol-
forming materials also include those types of materials
incorporated within devices available through Atlanta
Imports Inc., Acworth, Georgia, USA., as an electronic cigar
having the brand name E-CIG, which can be employed using
associated Smoking Cartridges Type Cla, C2a, C3a, C4a,
Clb, C2b, C3b and C4b; and as Ruyan Atomizing Electronic
Pipe and Ruyan Atomizing Electronic Cigarette from Ruyan
SBT Technology and Development Co., Ltd., Beijing,
China.

The aerosol-forming material can be maintained within
the smoking article 1n a variety of ways. For example, the
acrosol-forming material can be contained within a con-
tamner 1n liquid form, or soaked within absorbent fibrous
maternials or sponge-like materials. Exemplary absorbent
materials can be composed of synthetic polymeric materials,
such as fibers of polyethylene terephthalate. Alternatively,
the aerosol-forming material can be incorporated within, or
carried by, a material that acts as a substrate. For example,
the substrate can be, at least 1n part, a material that icor-
porates tobacco. Exemplary substrate materials, and exem-
plary formulations incorporating aerosol-forming materials,
are set forth in U.S. Pat. No. 4,793,365 to Sensabaugh et al.;
U.S. Pat. No. 4,893,639 to Whate; U.S. Pat. No. 5,099,861
to Clearman et al.; U.S. Pat. No. 5,101,839 to Jakob et al.;
U.S. Pat. No. 5,105,836 to Gentry et al.; U.S. Pat. No.
5,159,942 to Brinkley et al.; U.S. Pat. No. 5,203,355 to
Clearman et al.; U.S. Pat. No. 5,271,419 to Arzonico et al.;
U.S. Pat. No. 5,327,917 to Lekwauwa et al.; U.S. Pat. No.
5,396,911 to Casey, III et al.; U.S. Pat. No. 5,533,530 to
Young et al.; U.S. Pat. No. 5,588,446 to Clearman; U.S. Pat.
No. 5,598,868 to Jakob et al.; and U.S. Pat. No. 5,715,844
to Young et al.; and U.S. Patent Application Pub. No.
2005/0066986 to Nestor et al.; which are incorporated
herein by reference. See, also, Chemical and Biological
Studies on New C(Cigarette Prototvpes that Heat Instead of
Burn Tobacco, R. J. Reynolds Tobacco Company Mono-
graph (1988). Exemplary substrate materials have been
incorporated within the types of cigarettes commercially
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marketed under the trade names “Premier” and “Eclipse” by
R. J. Reynolds Tobacco Company.

The substrate material can incorporate tobacco of some
form, normally 1s composed predominantly of tobacco, and
can be provided by virtually all tobacco material. The form
of the substrate material can vary; but most preferably that
material 1s employed 1n an essentially traditional cigarette,
cigar or pipe filler form (e.g., as cut filler). The substrate
material can be otherwise formed into desired configura-
tions. The substrate material can be used in the form of a
gathered web or sheet, using the types of techniques gen-
erally set forth 1n U.S. Pat. No. 4,807,809 to Pryor et al. The
substrate material can be used 1nto the form of a web or sheet
that 1s shredded into a plurality of longitudinally extending,
strands, using the types of techniques generally set forth 1n
U.S. Pat. No. 5,025,814 to Raker. The substrate material can
have the form of a loosely rolled sheet, such that a spiral type
of air passageway extends longitudinally through the aero-
sol-generation segment. Representative types of tobacco
containing substrate materials can be manufactured from
mixtures of tobacco types; or from one predominant type of
tobacco (e.g., a cast sheet-type or paper-type reconstituted
tobacco composed primarily of burley tobacco, or a cast
sheet-type or paper-type reconstituted tobacco composed
primarily of Oriental tobacco).

The substrate material also can be treated with tobacco
additives of the type that are traditionally used for the
manufacture of cigarettes, such as casing and/or top dressing
components. The substrate material optionally can be
ammomniated (e.g., by treatment with anhydrous ammonia,
aqueous ammonium hydroxide, or ammonium salts such as
diammonium phosphate). Alternatively those maternials can
be absent, or virtually absent, of any type of added ammoma
(e.g., whether by treatment with anhydrous ammonia, aque-
ous ammomum hydroxide, or ammonium salts such as
diammonium phosphate). Those materials also can be
treated with other additives, such as potassium carbonate or
sodium bicarbonate. Other materials, such as catalytic
agents, nanoparticle compositions, and the like, also can be
incorporated within any of the smokable materials of the
smokable rod. See, for example, the types of components set
forth in US Pat. Publication 2004/0173229 to Crooks et al.
Preferably, the matenal 1s not treated with more that about
10 percent of any of those types of additive agents other than
acrosol-forming materials, based on the dry weight of
tobacco material within that substrate material.

The manner by which the aerosol-forming material 1s
contacted with the substrate material (e.g., the tobacco) can
vary. The aerosol-forming material can be applied to a
formed tobacco maternal, or can be mcorporated nto pro-
cessed tobaccos during manufacture of those tobaccos. The
aerosol-forming material can be dissolved or dispersed in an
aqueous liquid, or other suitable solvent or liquid carrier, and
sprayed onto that substrate material. See, for example, U.S.
Patent Appl. Pub. No. 2005/0066986 to Nestor et al. The
amount of acrosol-forming material employed relative to the
dry weight of substrate material can vary. Materials includ-
ing exceedingly high levels of aerosol-forming material can
be diflicult to process 1nto cigarette rods using conventional
types of automated cigarette manufacturing equipment.

Cast sheet types of processed tobaccos preferably can
incorporate relatively high levels aerosol-forming material.
Reconstituted tobaccos manufactured using paper-making
types of processes preferably can incorporate moderate
levels of aerosol-forming material. Tobacco lamina strip and
tobacco cut fuller can imcorporate lower amounts of aerosol-
forming material. For processed materials, such as cast sheet
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materials and paper-type reconstituted tobaccos, tobacco
pulp materials that are extracted with aqueous liquids can be
used as components thereof. The removal of some fraction
or essentially all of the water soluble components of tobacco
can assist in providing a processed material that 1s capable
of acting as an elflective substrate for higher levels of
acrosol-forming material. In addition, dusting processed
tobaccos with dry tobacco powders can assist in providing
processed materials having relatively high levels of glycerin
while not demonstrating overly tacky or sticky characteris-
tics. Alternatively, relatively high levels of aerosol-forming,
materials can be applied to, or incorporated within, tobacco
substrate materials; and those resulting materials can be
considered to be somewhat moist, wet, tacky, sticky or
gooey 1n nature.

Cast sheet processes tobaccos, and particularly cast sheet
tobaccos incorporating certain amounts of tobacco pulp that
have been extracted with water, often can comprise up to
about 65 percent, often up to about 60 percent, and fre-
quently up to about 35 percent, aerosol-forming matenal,
based on the dry weight of the tobacco and aerosol-forming
material 1n the processed material so produced. Paper-type
reconstituted tobaccos, and particularly those forms of
tobacco incorporating certain amounts of tobacco pulp mate-
rials that have been extracted with water, and not reapplying
some or all of the water soluble extract components back to
that pulp, often can comprise up to about 55 percent, often
up to about 50 percent, and frequently up to about 45
percent, acrosol-forming material, based on the dry weight
of the tobacco and aerosol-forming material in the material
so produced. A tobacco material produced by spraying
tobacco strip or cut filler with aerosol-forming material often
does not comprise more than about 20 percent, and fre-
quently does not comprise more than about 15 percent,
aerosol-forming material, based on the dry weight of the
tobacco and aerosol-forming material of the material so
produced. Materials having relatively high loading levels of
aerosol-forming material can be dried (e.g., by being sub-
jected to a flow of hot air) to a moisture content of about 4
percent to about 5 percent, by weight; the dried maternial then
can be processed to form the components of the designed
configuration; and then those components can be re-equili-
brated to a moisture content of about 12 to about 13 weight
percent. Alternatively, those materials can be used 1 a
somewhat moist or wet form.

Other types of materials incorporating relatively high
levels of aerosol-forming material can be incorporated 1n the
smoking article. Formed, encapsulated or microencapsu-
lated materials can be employed. Such types of materials
preferably include primanly of aerosol-forming material,
and those materials most preferably incorporate some
amount and form of tobacco. An example of such a type of
material 1s a film produced by casting and drying an aqueous
solution of about 65 to about 70 weight parts glycerin, and
about 25 to about 30 weight parts binder (e.g., citrus pectin,
ammonium alginate, sodium alginate or guar gum), and
about 5 weight parts flavoring agent (e.g., vanillin, coflee,
tea, cocoa and/or fruit flavor concentrates); and then surface-
coating that film with about 2 to about 10 weight parts of a
finely divided powder that 1s provided by milling tobacco
lamina.

The amount of aerosol-forming material that 1s used
within the smoking article 1s such that the cigarette exhibits
acceptable sensory and organoleptic properties, and desir-
able performance characteristics. For example, 1t 1s lhighly
preferred that suflicient aerosol-forming material, such as
glycerin and/or propylene glycol, be employed 1n order to
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provide for the generation of a visible mainstream aerosol
that 1n many regards resembles the appearance of tobacco
smoke. Typically, the amount of acrosol-generating material
incorporated into the smoking article 1s in the range of less
than about 1.5 g, often less than about 1 g, and sometimes
less than about 0.5 g. The amount of aerosol-forming
material 1s dependent upon factors such as the number of
pulls desired per tobacco-containing cartridge or cigarette
incorporated within the smoking article. The amount of
aerosol-forming material also can be dependent upon factors
such as the position or location of that matenal relative to the
heat-producing components of the smoking article, the abil-
ity of that material to wick or transfer to heating regions
within the smoking article, the desired concentration of that
material 1n the aerosol generated by the smoking article, and
the like.

It 1s desirable for the aerosol-generating composition not
to introduce significant degrees ol unacceptable ofl-taste,
filmy mouth-feel, or an overall sensory experience that is
significantly different from that of a traditional type of
cigarctte that generates mainstream smoke by burning
tobacco cut filler. The selection of the particular aerosol-
generating material and substrate material, the amounts of
those components used, and the types of tobacco material
used, can be altered 1n order to control the overall chemical
composition of the mainstream aerosol produced by the
cigarette.

Other types of tflavoring agents, or matenals that alter the
sensory or organoleptic character or nature of the main-
stream aerosol of the smoking article, can be employed.
Such flavoring agents can be provided from sources other
than tobacco, can be natural or artificial in nature, and can
be employed as concentrates or tlavor packages. Of particu-
lar interest are flavoring agents that are applied to, or
incorporated within, those regions of the smoking article
where aerosol 1s generated. Exemplary flavoring agents
include vamllin, ethyl vanillin, cream, tea, coflee, fruit (e.g.,
apple, cherry, strawberry, peach and citrus tlavors, including
lime and lemon), maple, menthol, mint, peppermint, spear-
mint, wintergreen, nutmeg, clove, lavender, cardamom, gin-
ger, honey, anise, sage, cinnamon, sandalwood, jasmine,
cascarilla, cocoa, licorice; and flavorings and flavor pack-
ages of the type and character traditionally used for the
flavoring of cigarette, cigar and pipe tobaccos. Syrups, such
as high fructose corn syrup, also can be employed. Flavoring
agents also can include acidic or basic characteristics (e.g.,
organic acids, such as levulinic acid). Preferably, such
flavoring agents constitute less than about 10 percent, and
often less than about 5 percent of the total weight of tobacco,
on a dry weight basis. The flavoring agents can be added to
the tobacco material or to the aerosol-generating material or
both.

The amount of tobacco incorporated within each smoking,
article can vary. For certain embodiments, the amount of
tobacco cut filler incorporated within each smoking article 1s
at least about 20 mg, generally at least about 50 mg, often
at least about 75 mg, and frequently at least 100 mg, on a dry
weight basis. For certain embodiments, the amount of
tobacco cut filler incorporated within each smoking article
does not exceed about 400 mg, generally does not exceed
about 350 mg, often does not exceed about 300 mg, and
frequently does not exceed about 250 mg, on a dry weight
basis. For segments or sections incorporating tobacco cut
filler or processed tobacco 1n cut filler form, the packing
density of the material within those segments or sections
typically is less than about 400 mg/cm>, and generally is less
than about 350 mg/cm”; while the packing density of the

10

15

20

25

30

35

40

45

50

55

60

65

18

material within those segments or sections can exceed about
100 mg/cm’, and often can exceed about 150 mg/cm’.
Preferably, each such segment or section 1s composed
entirely of tobacco and/or processed tobacco. Alternatively,
cach such segment or section can be composed of tobacco
and/or processed tobacco mixed or blended with a non-
tobacco substrate material. In either case, the tobacco mate-
rial, and optional non-tobacco substrate material, can act as
a substrate for aerosol-forming materials, flavoring agents,
and the like.

The moisture content of the tobacco that 1s used within the
smoking article can vary. Typically, the moisture content of
the tobacco exceeds about 12 weight percent, and often can
exceed about 15 weight percent. In certain circumstances,
moist tobacco can be employed; and that tobacco can have
a moisture content 1n excess of about 20 weight percent,
often 1 excess of about 30 weight percent, and even 1n
excess of about 40 weight percent.

Certain embodiments of the smoking article of the mnven-
tion incorporate a cigarette rod as a necessary component.
That 1s, the smoking article of the invention can incorporate
a tobacco rod wrapped 1n paper or other wrapping materal.
The wrapping material used as a wrapper for containing the
tobacco, and hence used for cigarette manufacture, can vary.
Exemplary types of wrapping materials are set forth in U.S.
Pat. No. 4,938,238 to Barnes et al. and U.S. Pat. No.
5,105,837 to Barnes et al. Wrapping materials, such as those
set forth 1n U.S. Patent Appl. Pub. No. 2005/0005947 to
Hampl, Jr. et al. and PCT Appl. Pub. No. WO 2005/039326
to Rasouli et al., can be employed as inner wrapping
materials of a so-called “double wrap™ configuration. An
exemplary type of heat conductive wrapping material 1s set
forth 1n U.S. Pat. No. 5,551,451 to Riggs et al.; and other
suitable wrapping materials are set forth in U.S. Pat. No.
5,065,776 to Lawson et al. and U.S. Pat. No. 6,367,481 to
Nichols et al.; each of which 1s incorporated herein by
reference. Exemplary wrapping materials, such as laminates
of paper and metal foil, and papers used as the outer
circumscribing wrapper of the heat generation segment,
have been incorporated within the types of cigarettes com-
mercially marketed under the trade names “Premier” and
“Eclipse” by R. I. Reynolds Tobacco Company. Other
representative wrapping materials, and processed wrapping

maternals, suitable for use for cigarette manufacture are set
forth in U.S. Pat. No. 3,220,930 to Gentry; U.S. Pat. No.

6,976,493 to Chapman et al.; and U.S. Pat. No. 7,047,982 to
Seymour et al.; and U.S. patent application Ser. No. 11/377,
630 filed Mar. 16, 2006 to Crooks et al.; each of which is
incorporated herein by reference. Paper materials can be
composed of materials, or treated with films, 1 order to
provide resilience, particularly when the paper material 1s
used to contain tobacco materials that are substrates for
relatively high amounts of liquid matenals (e.g., aerosol-
forming maternials). For example, such papers can be treated
with coatings ol nitrocellulose or ethylcellulose. Alterna-
tively, paper materials can be highly absorbent in nature, and
can act as substrates for liquid matenals (e.g., aerosol-
forming materials, liquid flavoring agents, or mixture of
acrosol-forming materials and tobacco extracts).

The tobacco can be wrapped i at least one layer of
tobacco lamina and/or reconstituted tobacco sheet. As such,
the tobacco that 1s incorporated within the smoking article 1s
configured 1n a type of form characteristic of a cigar. Outer
wrappers for cigar type tobacco segments or sections can act
as substrates for liquid materials (e.g., aerosol-forming
materials, liquid flavoring agents, tobacco extracts, or mix-
tures thereot).
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The tobacco can be wrapped in moisture permeable and
air permeable pouches, sachets, packets, or the like. For
example, finely divided tobacco pieces can be sealed 1n
mesh-type pouches. Suitable pouches are of the type tradi-
tionally used for containment of certain types ol smokeless
tobacco products. See, for example, the types of pouches and
types of contents of those pouches that are set forth in U.S.

patent application Ser. No. 11/233,399, filed Sep. 22, 2005,
to Holton et al.; Ser. No. 11/351,919, filed Feb. 10, 2006, to
Holton et al.; and Ser. No. 11/461,633, filed Aug. 1, 2006, to
Mua et al.; which are incorporated herein by reference. Such
pouches and the contents thereol can act as substrates for
significant amounts of aerosol-forming materials, flavoring
agents and tobacco extracts. For example, relatively high
levels of liquid matenals can be applied to, or incorporated
within, those substrates; and those resulting materials can be
considered to be moist, wet, tacky, sticky or gooey 1n nature.
IT desired, those substrates can be soaked 1n liquid mixtures
ol aerosol-forming material and other components that pro-
vide tobacco flavor characteristics to the aerosol produced
by the smoking article. The number of such types of pouches
that are mcorporated within a representative smoking article
can vary, and typically can range, for example, from 1 to
about 5.

The smoking article typically possesses a mouth-end
piece. Representative types of filter elements, such as those
employed for cigarettes, including segmented cigarette filter
clements, are set forth in U.S. patent application Ser. No.
11/461,941, filed Aug. 2, 2006, to Nelson et al., which 1s
incorporated herein by reference. Mouth-end pieces also can
be fashioned nto desired shapes using plastic materials such
as nylon, polypropylene, polystyrene, poly(butadiene/sty-
rene/acrylonitrile), or the like.

Representative smoking articles can possesses certain
components comparable to, and operate 1n a manner gener-
ally comparable to, that type of device set forth in EPO
1,618,803 to Hon. Representative smoking articles, and
exemplary components thereotf, also can be provided using
components of those nicotine aerosol delivery systems avail-
able through Atlanta Imports Inc., Acworth, Georgia, USA.,
as an electronic cigar having the brand name E-CIG, which
can be employed using associated Smoking Cartridges Type
Cla, C2a, C3a, C4a, Clb, C2b, C3b and C4b. Exemplary
components for representative smoking articles also have
been available components of those devices available as
Ruyan Atomizing Flectronic Pipe and Ruyan Atomizing
Electronic Cigarette from Ruyan SBT Technology and
Development Co., Ltd., Beijing, China.

Aspects and embodiments of the present invention relat-
ing to various smoking articles now are described with
reference to the 1llustrations contained 1n FIGS. 1-3. Refer-
ring to FIG. 1, an embodiment of a representative smoking,
article 10 1s shown. The smoking article 10 has an overall
shape that 1s generally rod-like or tubular 1n nature, gener-
ally akin to a cigarette-type or cigar-type smoking article.
The smoking article 10 includes a distal end 13 and a
mouth-end 15.

The smoking article 10 possesses an outer container or
housing 20. Although the dimensions and shape of the outer
container 20 can vary, a representative outer housing 1is
generally tubular 1in shape (e.g., having an overall length of
about 11 ¢cm and an outer diameter of about 1.5 cm). The
outer housing 20 can be provided using a variety ol mate-
rials. For example, the outer housing 20 can be provided
from metal (e.g., aluminum or stainless steel), heat-resistant
plastic (e.g., polycarbonate), treated paperboard material, or
the like. If desired, the outer housing can possess an aes-
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thetically pleasing cover (not shown). A representative outer
housing can be of the type possessed by the Ruyan Atom-
1zing Flectromic Cigarette available from Ruyan SBT Tech-
nology and Development Co., Ltd. As shown, the outer
housing 20 includes a mouth-end 15 and an end 13 distal to
the mouth-end, wherein the mouth-end comprises an open-
ing adapted for egress of an aerosol generated within the
smoking article and the distal end comprises an opening
adapted for intake of air into the smoking article 10.

The distal end 13 of the outer container 20 of the smoking,
article 10 can possess an end cover or cap 35. The end cover
or cap 35 can be maintained in place by Iriction {it, a
threaded screw mechanism that cooperates with a comple-
menting threaded mechanism 28 that 1s secured to the distal
region of the outer container, or the like. The end cover 35
can act to assist 1n maintaining various components of the
smoking article contained within the outer container. The
end cover preferably possesses at least one air passageway
32 to allow drawn air to enter the inner region of the outer
container 20. A representative end cover or cap 335 can be of
the type possessed by the Ruyan Atomizing Electronic
Cigarette available from Ruyan SBT Technology and Devel-
opment Co., Ltd.

Within the outer container 20 1s located an electric power
source 36, such as at least one battery. The battery typically
1s maintained 1n place by a generally tubular battery holder
40 that 1s positioned and secured 1n place within the outer
container 20. Typically, at least one longitudinally extending
air passageway 45 allows for drawn air to pass by the battery
towards the mouth-end 15 of the smoking article 10. As
shown, the passageway 435 can be created by incorporation
of one or more grooves 1n the battery holder 40 or, alterna-
tively, by incorporating ribs (not shown) extending into the
interior of the battery holder 1n order to prevent the power
source 36 from entering the passageway. The battery holder
40 also can act as a container for relevant electrical wiring
(not shown) that passes from the battery to downstream
regions of the smoking article 10. Representative types of
power sources, and representative arrangements thereof
within the outer container, are of the type incorporated
within a device available as Ruyan Atomizing Electronic
Cigarette from Ruyan SBT Technology and Development
Co., Ltd. If desired, higher power electrical power sources
can be employed.

The smoking article 10 incorporates various electrically
powered control components 50. For a representative
embodiment, the control components 30 are positioned
within the tubular battery holder 40 1n a region downstream
from the battery 36. Typically, the electrically-powered
control components 50 include microchips that provide
control of time of operation, control of current, control of
clectrical resistance heat generation, and the like. Exemplary
circuits that can be included 1n the controller 50 are set forth
in FIGS. 4-5. The electrically-powered components 50 are
powered by the battery 36. Representative types of elec-
tronic control components are of the type can be of the type
possessed by the Ruyan Atomizing Electronic Cigarette
available from Ruyan SBT Technology and Development
Co., Ltd. See, also, the types of electronic systems set forth
in U.S. Pat. No. 4,947,874 to Brooks et al.

The representative smoking article 10 1mncorporates suit-
ably adapted sensing mechamism 60 in order to provide for
operation of the electrically powered components during
desired periods of time. Representative types ol sensing
mechanism components are incorporated within a device
available as Ruyan Atomizing Flectronic Cigarette from
Ruyan SBT Technology and Development Co., Ltd. See,
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also, those types of airflow sensing mechanisms proposed 1n
EPO 1,618,803 to Hon; and U.S. Pat. No. 4,735,217 to Gerth

et al.; U.S. Pat. No. 4,947,874 to Brooks et al.; and U.S. Pat.
No. 5,388,574 to Ingebrethsen. The sensing mechanism 60
also can be powered by the battery 36. Typically, the sensing
mechanism components 60 are positioned within the outer
container 20 1n a location downstream from the electrically
powered control components 50. The sensor 60, 1n concert
with certain control circuitry within the controller 50, 1s
preferably part of a pufl-actuated controller adapted for
regulating current flow through one or more of the resistance
heating elements discussed below. The sensor 60 1s prefer-
ably adapted for sensing draw (1.e., intake of air from the
smoking article) by the user of the smoking article. Repre-
sentative types of draw sensors are set forth in U.S. Pat. No.
4,947,874 to Brooks et al., wherein pressure sensitive
switches are discussed, such as pressure sensitive difleren-
tial switches available from Micro Pneumatic Logic, Inc. of
Ft. Lauderdale, Florida, pressure sensitive transducers, air-
flow-deflected vanes with motion sensors, and the like. See
also, U.S. Pat. No. 7,117,867 to Cox et al. The sensor 60 1s
configured to allow airflow through or around the sensor. In
the embodiment shown, the sensor 60 1s configured 1n an
annular shape with a passageway through the center thereof.
Other configurations are also possible, such as configura-
tions with multiple passageways through or around the
sensor 60.

The representative smoking article 10 also icorporates at
least one electrical resistance heating element 70, 72. An
optional first resistance heating element 70 can be located
upstream from the sensing mechanism 60, and as such, can
act to heat drawn air passing through the smoking article
from the distal end 13 of the outer housing 20. A second
resistance heating element 72 can be located downstream
from the sensing mechanism 60. The resistance heating
clements 70, 72 also can be powered by the battery 36, and
control of the operation of those heating elements can be
controlled by the electrically powered control components
50. The heating elements 70, 72 are configured to allow
airtflow therethrough. The heating element 70 upstream of
the sensor 60 1s configured 1n the same manner as the sensor
(1.e., 1n an annular shape); however, other configurations are
possible as noted above.

Typically, the second resistance element 72 can be formed
from relatively high surface area absorbent or wicking-type
materials, such as graphite yarn, high surface area metallic
cloth or screen, or the like. Resistance elements of such type
are useful for supporting or holding suflicient aerosol-
forming material for aerosol generation, as well as for
wicking additional aerosol-forming material for aerosol gen-
eration during subsequent puils. Alternatively, the second
resistance element 72 can be employed in close proximity to
an absorbent wicking material such that aerosol-forming
material can be wicked or otherwise transferred so as to
contact the second resistance element or contact an area 1n
close proximity to the second resistance element (e.g., a
region that 1s exposed to a the heat produced by the second
resistance element). Representative types of resistance heat-
ing elements are incorporated within a device available as
Ruyan Atomizing Flectronic Cigarette from Ruyan SBT
Technology and Development Co., Ltd. If desired, each of
the heating elements 70, 72 can be arranged to have current
pass therethrough (and hence provide heat) 1n response to a
signal provided by a pull-actuated controller that regulates
current through one or more of the heating elements 1n
response to signals from the sensor 60. For example, each
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response to a signal provided in response to the sensing
mechanism 60 and related control circuitry. Alternatively,
current flow through the first heating element 70 can be
controlled during periods of normal use of the smoking
article 10, and current flow through the second heating
clement 72 can be controlled only during periods of draw
(1.e., the second heating element will be energized when the
sensor 60 detects draw by the user).

The representative smoking article 10 of FIG. 1 mcorpo-
rates a cartridge 85. The cartridge can be manufactured from
a variety of materials, such as metal (e.g., aluminum or
stainless steel), paper (e.g., paperboard or paper coated with
a hydrophobic film or coating), plastic (e.g., polyester,
polypropylene, nylon, polycarbonate, or the like). The car-
tridge 85 contains tobacco 89 1n some form. The cartridge 85
also most preferably contains aerosol-forming material. The
tobacco 89 and the aerosol-forming material can be 1n the
form of an intimate mixture or provided 1n separate regions
of the cartridge 85. Representative types of cartridges are of
the type incorporated within a device available as Ruyan
Atomizing Electronic Cigarette from Ruyan SBT Technol-
ogy and Development Co., Ltd. can be modified by adding
tobacco extract thereto, or by removing at least a portion of
the substrate and nicotine-containing material incorporated
therein and replacing that removed portion with a tobacco
composition. For example, for the embodiment shown 1n
FIG. 1, the cartridge 85 can contain an upstream segment 95
composed of tobacco filler or processed tobacco filler mate-
rial 89 incorporating aerosol-forming material, and a down-
stream segment 98 composed of a substrate 101, such as
fibers of polyethylene terephthalate carrying flavors and/or
acrosol-forming material. The representative smoking
article 10 1s assembled such that a certain amount of
acrosol-forming material and tobacco components can be
wicked or otherwise transferred to heating element 72 or the
region in close proximity to the heating element. Optionally,
as shown, the extreme mouth end region of the cartridge 85
1s sealed, and as such, tobacco components and aerosol-
forming material have a tendency to travel upstream towards
the resistance heater 72. Typically, at least one air passage-
way 115 extends longitudinally between the inner surface of
the outer container 20 and the outer surface of the cartridge
85. This air passageway 115 can be created using the same
techniques noted above 1n connection with the passageway
45 1n the batter holder 40.

A representative cartridge 85 1s provided by modifying
the components of a cartridge employed 1n a device avail-
able as Ruyan Atomizing Electronic Cigarette from Ruyan
SBT Technology and Development Co., Ltd. For example,
the section or segment of the fibrous substrate and aerosol-
forming material 1s removed from that cartridge and dis-
carded, and that portion 1s replaced by a section or segment
composed of tobacco cut filler saturated with a mixture of
glycerin and spray dried tobacco extract. As another
example, a web of reconstituted tobacco sheet that 1s gath-
ered so as to possess a plurality of longitudinally extending
passageways can be treated with a mixture of propylene
glycol, tlavoring agent and tobacco extract. As still another
example, the whole section or segment of the fibrous sub-
strate and aerosol-forming maternal 1s removed from that
cartridge and discarded, and all of that material 1s replaced
by a section or segment composed of aqueous extracted
tobacco cut filler pulp saturated or nearly saturated with a
mixture of glycerin, flavoring agent and spray dried tobacco
extract. As a further example, the fibrous substrate and
aerosol-forming material can be positioned 1n the upstream
end of the cartridge, and the downstream end of the cartridge
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can be provided by a plurality of formed tobacco pieces or
pellets that act as a substrate for aerosol-forming matenal
and flavoring agent.

The amount of aerosol-forming material, tobacco extract,
flavoring agent, and the like that i1s carried by the substrate
can vary; and the weight of those ingredients typically can
be as much as at least equal to, often can be at least about
twice that, and frequently can be at least about three times
that, of the dry weight of the substrate. As such, the cartridge
can be adapted to provide components, ol types and 1n
amounts, suflicient to provide aerosols demonstrating
acceptable visual characteristics, acceptable mouthfeel and
other organoleptic effects, acceptable tobacco flavor, and the
like.

In a further embodiment, tobacco can be incorporated
within a cartridge 85 having the ability to act as a type of
liquid storage container of the smoking article. For example,
powdered spray dried tobacco extract can be incorporated
within the liquid storage container 85, or liquid tobacco
extracts or essences can be combined within components
contained within the liquid storage container (e.g., aerosol-
forming materials) so as to be intimately combined with
those components. In another embodiment, pieces of
tobacco lamina, stems, or processed tobacco can be 1ncor-
porated within the liquid storage container 85. For example,
pieces of tobacco lamina cut filler, tobacco dust, or pieces of
reconstituted tobacco sheet, can be incorporated within the
liquid storage container. As such, the tobacco can be mixed
with, or be part of, the aerosol-forming mixture within the
cartridge 85. Most preferably, essentially pure nicotine,
extracts composed predominantly of nicotine, or formula-
tions composed predominantly of nicotine, are not 1corpo-
rated within the liquid storage container 85 or elsewhere
within the smoking article.

In another embodiment, the tobacco can be located within
the smoking article 10 1n a region that 1s physically separate
from the cartridge 85. For example, the tobacco can be
positioned so as to abut the cartridge 85, or positioned 1n a
spaced apart relationship relative to the cartridge. As such,
the tobacco 1s not mixed with the aerosol-forming mixture
within the cartridge 85. In one embodiment, a charge or roll
of tobacco cut filler wrapped 1n paper (e.g., so as to provide
a generally cylindrical charge of tobacco) can be positioned
cither upstream or downstream from the cartridge 85. In
another embodiment, tobacco-containing reconstituted
tobacco sheet (e.g., a formed cast sheet or reconstituted
tobacco paper) can be used as wrapping materials of various
components (e.g., imcluding the cartridge 85) within the
smoking article 10. In another embodiment, tobacco cut
filler can surround the cartridge 85 or other components
located within the smoking article 10. In another embodi-
ment, tobacco extract can be carried by a substrate or
positioned within a cartridge that 1s located within the
smoking article 10 physically separate from the aforemen-
tioned cartridge 85 that contains the aerosol-forming mate-
rial.

The number of pulls during the use of a single cartridge
83 can vary, depending upon factors such as the amount of
acrosol-forming material, tobacco, and other associated
components that 1s employed, the form of those components,
the positioning ol those components within the smoking
article 10 relative to the resistance heating elements, and the
like. The amount of those components can be suilicient to
provide, for example, about 10 to about 15 pulls per car-
tridge, when that cartridge 1s employed within a smoking,
article and smoked under FTC smoking conditions. How-
ever, amount of those components can be suflicient to
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provide, for example, greater than about 200 pufls per
cartridge, often greater than about 400 pufls per cartridge,
and frequently greater than about 600 pulls per cartridge,
when that cartridge 1s employed within a smoking article
and smoked under FTC smoking conditions. For smoking
articles employing cartridges containing suilicient compo-
nents to provide a relatively large number of puils, those
smoking articles can be employed in conjunction with
removable caps, or other suitable sealing means, 1n order
that the smoking article can be sealed during periods of
non-use. The smoking article 10 can be configured such that
the cartridge 85 can be removed from the smoking article

and replaced as needed.

The smoking article 10, at its mouth-end 15, possesses a
mouth-end piece 120. The mouth-end piece 120, which 1s
typically removable, can be maintained in place by friction
fit, a threaded screw mechanism that cooperates with a
complementing threaded mechanism that 1s secured to the
outer container, or the like. A representative mouth-end
piece can be of the type incorporated within a device
available as Ruyan Atomizing Flectronic Cigarette from
Ruyan SBT Technology and Development Co., Ltd. Alter-
natively, the mouth-end piece 120 can have the form of other
types ol holders that have been proposed for use with
smoking articles. See, also, for example, the types of mouth-
end pieces and cigarette-type filter elements set forth in U.S.
patent application Ser. No. 11/377,630 filed Mar. 16, 2006 to
Crooks et al.

During use, the mouth-end 15 of the smoking article 10 1s
placed 1n the lips of the smoker. Air 1s drawn through the air
passageways or opemngs 32 in the cap 35 located at the
distal end 13 of the smoking article, and into the outer
container 20. Drawn air passes through air passageway 45
that extends along the length of the power source 36 and the
clectronic control components 50, through an air passage-
way area within the first heating element 70, through the air
flow sensing region 60, past or through the second heating
clement 72, through air passageway 113 that extends along
the length of the cartridge 85, and into the mouth-end piece
120. Typically, resistance heating elements provide surface
region temperatures, and hence the ability to heat aerosol-
forming matenials and tobacco materials i surrounding
regions 1n the vicinity of those heating elements. Typically,
during relevant periods of use, those heating elements can
provide surface region temperatures of at least about 200°
C., and often at least about 300° C. Typically, those tem-
peratures do not exceed about 600° C., often do not exceed
about 500° C., and frequently do not exceed about 400° C.
Aerosol that 1s formed by the action of drawn air passing
heated tobacco components and aerosol-forming material in
the region occupied by the second heating element 72 1s
drawn through the mouth-end piece 120, and 1nto the mouth
of the smoker. That 1s, when used, the smoking article 10
yields visible mainstream aerosol that preferably resembles
the mainstream tobacco smoke of traditional cigarettes that
burn tobacco cut filler. The aerosol may also contain flavors
and other components provided by, or derived {from,
tobacco.

Referring to FIG. 2, another embodiment of a represen-
tative smoking article 10 1s shown. The smoking article 10
has a rod-like shape, and includes a distal end 13 and a
mouth-end 15. The smoking article 10 possesses certain
components comparable to, and 1n certain regards operates
in a manner generally comparable to, that smoking article
described previously with reference to FIG. 1. However, the
smoking article 1s adapted to incorporate a cigarette 150.
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An exemplary type of cigarette 150 possesses a charge or
roll of tobacco 89 (e.g., tobacco cut filler or processed
tobacco material) wrapped 1n wrapping material 160 (e.g.,
paper). The length of the resulting tobacco rod can vary;
with a typical tobacco rod having a length of at least about 5
30 mm, often at least about 40 mm, while a typical tobacco
rod has a length that does not exceed about 60 mm, and often
does not exceed about 50 mm. The circumierence of the
tobacco rod can vary; with a typical tobacco rod having a
circumference of about 20 mm to about 35 mm, and often 10
about 25 mm to about 30 mm. Depending upon factors such
as the ingredients incorporated within the cigarette 150, the
number of pulls of aerosol per cigarette than are expected,
the configuration of the holder into which the cigarette 1s
inserted, the amount of heat generated by the resistance 15
heating element, and the like, the physical dimensions of the
cigarctte can be smaller than those of conventional, com-
mercially available cigarettes that burn tobacco. Typically,
the wrapping material 160 1s wrapped around the tobacco 89
so as to form a generally cylindrical rod-shaped cigarette rod 20
or tobacco rod. That 1s, the wrapping material 160 1s formed
into a generally tubular shape, and the tobacco 1s positioned
within the hollow region within that tube. Preferably, the
wrapping material 160 1s formed such that each end of the
tobacco rod 1s open to expose the tobacco contained therein, 25
and to allow the passage of drawn air therethrough.

The wrapping material 160 can vary. The wrapping mate-
rial 160 can be a paper wrapping material of the type
traditionally used for cigarette manufacture. The wrapping
material 160 also can be composed of a laminate of metallic 30
fo1l and paper, and as such, heat generated by the second
heating element can heat the metallic foil of the laminate and
hence heat the tobacco contained within that laminate. See,
for example, the types of wrapping materials, wrapping
material laminates and wrapping material configurations set 35

forth U.S. patent application Ser. No. 11/377,630 filed Mar.
16, 2006 to Crooks et al.

For the embodiment shown, the cigarette 150 possesses a
type of cartridge 85 at i1ts distal end within the wrapping
material 160 and 1n fluid communication with the tobacco 40
rod. That optional cartridge 85 contains an aerosol-generat-
ing material composition 101 therein. The components of
the composition 101 can include a substrate material (e.g.,
polyethylene terephthalate fibers) that can be mixed or
blended with tobacco filler. Typically, the substrate materials 45
act as carriers for tobacco components and other aerosol-
forming materials that can be delivered to the mouth of the
smoker. The cartridge 85 can have a generally tubular shape
with open ends such that air may tflow therethrough. Car-
tridges can be manufactured from a variety of matenals, 50
such as paper or plastic, or heat conductive materials (e.g.,
metal foi1l, metal mesh or screen, ceramic non-woven web,
or the like). Typically, when present, the length of the
cartridge 85 does not exceed about 30 mm, and often does
not exceed about 20 mm. Typically, when present, the 55
cartridge 85 has a length of at least about 5 mm, and often
at least about 10 mm. Optionally, an air passageway or gap
(not shown) can exist downstream from the cartridge 85, or
the cartridge 85 can abut the tobacco rod as shown in FIG.

2 such that some migration ol material between the tobacco 60
rod and the cartridge 1s possible. Such an air passageway,
when present, typically has a length of up to about 10 mm.

In one embodiment, the cartridge 85 and/or the wrapping
material 160 of the tobacco rod can be manufactured from
materials that, to some degree, conduct electricity. As such, 65
depending upon the positioning of the cigarette 150 within
the smoking article 10, the cartridge 85 and/or the wrapping,
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material 160 can be in electrical contact with the electrical
circuitry associated with the electrical resistance heating
clement 72. As a result, 1t 1s possible that some degree of
clectrical resistance heating also can be provided by the
cartridge 85 and/or the wrapping material 160.

In one embodiment, the cartridge 85 can be virtually
devoid or free of nicotine. For example, the cartridge 85 can
contain aecrosol-forming materials, non-tobacco flavoring
agents, and optionally, tobacco (e.g., as pieces of tobacco or
as an extract) that has been de-nicotinized (e.g., using
de-nicotinization processes or by using tobaccos virtually
devoid of nicotine). As such, visible aerosol or flavored
visible aerosol that 1s produced solely using components
incorporated within the container 85 possesses virtually no
nicotine. Rather, nicotine provided to the smoker of the
smoking article within the mainstream aerosol delivered by
the smoking article 1s provided by action upon tobacco 89
located 1n another region of the smoking article 10 rather
than from nicotine mcorporation within the cartridge 85.

In one embodiment, the cartridge 85 can contain a gath-
ered web of paper that incorporates carbon particles (e.g.,
about 10 to about 60 weight parts carbon and about 40 to
about 90 weight parts wood pulp or flax fiber). See, for
example, the types of carbon-containing papers set forth 1n
U.S. Pat. No. 5,360,023 to Blakley et al., which 1s incorpo-
rated herein by reference. For example, a gathered sheet of
carbon paper weighing about 40 mg, and having a length of
about 10 mm to about 20 mm, can be saturated with a liquid
mixture of glycerin, tobacco extract, and flavoring agent
(e.g., with about 40 mg to about 120 mg of liquud mixture).

In a further embodiment, the cartridge 85 can contain a
gathered web of paper that incorporates calctum carbonate
particles (e.g., about 10 to about 40 weight parts calcium
carbonate and about 60 to about 90 weight parts wood pulp
or flax fiber). For example, a gathered sheet of carbon paper
welghing about 40 mg, and having a length of about 10 mm
to about 20 mm, can be saturated with a liquid mixture of
glycerin, tobacco extract, and flavoring agent (e.g., with
about 40 mg to about 100 mg of liquid mixture).

In yet another embodiment, the cartridge 85 can contain
a fibrous carbonaceous material (e.g., graphite fibers). For
example, a segment formed from about 40 mg to about 100
mg of those fibers, and having a length of about 10 mm to
about 20 mm, can be saturated with a liquid mixture of
glycerin, tobacco extract, and flavoring agent (e.g., 1n an
amount ol about 3 times of the dry weight of those fibers).

In a still further embodiment, the cartridge 85 can contain
a reconstituted tobacco matenial (e.g., a cast sheet type
material, an extruded matenal, or a paper-type reconstituted
tobacco material) that incorporates particles or pieces of
highly heat conductive matenals (e.g., a matrix of aluminum
wires, aluminum foil, copper wire, copper tubing, metal
beads, or the like). Representative pieces or beads can have
lengths, thicknesses or diameters of about 0.01 micrometers
to about 1 mm. That material can act as a substrate for
acrosol-forming material, tobacco extract, flavoring agents,
and the like, and also can act as a conductor of heat produced
by electrical resistance heating to regions within the ciga-
rette 150.

If desired, the region of the cigarette 150 that 1s wrapped
in the paper wrapper 160 can be composed entirely of
tobacco maternial, processed tobacco matenal, or a blend of
tobacco material and other substrate material, and those
materials 1s treated 1in such a manner so as to act as substrates
for acrosol-forming materials. For such an embodiment, the
previously described cartridge 83 1s not incorporated within
the cigarette 150, and the components contained within the
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wrapping material 160 are not necessarily positioned or
arranged therein 1n a segmented fashion.

The cigarette 150 also can possess an optional filter
clement 200 located at the downstream end of the tobacco
rod. The filter element can be composed of filter material
215 (e.g., cellulose acetate tow, gathered polypropylene
web, plasticized cellulose acetate tube, or the like) wrapped
in circumscribing plug wrap 218. The filter element can be
attached to the tobacco rod using a tipping material 222 that
circumscribes the length of the filter element 200 and an
adjacent region of the tobacco rod.

The mouth-end piece 120 of the smoking article 10 can be
adapted to act as a support for the filter element 200 of the
cigarette 150, and can be removably attached to the outer
housing 20 of the smoking article. That 1s, the mouth-end
piece 120 can be removed from the outer housing 20 of the
smoking article 10, the filter element 200 of the cigarette 150
can be secured within the mouth-end piece (e.g., by Iriction
fit), and the cigarette can be mnserted into the downstream
end of the outer housing. In such a circumstance, the
mouth-end piece 120 can have a generally tubular shape. As
such, the mouth-end piece can act as a type of support for the
cigarctte 120 while that cigarette 1s positioned within the
outer housing 20 for use.

During use, the mouth-end 135 of the smoking article 10 1s
placed 1n the lips of the smoker. Air 1s drawn through the
through the air passageways or openings 32 in the cap 35
located at the distal end 13 of the smoking article, and nto
the outer container 20. Draw air passages through air pas-
sageway 45 that extends along the length of the power
source 36 and the electronic control components 50, through
an air passageway arca within the first optional heating
clement 70, through the air flow sensing region 60, past or
through the second heating element 72, through the cigarette
150 (including through cartridge 85), and into the mouth-
end piece 120. Heat generated by the heating elements
acting upon the tobacco and components thereol acts to
volatilize components of the tobacco or otherwise cause
components of tobacco to be entrained 1n drawn air. As such,
the resulting aerosol incorporating tobacco components or
tobacco-derived components 1s drawn into the mouth of the
smoker. After use, the spent cigarette 150 1s removed from
the outer container 20 and disposed of, and when desired, a
new cigarette 1s replaced within the outer container.

Referring to FIG. 3, yet another embodiment of a repre-
sentative smoking article 10 1s shown. The smoking article
possesses a distal end 13 and a mouth-end 15. The smoking
article 10 possesses certain components comparable to, and
in certain regards operates in a manner generally comparable
to, that smoking article described previously with reference
to FIG. 1. The smoking article 10 1s adapted to incorporate
a type of cigarette 150. The tobacco segment 89, circum-
scribed with a wrapping material 160, can be provided so as
to provide tobacco components or tobacco derived compo-
nents by the action of heat. Components of the tobacco
segment 89 can be treated (e.g., by contact with metal salts,
moisture, or other suitable materials) 1n order that the
tobacco (e.g., as cut filler, reconstituted tobacco sheet, or the
like) that 1s subjected to heating by the action of the
clectrically generated heat exhibits desirable heat resistance,
does not burn to an undesirable extent, experiences a con-
trolled smolder, or the like. The tobacco segment 89 can also
incorporate an aerosol-generating material. As shown, the
cigarette 150 may include a filter element 200 as noted 1n
connection with FIG. 2.

The smoking article 10 possesses a third optional resis-
tance heating element 300 that 1s powered by the power
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source 36. The third resistance heating element 1s operated
in essentially the same manner as the first and second
resistance heating elements 70, 72 that have been described
previously with reference to FIG. 1. As such, the third
resistance heating element 300 i1s powered by the power
source 36 and controlled by the electrically powered control
components 50, through suitable electrical connections,
such as conductive wires, or the like (not shown). The third
resistance heating element 300 can be provided by a suitable
conductive material that can be suitably used as a resistance
heating element, such as non-woven graphite yarn or web,
ceramic material, metallic cloth or screen, metal alloy sheet,
or the like. The physical size and shape of the third resis-
tance heating element 1s such that the heating element can
provide heat to at least a portion of the tobacco 89 of the
cigarette 150. For example, the third resistance heating
clement 300 can have the general shape of a tube that 1s
adapted to fit snuggly around a portion of a tobacco rod 89
inserted therein. Alternatively, the third resistance heating
clement 300 can have a form so that aerosol-forming mate-
rial and extracted tobacco components can be wicked from
a tobacco substrate or a substrate paper maternial that is
wrapped around that tobacco 89. I1 desired, at least one of
the resistance heating elements (e.g., the first and/or third
resistance elements) can be equipped with a separate on/ofl
timing mechanisms and/or switching mechanisms in order
that the cigarette 150 can be pre-heated or heating can be
otherwise controlled during certain desired periods of use of
the smoking article 10. In other words, each heating element
can be selectively and separately controlled in certain
embodiments. If desired, each of the heating elements can be
arranged to have current pass therethrough (and hence
provide heat) in response to a signal provided by response to
the sensing mechanism component 60. For example, each
heating element can be turned “on” and “off” in response to
a signal provided by response to the sensing mechanism 60.
Alternatively, current flow through the first heating element
70 can be controlled during periods of normal use of the
smoking article 10, and current flow through the second
heating element 72 can be controlled only during periods of
draw. Thus, each resistance heating element can provide
differing amounts of heat, and can be operated to provide
heat during differing periods.

Optionally, the size and shape of the second resistance
heating element 72 can be altered. For example, as shown in
FIG. 3, at least a portion of the second resistance heating
clement can be elongated, and at least a portion thereof can
extend downstream within the outer container 20. As such,
at least a portion of the second resistance heating element
can extend into the tobacco segment 89, and hence be 1n
close contact with a significant amount of substrate and
aerosol-forming material within the tobacco.

Preferably, a thermally insulated region 400 circum-
scribes the resistance heating element 300 of the smoking
article 10 as shown, although the insulation can extend
further down the smoking article and circumscribe, for
example, the first and second heating elements as well.

Representative types and configurations of insulation are set
forth 1n U.S. patent application Ser. No. 11/194,215 filed

Aug. 1, 2005, to Cantrell et al. and Ser. No. 11/377,630 filed
Mar. 16, 2006 to Crooks et al. As such, there 1s provided a
way to prevent the outer regions of the outer container 20
from becoming unduly hot to the touch during use of the
smoking article 10. In addition, a series of substantially
non-permeable walls or like structural regions 420 can assist
in ensuring that drawn air has a tendency to pass through the
tobacco 89 during use of the smoking article 10. The
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insulating material 400 also can be positioned elsewhere
within the smoking article 10. For example, insulating
material 400 can be used as a substrate material for tobacco
extract, tobacco dust, aerosol-forming matenial, flavoring
agent, and the like. In addition, insulating material 400 can
be positioned at the locations or regions near the distal end
13 of the smoking article 10, around the power source 36,
around the electronic and/or puil control components of the
smoking article 10, or elsewhere.

During use, the mouth-end 135 of the smoking article 10 1s
placed 1n the lips of the smoker. Air 1s drawn through the air
passageways or opemngs 32 in the cap 35 located at the
distal end 13 of the smoking article, and into the outer
container 20. Draw air passages through air passageway 435
that extends along the length of the power source 36 and the
clectronic control components 50, through an air passage-
way area within the first heating element 70, through the air
flow sensing region 60, past or through the second heating
clement 72, through the cigarette 150, and into the mouth-
end piece 120. Heat generated by the three heating elements
70, 72, 300 acting upon the tobacco and components thereof
act to volatilize components of the tobacco or otherwise
cause components of tobacco to be entrained 1n drawn air.
Typically, resistance heating elements provide surface
region temperatures, and hence the ability to heat aerosol-
forming maternials and tobacco materials m surrounding
regions 1n the vicimity of those heating elements. Typically,
during relevant periods of use, those heating elements can
provide surface region temperatures of at least about 200°
C., and often at least about 300° C. Those temperatures
typically do not exceed about 600° C., often do not exceed
about 500° C., and frequently do not exceed about 400° C.
As such, the resulting aerosol mcorporating tobacco com-
ponents or tobacco derived components 1s drawn into the
mouth of the smoker. After use, the spent cigarette 150 1s
removed from the outer container 20 and disposed of, and
when desired, a new cigarette 1s replaced within the outer
container. Removal of the cigarette 150 can be accomplished
by removing the mouthpiece 120, which 1s typically remov-
ably attached to the outer housing 20.

For all the embodiments described above, the selection of
battery and resistance heating elements can vary, and can be
a matter of design choice. For example, the battery voltage,
amount of electrical current and resistance provided by the
various resistance heating elements can be selected to pro-
vide suflicient power for initial heating (e.g., suflicient to
provide virtually immediate acrosol formation and delivery
of tobacco derived components upon draw), adequate heat-
ing of relevant components within the smoking article (i.e.,
suflicient heat to generate aerosol formation), adequate
power source lifetime, and the like. Typically, the various
components of the various control circuitry acts to ensure
that current 1s controlled 1n order that resistance heating
heats relevant components to a desired temperature or within
a desired temperature range (1.€., a preferred smoking article
does not overheat). Selection of the power source and
resistance heating elements can be a matter of design choice,
and will be readily apparent to one skilled 1n the art of design
and manufacture of electrical resistance heating systems.

If desired, the smoking articles 10 of the present invention
optionally can be air diluted. For smoking articles 10 that
optionally are air diluted or ventilated, the amount or degree
of air dilution or ventilation can vary. Frequently, the amount
of air dilution for an air diluted cigarette 1s greater than about
10 percent, generally 1s greater than about 20 percent, often
1s greater than about 30 percent, and sometimes 1s greater
than about 40 percent. Preferably, the upper level for air
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dilution for an air diluted cigarette 1s less than about 80
percent, and often i1s less than about 70 percent. As used
herein, the term “air dilution” is the ratio (expressed as a
percentage) of the volume of air drawn through the air
dilution means to the total volume and air and aerosol drawn
through the cigarette and exiting the mouth end portion of
the cigarette. Higher air dilution levels can act to reduce the
transier efliciency of aerosol-forming material into main-
stream aerosol.

Preferred smoking articles 10 of the present invention
exhibit desirable resistance to draw. For example, an exem-
plary smoking article exhibits a pressure drop of between
about 50 and about 200 mm water pressure drop at 17.5
cc/sec. atr flow. Preferred smoking articles exhibit pressure
drop values of between about 60 mm and about 180, more
preferably between about 70 mm to about 150 mm, water
pressure drop at 17.5 cc/sec. air flow. Preferably, pressure
drop values of smoking articles are measured using a
Filtrona Cigarette Test Station (CTS Series) available form
Filtrona Instruments and Automation Ltd.

Aerosols that are produced by smoking articles of the
present invention are those that comprise air-containing
components such as vapors, gases, suspended particulates,
and the like. Aerosol components can be generated by the
action of heat upon tobacco of some form; and in certain
circumstances, by thermally decomposing tobacco caused
by heating tobacco, smoldering tobacco, and charring
tobacco; and by vaporizing aerosol-forming agent. As such,
the aerosol can contain volatilized components, combustion
products (e.g., carbon dioxide and water), incomplete com-
bustion products, and products of pyrolysis. Aerosol com-
ponents may also be generated by the action of heat from
burning tobacco of some form (and optionally other com-
ponents that are burned to generate heat), upon substances
that are located 1n a heat exchange relationship with tobacco
material that 1s burned and other components that are
burned. Aerosol components may also be generated by the
aerosol generation system as a result of the action of heat of
the heat generation system. Most preferably, components
resulting from the aerosol generation system have an overall
composition, and are positioned within the smoking article,
such that those components have a tendency not to undergo
a significant degree of thermal decomposition (e.g., as a
result of combustion, smoldering or pyrolysis) during con-
ditions of normal use.

Referring to FIG. 4, there 1s shown a diagram of an
embodiment of an electronic circuit 500 that can be incor-
porated within a smoking article of the present invention.
The control circuitry for the smoking articles of the inven-
tion can be assembled as discrete electronic components or
functionally as an integrated microprocessor device. The
representative circuit includes a power source 36, an actua-
tion mechanism 510 (e.g., an actuation switch), and at least
one resistance heating element; and for the embodiment
shown, a first resistance heating element 70, a second
resistance heating element 72, and a third resistance heating
clement 300. Such a circuit that incorporates three resistance
heating elements can be incorporated within the type of
smoking article described previously with reference to FIG.
3. It 1s noted that the circuit 500 of FIG. 4 can be readily
adapted for use 1n a smoking article comprising two heating

clements by simply removing the circuit pathways involving
heating element 300, and thus would be suitable for use in
the embodiments of FIGS. 1 and 2.

The actuation mechanism 310 typically 1s a switching
mechanism that can be engaged by activity of the smoker.
That 1s, such a switch can be activated by pressing or other




US 11,925,202 B2

31

type of movement by the smoker using his/her finger, by
activation by contact with the lips of the smoker, or by at
least one other type of sensing mechanism located at an
appropriate location on the smoking article. A representative
switch can be manually operated by the smoker.

The circuit preferably incorporates a timing mechanism
520. Such a timing mechanism can be programmed to
provide for a controlled period of operation. For example,
after the circuit has been activated by activity resulting in the
switching of the current actuation mechanism 310 to an “on”
position, the timing mechanism operates for a selected
period of time (e.g., 1 minute, 2 minutes, 4 minutes, or the
like). In the event that the remaining portion of the circuit 1s
reactivated within the selected period of time, the timing
mechanism 520 1s reset and begins operating again. In the
event of the occurrence a certain period of inactivity or
non-use, the timing mechanism then can act to turn the
circuit “off,” until reactivation of the cycle.

During operation of the circuit, current passes through the
first resistance heating element 70 and the third resistance
heating element 300, and as such, those resistance heating,
clements produce heat. Control of the temperatures gener-
ated by each resistance heating element i1s provided by
control mechanisms 330, 540, respectively.

A pufl control mechanism 350, such as a suitable air flow
sensing switch, acts to complete the circuit that provides
current to the second resistance heating element 72. That 1s,
during periods of draw, the circuit that provides current
through the second resistance heating element 1s closed, and
hence that heating element produces heat. A predetermined
quantity of heat can be produced by current controlled by a
timer (e.g., a fixed pulse set at about 0.5 second to about 2
seconds 1n duration). Alternatively, a series of “on/ofl” types
of pulses can be provided during draw periods. When draw
1s complete, that circuit 1s broken. A control mechanism 560,
such as a timer, acts to provide for control of the current
passing through the circuit, and hence the amount of heat
generated by heating element. For example, for longer puil
periods, current supplied to the heating element, and hence
power for aerosol generation, can be provided by a con-
trolled sequential “on” and “off” signal provided by the
timer. Typically, the timed period for current flow ranges
from about 0.1 second to about 1 second, and about 0.2
second to about 0.6 second generally can be employed;
while the “off” period for between periods of periodic
current flow often can range from about 0.1 second to about
0.6 second.

Referring to FIG. 5, there 1s shown a diagram of another
embodiment of an electronic circuit 500 that can be incor-
porated within a smoking article of the present invention. It
1s again noted that the control circuitry for the smoking
articles of the mvention can be assembled as discrete elec-
tronic components or as an integrated microprocessor
device. The representative circuit includes a power source
36, an actuation mechanism 510, and at least one resistance
heating element; and for the embodiment shown, a first
resistance heating element 70, a second resistance heating
clement 72, and a third resistance heating element 300. Such
a circuit that incorporates three resistance heating elements
can be 1incorporated within the type of smoking article
described previously with reference to FIG. 3. Again, simply
removing the third heating element 300 could produce a
circuit useful i other smoking article embodiments set forth
herein.

The circuit preferably incorporates a timing mechanism
520. Such a timing mechanism can be programmed to
provide for a controlled period of operation. For example,
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after the circuit has been activated by activity resulting 1n the
switching of the current actuation mechanism 510 to an “on”
position, the timing mechanism operates for a selected
period of time. In the event that the remaining portion of the
circuit 1s activated, the timing mechanism is reset and begins
operating again. In the event of the occurrence a certain
period of mactivity or non-use, the timing mechanism then
can act to turn the circuit “off.”

During operation, current passes through the first resis-
tance heating element 70 and the third resistance heating
clement 300, and as such, those resistance heating elements
produce heat. Control of the temperatures generated by each
resistance heating element 1s provided by control mecha-
nisms 530, 540, respectively.

A pull control mechanism 590 acts to complete the circuit
that provides current to the second resistance heating ele-
ment 72. That 1s, during periods of draw, the circuit that
provides current through the second resistance heating ele-
ment 1s closed, and hence that heating element produces
heat. When draw 1s complete, that circuit 1s broken. In the
embodiment shown, the pufll control mechanism 590 is
provided by a pressure sensor 370 and a threshold detector
580 (e.g., a Schmutt trigger), which can provide for control
of the current passing through the second resistance heating
clement 72, and hence for heat generation by heating ele-
ment 72 that 1s proportional to the period and magnitude of
the draw. For example, for longer pull periods, current
supplied to the heating element 72, and hence power for
aerosol generation, can be provided for longer periods of
time. As another example, for deeper or more rigorous puils,
a sensing of stronger draw can be used to provide for greater
current flow to the appropriate resistance heating element,
and hence provide for a correspondingly greater aerosol
generation. Alternatively, a separate switch (not shown) can
be selected by the smoker to provide control of current to at
least one of the resistance heating elements; and as such,
during periods of draw (e.g., whether or not the draw or puil
1s intense, long, short, deep, shallow, large 1n volume, small
in volume, or the like) the conditions associated with heat
generation for aerosol formation are controlled, and hence,
consistent aerosol formation can be provided during each
puil.
Many modifications and other embodiments of the mnven-
tion will come to mind to one skilled 1n the art to which this
invention pertains having the benefit of the teachings pre-
sented 1n the foregoing description; and it will be apparent
to those skilled 1n the art that variations and modifications of
the present invention can be made without departing from
the scope or spirit of the invention. Therefore, it 1s to be
understood that the invention 1s not to be limited to the
specific embodiments disclosed and that modifications and
other embodiments are intended to be included within the
scope of the appended claims. Although specific terms are
employed herein, they are used 1n a generic and descriptive
sense only and not for purposes of limitation.

What 1s claimed 1s:
1. An eclectrically-powered, aerosol-generating smoking,
article comprising:

an outer housing having two ends;

a mouthpiece defined at one of the two ends;

an electrical power source arranged within the outer
housing;

an electrical resistance heater positioned within the outer
housing, the electrical resistance heater being config-
ured for electrical connection with the electrical power
SOUrce
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a storage compartment defined within the outer housing,
the storage compartment being configured for storage
of a liquid aerosol-forming material and being arranged
such that the liquid aerosol-forming material can be
wicked 1nto contact with the electrical resistance heater
to volatilize the liquid aerosol-forming material;

an air passageway through at least a portion of the outer
housing, the air passageway being arranged so that air
drawn 1nto the outer housing combines with volatilized
liquid aerosol-forming material to produce an aerosol
that can be drawn into the mouth of a user of the
clectrically-powered, aerosol-generating smoking
article through the mouthpiece; and

a controller configured to activate current flow through
the electrical resistance heater 1n response to a draw on
the electrically-powered, aerosol-generating smoking,
article.

2. The electrically-powered, aerosol-generating smoking,
article of claim 1, wherein the storage compartment is
arranged within the housing proximate the mouthpiece.

3. The eclectrically-powered, aerosol-generating smoking,
article of claim 1, wherein the storage compartment com-
prises a fibrous substrate.

4. The electrically-powered, aerosol-generating smoking,
article of claim 1, wherein the aerosol that 1s produced
passes at least partially through the storage compartment
before exiting through the mouthpiece.

5. The electrically-powered, aerosol-generating smoking,
article of claim 1, wherein the storage compartment is
configured as a cartridge.

6. The clectrically-powered, aerosol-generating smoking
article of claim 5, wherein the cartridge 1s circumscribed
with a wrapping material.

7. The electrically-powered, aerosol-generating smoking,
article of claim 5, wherein the cartridge comprises a plastic
material.

8. The clectrically-powered, aerosol-generating smoking
article of claim 1, wherein the storage compartment is
configured as a container for holding liquid.

9. The electrically-powered, aerosol-generating smoking,
article of claim 1, wherein the electrical resistance heater 1s
arranged 1n contact with the storage compartment.

10. The electrically-powered, acrosol-generating smoking
article of claim 1, wherein the electrical resistance heater 1s
arranged proximate to an absorbent wicking material con-
figured for transierring the liquid aerosol-forming material
to the electrical resistance heater.

11. The electrically-powered, aerosol-generating smoking
article of claim 1, wherein at least a portion of the electrical
resistance heater extends into the storage compartment.

12. The electrically-powered, aerosol-generating smoking
article of claim 1, wherein the electrical resistance heater 1s
configured to allow airtflow therethrough.

13. The electrically-powered, aecrosol-generating smoking
article of claim 1, further comprising a sensor adapted for
sensing the draw by a user on the electrically-powered,
acrosol-generating smoking article.

14. The electrically-powered, acrosol-generating smoking
article of claim 1, wherein the controller 1s configured to
regulate the current tlow through the electrical resistance
heater during the draw on the electrically-powered, aerosol-
generating smoking article.

15. The electrically-powered, acrosol-generating smoking
article of claim 1, further comprising an end cap defined at
a second of the two ends.
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16. The electrically-powered, acrosol-generating smoking,
article of claim 15, wherein the electrical power source 1s
arranged within the housing proximate the end cap.

17. The electrically-powered, acrosol-generating smoking,
article of claim 1, wherein the electrically-powered, aerosol-
generating smoking article 1s generally rod-shaped.

18. An electrically-powered, aerosol-generating smoking,
article comprising:

an outer housing;

an electrical power source arranged within the outer

housing;
an electrical resistance heater positioned within the outer
housing, the electrical resistance heater being config-
ured for electrical connection with the electrical power
SOurce

a liqud storage arranged within the outer housing such
that liquid aerosol-forming material 1n the liquid stor-
age can be wicked into contact with the electrical
resistance heater to volatilize the liquid aerosol-form-
ing material;

an air passageway through at least a portion of the outer

housing, the air passageway being arranged so that air
drawn 1nto the outer housing combines with volatilized
liqguid aerosol-forming material to produce an aerosol
that can be drawn into the mouth of a user of the
electrically-powered, aerosol-generating smoking
article; and

a pull-actuated controller configured to regulate current

flow through the electrical resistance heater 1n response
to a draw on the electrically-powered, aerosol-gener-
ating smoking article.

19. The electrically-powered, aerosol-generating smoking
article of claim 18, wherein the pufl-actuated controller
comprises a sensor that senses the draw on the electrically-
powered, acrosol-generating smoking article.

20. The electrically-powered, acrosol-generating smoking
article of claim 18, wherein the pull-actuated controller
comprises additional control circuitry.

21. The electrically-powered, acrosol-generating smoking
article of claam 18, further comprising a mouthpiece
attached to the outer housing.

22. The electrically-powered, acrosol-generating smoking
article of claim 18, wherein the liquid storage 1s configured
as a container 1in which the liquid aerosol-forming material
can be stored.

23. The electrically-powered, acrosol-generating smoking
article of claim 18, wherein the liquid storage 1s configured
as an absorbent fibrous material.

24. 'The electrically-powered, acrosol-generating smoking
article of claim 18, wherein the aerosol that 1s produced
passes at least partially through the storage before exiting
through the electrically-powered, aerosol-generating smok-
ing article.

25. The electrically-powered, acrosol-generating smoking
article of claim 18, wherein the electrical resistance heater 1s
arranged 1n contact with the liquid storage.

26. The electrically-powered, acrosol-generating smoking
article of claim 18, wherein the electrical resistance heater 1s
arranged proximate to an absorbent wicking material con-
figured for transierring the liquid aerosol-forming material
to the electrical resistance heater.

277. The electrically-powered, acrosol-generating smoking
article of claim 18, wherein at least a portion of the electrical
resistance heater extends into the liquid storage.

28. The electrically-powered, acrosol-generating smoking
article of claim 18, wherein the electrical resistance heater 1s
configured to allow airtlow therethrough.
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29. The electrically-powered, aerosol-generating smoking,
article of claim 18, wherein the outer housing comprises a
mouthpiece defined at a first end thereol and an end cap
defined at a second end thereof.

30. The electrically-powered, acrosol-generating smoking 5
article of claim 18, wherein the electrically-powered, aero-
sol-generating smoking article 1s generally rod-shaped.
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