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The Patent Owner Response (“POR”) fails to rebut the Petition’s showing
that claims 1-8 are unpatentable over Ohata-Kavan and Lee-Wepasnick. Patent
Owner’s (“PO”) arguments are based on technically inaccurate explanations,
misinterpretations or misrepresentations of the relied-upon references, and legally
deficient rebuttals to positions advanced in the Petition. PO’s arguments are
unavailing and the Challenged Claims should be found unpatentable.

I. CLAIM CONSTRUCTION - “DISCRETE”

The Petition did not present a claim construction for the term “discrete.”
Although PO similarly did not explicitly offer a construction, it contends—
incorrectly—that Petitioner did, asserting that Petitioner’s position is that
“discrete” nanotubes must be “‘fully isolated’ or ‘separated’ from one another.”
POR, 51-52. PO then adopts this purported construction and applies it throughout
the POR.

First, this is a blatant misrepresentation of Petitioner’s position. Second, it is
inconsistent with the *909 Patent itself, which provides no support for such a

narrow interpretation.'

' Notably, in IPR2024-01005, PO does offer an explicit construction for the term

“discrete” as meaning “carbon nanotubes that are separate and distinct from other



Proceeding No. IPR2024-01006
Attorney Docket No: 18768-02101P4

A. PO quotes Petitioner’s expert out of context in attempting to
substantiate its position

PO’s citation to statements made by Petitioner’s expert, Dr. Zhu, regarding
the term “discrete” omits critical context. See POR, 51-52. Dr. Zhu’s agreement
that he was “identifying that nanotube [indicated in the figure infra] as discrete
because it’s fully isolated from the other nanotubes” (MRD-2024, 10:21-11:12) is
not, as PO would like to believe, a definition requiring that a nanotube necessarily
must be isolated to be discrete. Instead, refers to this particular example. In fact,
while the term “discrete” surely encompasses individually isolated nanotubes, the
term “discrete” is not limited to only individually isolated nanotubes. LGES-1056,

q5; see infra §§1.B-C.

nanotubes; not attached to other nanotubes.” LGES-1057, 8; see LGES-1060, 14
(presenting a similar construction in [IPR2024-01012). When questioned at
deposition in IPR2024-01005, PO’s expert, Dr. Chung confirmed that she applied
the same definition of “discrete” in that proceeding as she has done here. See
LGES-1055, 118:14-24. To the extent that this explicit construction, instead, is
PO’s interpretation of the term “discrete,” it, too, is inconsistent with the plain

language of the 909 Patent and should not be adopted.
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“discrete, non-agglomerated, and exfoliated
carbon nanotubes”

102

LGES-1058, 50

B.  The °909 Patent does not support that discrete nanotubes must
be fully isolated or separated from one another

The 909 Patent is unambiguous: “[t]he term ‘discrete carbon nanotubes’ as
used herein refers to carbon nanotubes capable of being separated to give
individual tubes.” LGES-1001, 3:47-49 (emphasis added). Tellingly, PO quotes
this very sentence, but only in part, stating that the 909 Patent confirms that
“‘discrete’ CNTs are ‘separated to give individual tubes.”” POR, 52. PO’s
stealthy omission of the key phrase “capable of’ (LGES-1001, 3:47-49)
unjustifiably changes the meaning of this statement, which, when read in its
entirety, cannot support PO’s narrow interpretation of the term “discrete.”

Notably, while this statement in the 909 Patent encompasses nanotubes that
are already separated, it is not so limited. Both PO’s implicit construction (framed

misleading as Petitioner’s position) and PO’s explicit construction in [PR2024-
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01005 are inconsistent with this statement in the *909 Patent, and instead present

an overly narrow interpretation that should not be adopted.

C. Requiring “discrete” nanotubes to be isolated contradicts PO’s
own positions in co-pending litigation

PO’s narrow construction is undermined by its own infringement
contentions, in which PO alleged that the SEM images below depict “discrete”
carbon nanotubes; the allegedly discrete nanotubes they highlight clearly depict
nanotubes touching each other (original highlighting by PO). See LGES-1050, 33;

LGES-1056, 96-7.

T

x20,000 15.0kV LED

LGES-1050, 33 (original at left, cropped and magnified at right)
PO has thus acknowledged that “discrete” nanotubes need not be physically
separated. PO cannot maintain such contradictory positions simultaneously—
advocating for one interpretation here and an entirely different interpretation in

district court proceedings. This contradiction alone highlights the implausibility
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and inconsistency of PO’s assertion that discrete nanotubes must be individually
isolated.

II. OHATA-KAVAN

A.  PQ’s assertions that the electrode active material is not in
contact with the nanotubes in the Ohata-Kavan composition are
unphysical and inconsistent with Ohata’s disclosure

PO’s interpretation of Ohata’s morphology as having nanotubes fully
embedded in the electrode material, thus precluding attachment between nanotubes
and active material particles, runs counter to Ohata’s objective of using nanotubes
to provide “an excellent conductive path in an electrode.” LGES-1004, [0016]. In
fact, it was well-understood—and indeed acknowledged by Dr. Chung—that
contact between nanotubes and active material is necessary for functional electrode

materials. See LGES-1054, 17:1-15, 16:2-12; LGES-1056, 8.

1. PO’s theory that there is no contact between nanotubes and
electrode active material is illogical and technically
inaccurate

PO argues that the Ohata-Kavan nanotubes are “fully embedded within and
coated by the resin matrix,” which “prevent[s] the active material from attaching to
the surface of the CNTs.” POR, 36, 43-44. This is illogical. A composition in
which there was no contact between nanotubes and active material, as PO
proposes, would simply be non-functional as a battery electrode material. LGES-

1056, 99.
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It is well-established that in battery electrode materials, there must be
electrical contact between the active material and the conductive additive, to enable
current flow through the electrode. See LGES-1056, 410 (citing MRD-2017,
[0094]; MRD-2018, [0092]). Indeed, Dr. Chung readily acknowledged this to be
the case, explaining at deposition that “the conductive additive needs to be in
physical contact with the active material so that the charges can come out or go in
of this active material particle.” LGES-1054, 17:1-15. Said another way, without
contact between the conductive additive (e.g., nanotubes) and the active material,
the electrode material would be inoperable in a battery. See LGES-1054, 16:2-12 ,
36:18-37:5 (“you need to have a plurality of nanotubes coming together and
making electrical contact between one another -- that is, touching one another ...
so as -- as a whole, the network would provide a continuous electrically conductive
path.”).

Given this basic physical operation of battery electrodes, the folly of PO’s
position becomes apparent. PO argues that a “resin layer separat[es] the active
material from the surface of the CNTs” such that “it is impossible for the active
material to attach to the surface of the CNTs.” POR, 44. This makes no sense.

PO acknowledges that PVDF binder is non-conductive. See LGES-1054, 37:22-25
(“PVDF is not conductive”); POR, 19. A configuration in which CNTs are fully

embedded within a non-conductive resin and thus electrically isolated from the
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active material is not viable and is inconsistent with battery fabrication practices
that are specifically intended to enhance conductivity. LGES-1056, §11, 15-16.
Moreover, PO’s position is incompatible with Ohata’s stated goal of
improving electrical conductivity of electrode materials. Ohata aims to use
nanotubes to “form an excellent conductive path in an electrode.” LGES-1004,
[0016]. Yet this could not happen in PO’s hypothetical structure: nanotubes that
are “fully embedded” within a non-conductive binder and thus not able to contact
one another or the active material particles, as PO proposes (see POR, 19), would
be unable to provide such a conductive path. LGES-1056, 412. Instead, as Dr.
Zhu explains and as acknowledged by Dr. Chung, an electrode material without
contact between nanotubes and active material would be non-functional, while
Ohata’s material has good electrochemical performance. /d.; LGES-1054, 14:15-

18:16; LGES-1004, Table 3; LGES-1056, §12.

2. The solubility of Ohata’s binder in NMP belies PO’s
argument that Ohata’s nanotubes remain fully embedded in
the binder matrix

Even to the extent that Ohata’s nanotubes are fully embedded within the
PVDF binder of the masterbatch, that embedding would not withstand processing
to prepare the electrode material mixture paste. LGES-1056, 421. Ohata’s
masterbatch is mixed with active material particles and NMP, and “[t]he

masterbatch was easily dissolved in [NMP].” LGES-1004, [0032]. Indeed, that

7
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the PVDF binder of Ohata’s masterbatch is readily soluble in NMP was well-
known. LGES-1056, q13-21 (citing LGES-1061, [0004]; LGES-1062, 2). The
solubility of PVDF in NMP refutes PO’s allegation that even after processing with
NMP, the nanotubes remain “fully embedded within and coated by the resin
matrix.” POR, 43-44. And in fact, dissolution of PVDF makes sense given the
need for physical contact between the nanotubes and active material discussed
supra. LGES-1056, 22.

Moreover, PO’s position that “the PVDF coating would be more strongly
bound to the oxidized CNTs” is inconsistent with literature reports of a weak
interaction between functionalized nanotubes and PVDF. LGES-1056, 423 (citing
LGES-1059, 5). Given this weak interaction, and the high solubility of PVDF in
NMP, a POSITA would have recognized that NMP can in fact substantially
remove PVDF from the CNT surface, enabling attachment of active material

particles to the nanotubes. Id.

3. PQO’s own corroborating references refute its theory of
complete embedding of Ohata’s nanotubes in the binder
material

PO’s mechanistic explanation for why Ohata’s nanotubes purportedly
remain embedded in the binder is also refuted by general knowledge of the art,

evidenced even by PO’s own corroborating references. LGES-1056, 924.
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For instance, PO cites MRD-2017’s Figure 2 to argue that carbon nanotubes
remain embedded in PVDF “domains,” even after NMP dissolution, thereby
preventing contact with active material. MRD-2006, §123. But PO’s
interpretation of this figure is speculative and contradicted by MRD-2017’s own
disclosure. Specifically, MRD-2017 explains that CNTs “form electrical bridges
between the active material particles,” and this explanation is supported by
experimental results indicating that the CNTs are not, in fact, electrically isolated.
MRD-2017, [0094], see [0123]-[0125]; LGES-1056, 925. That is, in MRD-2017,
CNTs physically contact the active material, rather than being insulated from the
active material, as PO contends. LGES-1056, 4923-24; see also MRD-2018,
[0092], [0131].

Dr. Chung’s own testimony confirms that PO’s interpretation of MRD-2017
cannot be sustained. She admitted that Figure 2 is “not very clear,” and indeed was
unable to identify a single carbon nanotube in the image. LGES-1054, 53:7-57:2.
Dr. Chung’s statement that CNTs are “hidden inside these domains” is not
grounded in what the figure shows, but rather on speculation that contradicts both
the image and the specification. LGES-1054, 53:7-57:2. Nor does interpreting
Figure 2 in light of the specification, as Dr. Chung proposes, save PO’s position.

See LGES-1054, 54:16-55:10. The specification of MRD-2017 confirms that
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CNTs are not embedded and isolated, but instead dispersed and connected to the
active material. MRD-2017, [0094], [0123].

Other references PO attempts to use to corroborate its embedded nanotubes
theory are likewise insufficient. For instance, MRD-2018 states that CNTs “form
electrical bridges between the particles of active material.” (MRD-2018, [0092],
[0131]), undermining PO’s assertion that the CNTs become embedded or isolated
within the PVDF matrix. LGES-1056, 926.

PO’s reliance on MRD-2008 is likewise misplaced and contradicted by the
reference itself. PO cites MRD-2008 as describing a “glue-like” process in which
carbon black is “embedded in PVDF resin,” analogizing it to the Ohata-Kavan
structure. POR, 22. But if the conductive carbon black were truly embedded
within PVDF to the point of being isolated from the active material—as PO
suggests—the resulting structure would lack the necessary conductivity to function
as an electrode. LGES-1056, 9927-30.

B. The nanotubes in the Ohata-Kavan composition are discrete

PO argues that the Ohata-Kavan composition would not include discrete
nanotubes because of the presence of a continuous network of nanotubes, but this
argument relies on PO’s overly restrictive construction for “discrete.” The term
“discrete” does not preclude a network of nanotubes, e.g., in point-to-point contact,

providing a conductive pathway through the electrode material, as is the case in

10
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Ohata-Kavan. Indeed, the 909 Patent itself indicates that discrete nanotubes
enhance conductivity, well-aligned with the purpose of the Ohata-Kavan
nanotubes. LGES-1056, 931; See LGES-1001, 1:44-50, 2:24-28, 2:4-11, 2:12-17,
Table 1.

PO takes issue with the Petition’s “reliance on cartoon Figure 1 of Ohata.”
POR, 53. To be sure, Figure 1 is just a schematic diagram, but one that the Petition
demonstrated would have been understood as representing the discrete nanotubes
of Ohata’s composition. See Petition, 20-22. Regardless, PO’s myopic focus on
Fig. 1 ignores what the Board already recognized at institution (Institution
Decision, 17): the Petition relied upon not only Ohata’s Fig. 1, but also numerous
other citations, bolstered by explanation and expert corroboration, to demonstrate
that the nanotubes in the combination are discrete. See Petition, 19-22; LGES-
1003, 9980-83. Indeed, PO’s main objection to the Petition’s showing of
discreteness in the Ohata-Kavan nanotubes appears to be based not in any criticism
of Ohata, but instead in its own excessively narrow interpretation of what
constitutes a discrete nanotube.

PO further attempts to argue against the discreteness of the Ohata-Kavan
nanotubes fail in their reliance on Gan (MRD-2019)—an entirely different
reference. For instance, in addressing the Petition’s explanation that oxidation

further promotes that the nanotubes are discrete, PO cites to Gan, which, it alleges,

11
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“teaches that functionalized CNTs within a polymer will be drawn closer together
... facilitating the formation of a continuous network.” POR, 58-59 (citing MRD-
2019, [0018]-[0021]). Yet as noted supra, a continuous, conductive network of
nanotubes is consistent with a population of discrete nanotubes, e.g., nanotubes in
point-to-point contact. Even to the extent that Gan is relevant to the structure of
the Ohata-Kavan composition (which PO has not established), the morphology of
Gan’s nanotube network does not demonstrate absence of discrete nanotubes in
Ohata-Kavan. LGES-1056, 432.

Separately, PO also appears to argue that the Ohata-Kavan nanotubes would
be arranged as shown in Gan’s SEM images. See POR, 53-54. But PO’s reliance
on Gan’s FIG. 5, which illustrates networks of non-oxidized nanotubes, has not
been demonstrated by PO to inform POSITA’s views as to oxidized nanotubes
within a Ohata-Kavan composition. See MRD-2019, [0014]. Indeed, a POSITA
would not have drawn any conclusions about the arrangement of the Ohata-Kavan
nanotubes from this image of an entirely different material, fabricated in an
entirely different way. LGES-1056, 933.

C. PO fails to refute the Petition’s several distinct motivations for
the Ohata-Kavan combination

The Petition presented six distinct motivations underpinning the Ohata-
Kavan combination. PO’s sole objection to several of these motivations is rooted

in its mischaracterization of the nanotubes as being fully embedded within the

12
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resin matrix, which, as discussed supra, is not the case. And PO’s arguments
against the other motivations advanced in the Petition are also deficient, leaving

PO with no viable rebuttal to the robust Ohata-Kavan combination.

1. PO’s objections to the Petition’s motivations to combine
Ohata and Kavan are premised on its incorrect theory that
nanotubes are fully embedded in the binder

PO’s argument that “[a] POSITA would have had no motivation to oxidize
the CNTs of Ohata pursuant to Kavan, because ... the masterbatch process would
destroy all benefits described by Kavan” (POR, 44-45) is premised on PO’s flawed
understanding of the Ohata-Kavan nanotubes as being fully embedded in the resin.
But as established above, this is not accurate. When the structure of the Ohata-
Kavan composition is properly understood to involve contact between nanotubes
and active material particles, PO’s objections to the motivations set forth in the
Petition are revealed to be without merit.

Indeed, PO specifically acknowledges that its sole objection to the “first
three alleged reasons” for the combination advanced in the Petition is because
“[a]ll three reasons are premised on the active material being able to ‘anchor’ to
the functional groups of the oxidized CNTs.” POR, 46. But as discussed supra
(see §I1.A), this is not correct: the active material is, in fact, able to anchor to the
functional groups on the nanotubes. Accordingly, PO’s objections amount to

nothing more than a non-sequitur.
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The Petition also explained that oxidized nanotubes would promote
dispersion of the nanotubes in the composite. Petition, 10. PO asserts that this
improved dispersibility is because in Kavan, the functional groups “enhance[] the
CNTs’ interaction with water,” while in the Ohata-Kavan composition, “the naked
oxidized CNTs are not exposed to water, but instead are first covered in resin,” and
thus that “Kavan does not support the assertion that oxidizing the resin-covered
CNTs of Ohata-Kavan would improve dispersibility.” POR, 47.

PO’s argument is wrong. First, the Ohata-Kavan nanotubes are not
embedded in resin. Second, PO is factually wrong in stating that Kavan uses only
water as the dispersion medium. In fact, Kavan uses NMP as the solvent for PVDF
and for slurry formation during electrode fabrication. See LGES-1005, 2. Third,
in Ohata-Kavan, the masterbatch is mixed with NMP and active material, as taught
by Ohata. See LGES-1004, [0032]; Petition, 7; LGES-1056, 435. To the extent
that PO views Kavan as teaching dispersibility in water alone, this is nonetheless
relevant to the dispersibility of oxidized nanotubes in NMP given that both NMP
and water are polar solvents. LGES-1056, 435. That is, a POSITA would have
recognized that functionalized nanotubes have improved dispersibility not only in
water, but also in other polar solvents such as NMP. /d.

With regard to the dispersion of nanotubes, MRD also argues that “Ohata

already achieves uniform dispersal without oxidation,” and thus “there would have
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been no motivation to oxidize to improve dispersion.” POR, 47-48. But PO cites
to Ohata’s description of uniform dispersion of nanotubes in its masterbatch. Even
if there were no room for improvement in the dispersion of nanotubes in the
masterbatch (which is not necessarily true), PO ignores that the presence of
oxidative functionalities on the nanotubes would still promote dispersion of the
nanotubes in the later-formed NMP slurry. LGES-1056, 4936-37.

Notably, PO’s only arguments against the first three motivations advanced in
the Petition assume there is no contact between nanotubes and active material
particles; PO does not even attempt to argue that the Petition’s motivations would
be inapplicable to a composition in which nanotubes are in contact with the active
material particles. And because this is the morphology of the Ohata-Kavan

composition, these three motivations stand effectively unrebutted.

2. PQO’s objection to the Petition’s identification of purification
as a motivation for the Ohata-Kavan combination is legally
improper

Regarding the Petition’s explanation that oxidation can remove impurities
(see Petition, 11), PO argues that “nothing in Ohata or Kavan teaches or suggests
that the CNTs have impurities.” POR, 48. This is not the correct analysis. Ohata
need not have recognized that its nanotubes possess impurities for the reduction of

impurities to motivate the combination. See Intel Corp. v. PACT XPP Schweiz AG,

61 F.4th 1373, 1380 (Fed. Cir. 2023) (““Additionally, ‘universal’ motivations
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known in a particular field to improve technology provide ‘a motivation to
combine prior art references even absent any hint of suggestion in the references
themselves.’” (citing Intel Corp. v. Qualcomm Inc., 21 F.4th 784, 797 (Fed. Cir.
2021)) (emphasis original)).

And as to PO’s statement that impurities are not a concern because “Kavan
teaches that it uses ‘purified’ CNTs” (POR, 48), this is beside the point: the

Petition “uses Ohata as a starting point,” not Kavan. Petition, 7.

3. PO overlooks that the Petition’s motivations for the Ohata-
Kavan combination are rooted in specific oxidation levels

PO’s argument that “Petitioner cannot rely on motivations to oxidize
generally” without addressing “whether there was a motivation to use oxidized
CNTs at the claimed level of 1% to 15%” (POR, 48) ignores the context
underpinning the motivations advanced in the Petition. That is, PO overlooks that
the first three reasons advanced in the Petition (see Petition, 8-10) are drawn
specifically from Kavan’s results, which indicate performance improvements
achieved not when using generic oxidized nanotubes, but when using nanotubes

oxidized at particular oxidation levels falling within the claimed range.

4. Ohata does not discourage or teach away from oxidation of
nanotubes

PO’s assertion that “oxidizing CNTs adversely affects their desirable

intrinsic properties, further discouraging a POSITA from oxidizing per Kavan”
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(POR, 45; see 50) is not sufficient to undermine the Ohata-Kavan combination.
But a POSITA would have known how to balance competing advantages and
disadvantages. See LGES-1003, 949. More generally, the mere existence of a
disadvantage to a modification does not negate other established motivations for a
POSITA to pursue a combination, here the Ohata-Kavan combination. See
Medichem, S.A. v. Rolabo, S.L., 437 F.3d 1157, 1165 (Fed. Cir. 2006) (“a given
course of action often has simultaneous advantages and disadvantages, and this
does not necessarily obviate motivation to combine™); Winner Int’l Royalty Corp.
v. Wang, 202 F.3d 1340, 1349 n.8 (Fed. Cir. 2000).

Moreover, PO is incorrect in asserting that Ohata “teaches away from
exposing the naked CNTs to the active material.” POR, 50. As already discussed,
Ohata does, in fact, expose the CNTs to the active material by way of the
dissolution of the masterbatch resin by NMP, and a reference cannot teach away
from its own teaching. But the details of PO’s argument reveal PO’s attempt to
obscure this reality. In presenting its teaching away argument, PO cites to Ohata’s
indication that when incorporating a resin “during the step of preparing an
electrode material mixture paste, the addition of the carbon nanotubes is difficult.”
POR, 50, citing LGES-1004, [0021]. But while this speaks to challenges of adding

nanotubes after masterbatch formation, it nevertheless affirmatively anticipates
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their addition. As Dr. Zhu explained, resin can be applied at any stage based on
“common sense” and that there is no “definitive order.” See MRD-2024, 50-51.

D. PO’s arguments against the POSITA’s expectation of success are
rooted in its misunderstanding of the Ohata-Kavan composition

PO argues that “implicit in all of Petitioner’s ‘reasons’ for a reasonable
expectation of success is the incorrect assumption that Ohata-Kavan exposes the
CNTs to the active material.” POR, 51. But because the nanotubes are, in fact,
directly exposed to the active material, as discussed above, PO’s objections are
unjustified. And PO fails to provide any rebuttal to the Petition’s proposition that a
POSITA would have expected success in the context of oxidized nanotubes
promoting better attachment with active material particles, as is the case in the
properly framed Ohata-Kavan combination.

E. Claim 6 is obvious over Ohata-Kavan

In Ohata’s masterbatch process, carbon nanotubes are the additive (see
LGES-1004, [0015]-[0016]), and thus, as explained in the Petition, a POSITA
would have expected the nanotubes to be uniformly dispersed. See Petition, 33-36.
PQO’s objection to this position fails for two reason. First, it overlooks that a
masterbatch process is a conventional approach known to “uniformly disperse” an
additive in a matrix. LGES-1004, [0003]; see LGES-1063, 7:61-67; LGES-1056,
938. Second, its assertions misrepresent Ohata. In particular, PO’s citation to

Ohata at [0021] to argue that “Ohata describes the difficulty of dispersing CNTs in
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resin” (POR, 61) fails to acknowledge that the indicated difficulty is contextualized
to the context of “add[ing] a resin during the step of preparing an electrode
material mixture paste,” not in the context of a masterbatch. LGES-1004, [0021].
Furthermore, PO’s citation to Ohata at [0019] (see POR, 61) omits that Ohata’s
reference to low dispersibility of nanotubes in resin is not a generic statement, but
instead is specific to the case “when the length of the carbon nanotubes is large.”
LGES-1004, [0019].

Moreover, PO’s objection to the Petition’s demonstration that the Ohata-
Kavan nanotubes are dispersed “without clustering on a dimension scale less than
1 micrometer” overlooks key aspects of the Petition’s application of Ohata to claim
6. See POR, 64-65. First, PO fails to address the Petition’s explanation that a
POSITA would have found this to be obvious given the size range of Ohata’s
nanotubes and Ohata’s explicit disclosure that the nanotubes are “dispersed.” See
Petition, 34-35. And second, PO fails to contend with the role of Ohata’s
masterbatch process in enabling dispersion of nanotubes, which again, given the
size range of Ohata’s nanotubes, would have rendered obvious the claimed scale of
dispersion. See id.; LGES-1056, 438.

Notably, as mentioned in the Petition, the prior art cannot be held to a
stricter standard of disclosure than what is disclosed in the specification of the

patent itself. See In re Epstein, 32 F.3d 1559, 1568 (Fed. Cir. 1994). PO appears
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to recognize this, pointing in its infringement contentions for claim 6 to nanotubes
that are clearly not “uniformly” dispersed. This image highlights PO’s
inconsistencies on this claim: it looks to require theoretical uniformity for purposes
of evading prior art while seeking relief from the same requirement when

attempting to apply the claims to accused products.

. By 11:23:41

LGES-1050, 55

III. LEE-WEPASNICK

A. PQO’s arguments that the Lee-Wepasnick nanotubes are not discrete
are based on mischaracterizations of Lee’s disclosure

None of PO’s objections to the Petition’s showing of discrete nanotubes in
the Lee-Wepasnick combination is viable, at least because each relies on a

misinterpretation of Lee or of the nature of the Lee-Wepasnick combination.
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1. PO’s assumption that Lee’s nanotubes are agglomerated
misrepresents Lee’s teachings

PO’s allegation that the Petition’s “failure to sufficiently explain or
demonstrate how Lee can teach ‘discrete’ CNTs given the repeated teachings of
‘agglomeration’ is fatal to the Lee based grounds” (POR, 71) is based on a
fundamental misunderstanding of Lee’s structure.?

Lee’s primary nanoparticles (5, green infra) are composed of nanotubes 3

“bound to [] non-carbonaceous material” 1. LGES-1006, [0040]; LGES-1056,

939-40.
10
2 Primary
carbon @ nanoparticle
nanotubes X

Non-carbonaceous
material

2 The Institution Decision indicates a similar misunderstanding. See Institution

Decision, 33.
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Excerpt from Lee, Fig. 1

PO does not contest that the nanotubes in the primary nanoparticles are
discrete. Instead, PO takes issue with the agglomeration of primary nanoparticles
into secondary nanoparticles. LGES-1006, Abstract. But this agglomeration does
not imply that the nanotubes are no longer discrete. Agglomeration in this context
refers to assembly of primary nanoparticles into secondary nanoparticles—not
agglomeration of nanotubes with themselves. See LGES-1006, [0040]. Indeed,
nanotubes in Lee’s primary particles are prevented from agglomerating with one
another because they are already bound, as discrete nanotubes, to the non-
carbonaceous material. LGES-1056, 939. Nothing in Lee indicates that the
primary nanoparticles are disassembled prior to agglomeration such that the
nanotubes would be available to agglomerate with one another—nor has Patent

Owner alleged that this occurs.

2. PO’s reliance on Lee’s Fig. 6 SEM image is unfounded

PO’s reliance on Lee’s Fig. 6 to conclude that Lee’s nanotubes are “grouped
together” (POR, 73-74) is undermined by Dr. Chung’s admissions that this figure
is unsuitable to support such a determination. At deposition, Dr. Chung conceded
that “the image is really low in quality ... and it’s hard to see the features there.”
LGES-1054, 66:2567:1-. Moreover, even to the extent that this figure does show a

bundle of “numerous CNTs intertwined with each other,” as PO contends (POR,
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74), its existence does not preclude that other, discrete nanotubes, consistent with
the morphology of Lee’s composition. Indeed, PO acknowledges that “POSITA
cannot see what a distance representing a 1 nm diameter [nanotube] looks [like]”
(POR, 74), meaning that discrete nanotubes would not necessarily even be visible.
In fact, given the scale and admitted poor quality of this figure, it is simply not
reliable as to the presence or absence of discrete nanotubes in the composition—
and certainly not for conclusions that contradict Lee’s teachings elsewhere

regarding the structure of its composition.

3. PO’s attempts to cast doubt on the Petition’s reliance on
Lee’s schematic diagrams are inaccurate

PO argues that size “inconsistencies” between Lee’s schematics and Lee’s
Fig. 6 “evidence ... that Lee’s depiction of the nanotubes in its schematics is
“impossible.” POR, 75-77.

First, the Petition did not rely on either the scale of Lee’s schematic
diagrams or the specific placement of the nanotubes in demonstrating that the Lee-
Wepasnick nanotubes are discrete, and thus PO’s objections are unjustified.

Moreover, as discussed above, discrete nanotubes would not even be visible
in Lee’s Fig. 6 and thus no conclusions regarding the relative size of nanotubes and

non-carbonaceous material can be drawn from that image.
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Substantively, PO’s apparent demand that the size relationship between
nanotubes and the other material be the same between the schematics and the Fig.
6 SEM image once again demonstrates PO’s failure to grasp the fundamental
structure of the Lee-Wepasnick material. The Lee-Wepasnick composition
includes secondary nanoparticles composed of agglomerates of primary
nanoparticles, which in turn are composed of nanotubes and non-carbonaceous
material. In Fig. 1, as PO notes, the nanotubes “have a length longer than the
length of the non-carbonaceous material 1.” POR, 76. But in Fig. 1, the nanotubes
also have a length that is less than the size of the agglomerated secondary particle,
consistent with what PO observes about the Fig. 6 SEM image. There is no

inconsistency.

4. PQO’s aspect ratio argument ignores that Lee’s disclosed
aspect ratio overlaps with the aspect ratio of the claimed
discrete nanotubes

PO’s argument that “an aspect ratio of at least 5,000 would almost certainly
preclude the possibility of any discrete CNTs” (POR, 74) is a blatant
misrepresentation of Petition. Nowhere does the Petition even mention the range
“at least 5,000 (POR, 74). The Lee-Wepasnick nanotubes have an aspect ratio of
10-10,000. See Petition, 64. Even if larger aspect ratio nanotubes may be more
subject to entanglement than smaller aspect ratio nanotubes, the Lee-Wepasnick

nanotubes still encompass the claimed range of aspect ratios, which the 909 Patent
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confirms are capable of being discrete. Indeed, PO appears to acknowledges that
its position lacks merit, qualifying its objection with the statement that distinct
CNTs “would likely not be achievable at certain aspect ratios”—but not at all

aspect ratios—"“within Lee’s very broad range.” POR, 75 (emphasis added).

S. PO’s argument about thermal treatment is also premised on
a misunderstanding of the Lee-Wepasnick composition

PO’s argument that as a result of Lee’s thermal drying process, “the organic
solvent evaporates ... resulting in CNT agglomerates” (POR, 75) ignores that the
thermal treatment is not applied to the nanotubes alone, but to the nanotubes
together with the non-carbonaceous material. In Lee’s process, prior to drying,
“the non-carbonaceous material ... bind with the hollow carbon nanofibers, thus
forming the primary nanoparticles.” LGES-1006, [0063]. Only then is the drying
conducted. /d., [0060]. In the context of drying a material that is “strongly bound
together” (id., [0063]), PO’s error becomes apparent: there is no “collapse of the
assembly of CNTs” (POR, 75), because there is no assembly of CNTs to begin
with. Instead, the drying operates on primary nanoparticles—i.e., nanotubes bound
to non-carbonaceous material—that, through the drying process, agglomerate into
secondary particles. See LGES-1006, [0061].

Notably, Lee indicates the importance of this nanotube-non-carbonaceous

material binding in enabling “the structure of the anode active material [to] be

25



Proceeding No. IPR2024-01006
Attorney Docket No: 18768-02101P4

maintained.” LGES-1006, [0063]. To the extent PO’s arguments regarding the
purported existence of an “assembly of CNTs” is predicated on an implicit
assumption that the structure of Lee’s primary nanoparticles is somehow destroyed

through the drying process, this assumption is inconsistent with Lee.

6. The Petition demonstrated that oxidation in the
combination promoted discrete nanotubes

PO’s argument that “Petitioner fails to explain how oxidation can help with
dispersion of Lee’s CNTs” (POR, 77) overlooks that the Petition addressed this
very question, explaining that the presence of functional groups on the nanotubes
prevents agglomeration. See LGES-1003, 4163. That is, for instance,
functionalized nanotubes that are “mixed in an organic solvent” along with non-
carbonaceous material (LGES-1006, [0060]), as in Lee, are sterically hindered
from agglomerating into bundles, and instead remain as generally individually
distinct nanotubes.

B. PO has failed to demonstrate criticality of the claimed range of
aspect ratios

PO’s argument that “Petitioner cannot rely on Lee’s incredibly broad aspect
ratio range to render the claims obvious” (POR, 78) fails to establish any
meaningful difference between nanotubes having an aspect ratio of 10-500 (as

claimed) range and 10-10,000 (as in the Lee-Wepasnick nanotubes).
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The law of overlapping ranges is clear. “A prima facie case of obviousness
typically exists when the ranges of a claimed composition overlap the ranges
disclosed in the prior art.” In re Peterson, 315 F.3d 1325, 1329 (Fed. Cir. 2003).
This 1s the case here: the claimed 10-500 aspect ratio range overlaps—and indeed
falls completely within—the Lee-Wepasnick 10-10,000 range. See Peterson, 315
F.3d at 1330 (“In fact, when, as here, the claimed ranges are completely
encompassed by the prior art, the conclusion is even more compelling than in cases
of mere overlap”).

The prima facie obviousness of an overlapping range can be rebutted “by
showing that the claimed range achieves unexpected results relative to the prior art
range.” In re Woodruff, 919 F.2d 1575, 1578 (Fed. Cir. 1990). But PO has not
done this. Instead, PO has merely offered generic statements alleging ““significant
differences resulting in materially different structure and behaviors” (POR, 80),
without providing any evidence that these effects (to the extent they exist at all) are
specific to the particular claimed range.

PO’s arguments that “due to the numerous significant differences in the
structure and behavior, there would have been no motivation to try to optimize
Lee-Wepasnick’s remarkably broad range” are similarly deficient. Generic
complaints about the breadth of the Lee-Wepasnick range is not factual evidence

of unexpected results. See In re Geisler, 116 F.3d 1465, 1470 (Fed. Cir. 1997) (“it
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is well settled that unexpected results must be established by factual evidence”
(citing In re Antonie, 559 F.2d 618, 620, 195 USPQ 6, 8 (CCPA 1977)) (emphasis
added)). PO has provided no such demonstration of criticality, nor provided any
evidence tied to the claimed range. As such, PO’s arguments are insufficient.

C. Claim 6 is obvious over Lee-Wepasnick

PO’s position that the Petition’s reliance on Lee’s Figure 1 is “legally
improper” (POR, 81) ignores that the Petition did not assert explicit disclosure of
the uniform distribution of nanotubes, but instead showed a POSITA would have
found it to be obvious in view of that schematic, coupled with “the dispersed
nature of the nanotubes” of the combination. Petition, 76-77. PO’s arguments fail
to rebut the obviousness theory advanced in the Petition.

IV. CONCLUSION

For all the foregoing reasons, Petitioner respectfully submits that the Board

should find the Challenged Claims unpatentable.
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