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Petitioner’s Demonstratives

Case No. IPR2024-01006 (Patent No. 8,808,909)
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Administrative Patent Judges

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

1 Samsung Electronics Co., Ltd. and Samsung Electronics America, Inc., which filed petitions in IPR2025-00356, IPR2025-00357, and IPR2025-00359, 
have been joined as petitioners in these proceedings. 
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LGES 1101 
LGES v. MRD 

IPR2024-01006



Asserted Grounds

2

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

909 Pet., 2; 924 Pet., 1; 483 Pet., 1 

IPR2024-01006 (’909 Patent)*

IPR2024-01011 (’924 Patent)

IPR2024-01013 (’483 Patent)

* The record from IPR2024-01006 is primarily referenced throughout when addressing same topics covered in all three IPRs.



Table of Contents
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

• Overview of the ’909, ’924, and ’483 Patents
• Issue 1: “Discrete” Carbon Nanotubes

• IPR2024-01006, -01011, -01013
• Issue 2: Obviousness over Ohata and Kavan

• IPR2024-01006, -01011, -01013
• Issue 3: Obviousness over Lee and Wepasnick

• IPR2024-01006 (’909 Patent) only
• Issue 4: Obviousness over Cheng and Gan

• IPR2024-01011 (’924 Patent) only
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Overview of the ’909, ’924, and ’483 
Patents

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
4



Claim 1 of each patent

5

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: The ’909 Patent 
IPR2024-01013: The ’483 Patent

IPR2024-01011: The ’924 Patent
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“Discrete” Carbon Nanotubes

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

ISSUE 1
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“Discrete” Carbon Nanotubes

7

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

’909 Patent

IPR2024-01006: Pet. Reply, 1

Petitioner’s Reply

’924 Patent

’483 Patent



PO’s applied construction is inconsistent with the patents

8

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
IPR2024-01006: LGES-1001, 3:47-49; POR, 51-52; Pet. Reply, 3; ID, 4

’909 PatentPatent Owner’s Response

Petitioner’s Reply

Institution Decision



PO misrepresents Petitioner’s position
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet. Reply, 1; PO Sur-Reply, 10; MRD-2043, 13:3-20

Patent Owner’s Sur-Reply

Dr. Zhu’s Deposition



PO misrepresents Petitioner’s position
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: POR, 51-52; MRD-2024, 11:1-8; 

Patent Owner’s Response Deposition of Dr Zhu



PO misrepresents Petitioner’s position

11

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: LGES-1056, ¶5; Pet. Reply, 2

Petitioner’s Reply Supplemental Declaration of Dr. Zhu



IPR2024-01006: LGES-1001, 3:35-40, FIG. 1 

’909 Patent

12

The patents contradict PO’s interpretation of “discrete”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



The patents contradict PO’s interpretation of “discrete”

IPR2024-01011: Pet. Reply, 25-26; LGES-1056, ¶52; LGES-1001, 1:42-63, 2:17-29, 9-29

’924 Patent

13

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



PO’s position contradicts its own infringement contentions
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet. Reply, 4; PO Sur-Reply, 10-11; MRD-2043, 16:7-17:10

Petitioner’s Reply Patent Owner’s Sur-Reply
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Obviousness over Ohata and Kavan
(’909, ’924, and ’483 Patents)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

ISSUE 2
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Table of Contents – Ohata-Kavan

16

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

• Overview of the Ohata-Kavan combination
• Issue 2A: Active material is attached to the surface of carbon 

nanotubes in the Ohata-Kavan combination
• Issue 2B: The Ohata-Kavan nanotubes are discrete
• Issue 2C: A POSITA would have been motivated to combine 

Ohata and Kavan
• Issue 2D: A POSITA would have expected success in combining 

Ohata and Kavan
• Issue 2E: Claim 6 of the ’909 Patent and claim 8 of the ’483 

Patent are obvious over the Ohata-Kavan combination
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The Ohata-Kavan Combination

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
17



Ohata describes a CNT-containing paste for lithium ion batteries

18

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet., 5-6

Petition



Ohata

IPR2024-01006: LGES-1004, [0015]-[0017], [0023]; Pet., 5-6

Ohata describes a CNT-containing paste for lithium ion batteries

19

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Kavan discloses oxidized CNTs for use in lithium ion batteries

20

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: LGES-1005, 1; Pet., 6-7

Petition Kavan



The Ohata-Kavan combination

21

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet., 7-8

Petition
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ISSUE 2A

Active material is attached to the 
surface of carbon nanotubes in the 

Ohata-Kavan combination

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

[1a-1b] discrete carbon nanotubes 
having crystals or layers of lithium ion 
active material attached to their surface
(’909 Patent)

[1a-1b] discrete carbon nanotubes 
having ion active material attached to 
their surface (’924 Patent)

[1d] wherein the discrete carbon 
nanotubes have crystals or layers of 
lithium ion active material ionically 
attached to their surface (’483 Patent)

22



23

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet., 23-25; LGES-1005, 2

Petition
Kavan

In Ohata-Kavan, active material is attached to the surface of CNTs



24

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: LGES-1003, ¶¶90, 98; Pet., 23-25

Dr. Zhu Declaration

In Ohata-Kavan, active material is attached to the surface of CNTs



IPR2024-1006: LGES-1003, ¶¶92-93; Pet., 23-24

Dr. Zhu Declaration

In Ohata-Kavan, active material is attached to the surface of CNTs
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



In Ohata-Kavan, active material is attached to the surface of CNTs

IPR2024-01013: LGES-1003, ¶95; Pet., 42-44

Dr. Zhu Declaration

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

26



IPR2024-01006: Pet., 7; LGES-1004, [0032] 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

In Ohata-Kavan, active material is attached to the surface of CNTs

OhataPetition

27



PO asserts that Ohata-Kavan CNTs are fully embedded within the resin matrix, 
preventing the attachment of active materials to the CNTs

28

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: POR, 19-21

Patent Owner’s Response



PO’s assertions of nanotube embedding are incorrect

29

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet. Reply, 5, 7

Petitioner’s Reply



30

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

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



Ohata’s resin is dissolved during subsequent processing

31

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006; LGES-1004, [0032]; Pet. Reply, 6-7

Petitioner’s Reply

Ohata



Ohata’s resin is dissolved during subsequent processing

32

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: LGES-1056, ¶¶14, 22, 23; Pet. Reply, 7-8

Dr. Zhu Supplemental Declaration



IPR2024-01006: Pet. Reply, 8; LGES-1056, ¶¶18-19, 24

Ohata’s resin is dissolved during subsequent processing

Petitioner’s Reply

Dr. Zhu Supplemental Declaration

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

33



PO’s own corroborating references refute its theory of complete embedding

34

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Patent Owner’s Response

IPR2024-01006: POR, 36-37



PO’s own corroborating references refute its theory of complete embedding

35

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Patent Owner’s Response: MRD-2017

IPR2024-01006: POR, 39-41



PO’s own corroborating references refute its theory of complete embedding

IPR2024-01006: Pet. Reply, 9-10; LGES-1054, 54:16-55:10
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

36

Petitioner’s Reply Dr. Chung’s Deposition



IPR2024-01006: Pet. Reply, 9; MRD-2017, [0094], [0123]

PO’s own corroborating references refute its theory of complete embedding

Petitioner’s Reply
MRD-2017

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

37



PO’s own corroborating references refute its theory of complete embedding

IPR2024-01013: Pet. Reply, 11-12; MRD-2018, [0092], [0131]

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Petitioner’s Reply MRD-2018

38



PO’s own corroborating references refute its theory of complete embedding

IPR2024-01006: POR, 33-34

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

39

Patent Owner’s Response: MRD-2008



PO’s own corroborating references refute its theory of complete embedding

IPR2024-01006: Pet. Reply, 10; LGES-1056, 29, 31; MRD-2008, 10:21-32, 11:13-17

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Petitioner’s Reply MRD-2008

40



PO’s own corroborating references refute its theory of complete embedding

IPR2024-01006: PO Sur-Reply, 23; POR, 34

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

41

Patent Owner’s Sur-Reply

Patent Owner’s Response



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

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

42



Active material attached to CNTs is necessary for a viable battery

43

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet. Reply, 6-7

Petitioner’s Reply



Active material attached to CNTs is necessary for a viable battery

IPR2024-01006: LGES-1054, 17:1-15; Pet. Reply, 6

Deposition of Dr. Chung

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

44



Active material attached to CNTs is necessary for a viable battery

45

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006; LGES-1004, [0016]; Pet. Reply, 7

Petitioner’s Reply
Ohata



PO argues that Petitioner ignores electron tunneling

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006; PO’s Sur-Reply, 14-16 46

Patent Owner’s Sur-Reply



Electron tunneling in lithium ion batteries

IPR2024-01006; MRD-2044, 12:23-14:3; Petitioner’s Observations, 1
47

Dr. Zhu’s Second Deposition

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



’483 Patent: Active materials are “ionically attached” to the surface of CNTs

IPR2024-01013: Pet. Reply, 22; LGES-1003. ¶95; LGES-1058, 15:9-19, 27:11-21

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Dr. Zhu Dr. Chung

48



49

ISSUE 2B

The Ohata-Kavan nanotubes are 
discrete

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

[1a] discrete carbon nanotubes
(’909 Patent)

[1a] discrete carbon nanotubes
(’924 Patent)

[1a] discrete, non-agglomerated, and 
exfoliated carbon nanotubes having a 
surface 
(’483 Patent)

49



The Ohata-Kavan nanotubes are discrete

50

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet., 21; LGES-1004, [0016]-[0017]

Ohata



The Ohata-Kavan nanotubes are discrete

51

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet., 19-20; LGES-1004, [0016]-[0017]

Ohata
Petition
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet., 21-22; LGES-1003, ¶82

The Ohata-Kavan nanotubes are discrete

Petition Dr. Zhu Declaration
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

The Ohata-Kavan nanotubes are discrete

Patent Owner’s Response

IPR2024-01006: Pet., 21; POR, 53



Petitioner’s Reply Institution Decision

The Ohata-Kavan nanotubes are discrete

IPR2024-01006: Pet. Reply, 11; Institution Decision, 17-18 54

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Patent Owner’s Response

IPR2024-01006: POR, 56

The Ohata-Kavan nanotubes are discrete

55

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

The Ohata-Kavan nanotubes are discrete

IPR2024-01006: Pet. Reply, 10-11; LGES-1001, 1:44-50, 2:4-11, 2:24-28,

’909 Patent
Petitioner’s Reply



The term “discrete” does not preclude a network of nanotubes 

IPR2024-01011: Pet. Reply, 25-26; LGES-1056, ¶52; LGES-1001, 1:42-63, 2:17-29, 9-29

’924 Patent
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Patent Owner’s Response

IPR2024-01006: POR, 56-57; Pet. Reply, 11-12

The Ohata-Kavan nanotubes are discrete
Petitioner’s Reply
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

The Ohata-Kavan nanotubes are discrete

IPR2024-01006: PO Sur-Reply, 25-27

Patent Owner’s Sur-Reply



60

ISSUE 2C

A POSITA would have been motivated to 
combine Ohata and Kavan

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
60



Three of the motivations for oxidized nanotubes

61

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet., 8-10



Three of the motivations for oxidized nanotubes

62

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: POR, 45-46; Pet. Reply, 13

Patent Owner’s Response Petitioner’s Reply



Fourth motivation for oxidized nanotubes
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: LGES-1004, [0016]; Pet., 10-11

Ohata



Fourth motivation for oxidized nanotubes

64

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: LGES-1003, ¶49; Pet., 8; POR, 47-48; Pet. Reply, 15;  

Petitioner’s Reply

Patent Owner’s Response

Dr. Zhu Declaration



Fifth motivation for oxidized nanotubes

65

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: LGES-1010, 2; Pet., 11

LGES-1010



Fifth motivation for oxidized nanotubes

66

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: POR, 48; Pet. Reply, 15-16

Patent Owner’s Response Petitioner’s Reply



Motivations for oxidized nanotubes
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: POR, 48-49; Pet. Reply, 16 

Patent Owner’s Response Petitioner’s Reply



Oxidation level of Kavan’s nanotubes

68

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: LGES-1005, 1, 2, 4; Pet., 9, 28

. . .

Petition

Kavan
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ISSUE 2D

A POSITA would have expected success 
in combining Ohata and Kavan

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
69



Expectation of success

70

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet., 11-12

Petition



Expectation of success

71

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet., 15-16

Petition



Expectation of success: Patent Owner

72

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: POR, 51; Pet. Reply, 18

Patent Owner’s Response Petitioner’s Reply
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ISSUE 2E

Claim 6 of the ’909 Patent and Claim 8 of the 
’483 Patent are obvious over Ohata-Kavan

(IPR2024-01006 and IPR2024-01013)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

[6b] wherein the carbon nanotubes are uniformly dispersed without clustering 
on a dimension scale less than 1 micrometer (’909 Patent)

[8e] wherein the carbon nanotubes are uniformly dispersed without clustering 
on a dimension scale of less than about 1 micrometer (’483 Patent)

73



The Ohata-Kavan nanotubes are uniformly dispersed

74

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet., 33-34; LGES-1003, 117

Petition Dr. Zhu’s Declaration

IPR2024-01013: Pet., 56-57; LGES-1003, 129



The Ohata-Kavan nanotubes are uniformly dispersed

75

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: POR, 61

Patent Owner’s Response

IPR2024-01013: POR, 64-65



The Ohata-Kavan nanotubes are uniformly dispersed

76

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet. Reply, 18; LGES-1004, [0019], [0021]

Petitioner’s Reply
Ohata

IPR2024-01013: Pet. Reply, 23; LGES-1004, [0019], [0021]



The dispersion is without clustering on a scale of < 1 micrometer

77

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet., 34-36

Petition

IPR2024-01013: Pet., 56-58



The dispersion is without clustering on a scale of < 1 micrometer
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet., 35-36

Petition

IPR2024-01013: Pet., 56-58



The dispersion is without clustering on a scale of < 1 micrometer

79

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: POR, 64-65; Pet. Reply, 19

Patent Owner’s Response Petitioner’s Reply

IPR2024-01013: POR, 68; Pet. Reply, 23-24



The dispersion is without clustering on a scale of < 1 micrometer

80

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet. Reply, 19-20; LGES-1050, 55

Petitioner’s Reply Patent Owner’s Infringement Contentions

IPR2024-01013: Pet. Reply, 24-24; LGES-1050, 55
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Obviousness over Lee and Wepasnick
(IPR2024-01006 only)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

ISSUE 3

81



Table of Contents – Lee-Wepasnick

82

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

• Overview of the Lee-Wepasnick combination
• Issue 3A: The Lee-Wepasnick nanotubes are discrete
• Issue 3B: The claimed range of aspect ratios is obvious
• Issue 3C: Claim 6 is obvious over the Lee-Wepasnick 

combination



The Lee-Wepasnick Combination

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
83



Lee describes an anode active material including carbon nanotubes

84

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: LGES-1006, [0040], Fig. 1; Pet., 38; Pet. Reply, 21

Lee



The Lee-Wepasnick combination

85

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet., 42

Petition
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The Lee-Wepasnick nanotubes are discrete

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

ISSUE 3A

[1a-1b] discrete carbon nanotubes having crystals or layers of lithium 
ion active material attached to their surface

86



Structure of Lee’s material

87

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: LGES-1006, [0040], Fig. 1; Pet., 38; Pet. Reply, 21

Lee



The Lee-Wepasnick nanotubes are discrete

88
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet., 53-54; Pet. Reply, 21

Petition



Oxidation promotes non-agglomeration

89

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: LGES-1003, 163; Pet, 53 

Dr. Zhu’s Declaration



Oxidation promotes non-agglomeration

90

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
IPR2024-01006: LGES-1014, 821-822; LGES-1007, [0027]; Pet, 53 

LGES-1014

LGES-1007



The Lee-Wepasnick nanoparticles—not nanotubes—are agglomerated

91

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: LGES-1006, [0040]; LGES-1056, ¶40; POR, 71; Pet. Reply, 21

Patent Owner’s Response

Dr. Zhu’s Supplemental Declaration

Lee



Oxidation promotes non-agglomeration

92

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
IPR2024-01006: LGES-1003, ¶¶82, 163; POR, 77; Pet., 54

Patent Owner’s Response Dr. Zhu’s Declaration



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

93

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: LGES-1006, Fig. 6; POR, 73-74

. . .

Patent Owner’s Response



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

94
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: LGES-1054, 66:15-67:1; POR, 73-74; Pet. Reply, 22-23

Petitioner’s Reply

Deposition of Patent Owner’s expert, Dr. Chung



PO’s aspect ratio argument misrepresents the Petition

95

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: POR, 74-75

Patent Owner’s Response



PO’s aspect ratio argument misrepresents the Petition

96

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: LGES-1001, claim 1; Pet., 64; Pet. Reply, 24-25

Petition 

’909 Patent: Claim 1

Petitioner’s Reply



PO’s thermal treatment argument misunderstands the combination

97

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: POR, 75

Patent Owner’s Response



PO’s thermal treatment argument misunderstands the combination

98

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: LGES-1006, [0060], [0063]; Pet. Reply, 25

Petitioner’s Reply Lee



ISSUE 3B

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

The claimed range of aspect ratios is 
obvious

[1c] wherein the discrete carbon nanotubes have an aspect ratio of 10 to 500

99



Aspect ratios of the Lee-Wepasnick nanotubes

100

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: LGES-1006, [0047]; Pet., 64-65

[1c] wherein the discrete carbon nanotubes have an aspect ratio of 10 to 500

Lee
Petition



Aspect ratios of the Lee-Wepasnick nanotubes

101

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: POR, 79-80

Patent Owner’s Response



Aspect ratios of the Lee-Wepasnick nanotubes

102

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet. Reply, 27-28

Petitioner’s Reply
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ISSUE 3C

Claim 6 of the ’909 Patent is obvious 
over Lee-Wepasnick

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
103



The Lee-Wepasnick nanotubes are uniformly dispersed

104

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

IPR2024-01006: Pet., 76-77

Petition
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Obviousness over Cheng and Gan
(IPR2024-01011 only)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

ISSUE 4

105



Table of Contents – Cheng-Gan

106

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

• Overview of the Cheng-Gan combination
• Issue 4A: The Cheng-Gan nanotubes have 1%-15% oxidation 

levels
• Issue 4B: A POSITA would have been motivated to combine 

Cheng and Gan and expected success
• Issue 4C: The Cheng-Gan nanotubes are discrete



The Cheng-Gan Combination

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
107



Cheng describes obtaining CNT/LiFePO4 composite for lithium ion batteries

108

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Petition Cheng

IPR2024-01011: LGES-1007, Abstract; Pet., 36-37 



Gan describes benefits of functionalizing (oxidizing) CNT 
Petition Gan

IPR2024-01011:  LGES-1021, Abstract, [0018]-[0021]; Pet., 38-40

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

109



The Cheng-Gan combination

Petition 

IPR2024-01011:  Pet., 41-42

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

110



111

The Cheng-Gan nanotubes have 1%-15% 
oxidation levels

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

ISSUE 4A

[1d] “[wherein the discrete carbon nanotubes have] oxidation levels from 
1% to 15% by weight of the carbon nanotube”

111



Oxidation level of Cheng-Gan’s nanotubes

112

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Petition Gan

IPR2024-01011:  LGES-1021, [0024]; Pet., 41-42

[1d] “[wherein the discrete carbon nanotubes have] oxidation levels from 
1% to 15% by weight of the carbon nanotube”



Oxidation level of Cheng-Gan’s nanotubes
Patent Owner’s Response

IPR2024-01011: POR, 62-63
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

113



Dr. Zhu Supplemental Declaration 

Oxidation level of Cheng-Gan’s nanotubes

Petitioner’s reply 

IPR2024-01011: Pet. Reply, 18-20; LGES-1056, ¶¶40-41   114

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Even under PO’s argument based on isolated ox-CNTs, PO’s 
position cannot be sustained

IPR2024-01011: Pet. Reply, 18

Petitioner’s Reply 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

115



Even under PO’s argument based on isolated ox-CNTs, PO’s 
position cannot be sustained

IPR2024-01011: LGES-1056, ¶39; Pet. Reply, 18-19; LGES-1042, 7  

Dr. Zhu Supplemental Declaration 
LGES-1042

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

116



Cheng-Gan’s oxidized groups are retained and attached to LFP

Petitioner’s reply

IPR2024-01011: Pet. Reply, 20

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
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Cheng-Gan’s oxidized groups are retained and attached to LFP

Dr. Zhu Supplemental Declaration 
LGES-1032

IPR2024-01011: LGES-1056, ¶43; Pet. Reply, 20; LGES-1032, 1, LGES-1040, 2

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

118

LGES-1040 (Electronic Supplementary Information of LGES-1032)



Cheng-Gan’s oxidized groups are retained and attached to LFP

IPR2024-01011: LGES-1056, ¶44; Pet. Reply, 20-21; LGES-1043, 6-7, FIG. 4(e), (f)

Dr. Zhu Supplemental Declaration LGES-1043 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
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Cheng-Gan’s oxidized groups are retained and attached to LFP
Dr. Zhu Supplemental Declaration LGES-1041 

IPR2024-01011: LGES-1056, ¶46; Pet. Reply, 20-21; LGES-1041, 5, FIG. 4(d)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
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Cheng-Gan’s oxidized groups are retained and attached to LFP

Patent Owner’s Response

IPR2024-01011: POR, 64; MRD-2006, ¶182

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

121

Dr. Chung Declaration



Cheng-Gan’s oxidized groups are retained and attached to LFP
Dr. Zhu Supplemental Declaration 

IPR2024-01011: LGES-1056, ¶¶ 48-49; Pet. Reply, 21

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
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123

Cheng-Gan’s oxidized groups are retained and attached to LFP
Dr. Chung Deposition

IPR2024-01011: LGES-1001, 5:30-53; LGES-1056, ¶¶ 48-49; Pet. Reply, 21; LGES-1053, 13 

’924 Patent

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



PO’s assertion that Cheng’s calcination conditions are limiting 
is unfounded

Petitioner’s reply

IPR2024-01011: Pet. Reply, 22-23 124

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



PO’s assertion that Cheng’s calcination conditions are limiting 
is unfounded

IPR2024-01011: Pet. 37; LGES-1007, Abstract 125

Petition Cheng

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Dr. Zhu Deposition

PO’s assertion that Cheng’s calcination conditions are limiting 
is unfounded

IPR2024-01011: MRD-2026, 40-41, 44-45; Pet. Reply, 22-23 126

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



PO fails to recognize that the objective of the combination is to yield a final 
composite with an oxidation level of about 2.5%-10% post-calcination

Petition

IPR2024-01011: Pet. 41-42, 63-64 127

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



128

A POSITA would have been motivated to 
combine Cheng and Gan and would have 

expected success

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

ISSUE 4B

[1d] “[wherein the discrete carbon nanotubes have] oxidation levels from 
1% to 15% by weight of the carbon nanotube”

128



First three motivations for oxidized nanotubes

Dr. Zhu’s Declaration 

IPR2024-01011: LGES-1003, ¶110; Pet. 42-43

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
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First three motivations for oxidized nanotubes (Cont’d)
Dr. Zhu’s Declaration 

IPR2024-01011: LGES-1003, ¶¶112-113; Pet. 43-45

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
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First three motivations for oxidized nanotubes (Cont’d)

Patent Owner’s Response Petitioner’s reply

IPR2024-01011: POR, 67; Pet. Reply, 24

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
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Fourth motivation for oxidized nanotubes
Dr. Zhu’s Declaration Patent Owner’s Response

IPR2024-01011: LGES-1003, ¶114; Pet. 45; POR, 68

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

132



Fifth motivation for oxidized nanotubes
Dr. Zhu’s Declaration Patent Owner’s Response

IPR2024-01011: LGES-1003, ¶115; Pet. 46; POR, 68

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
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Reasonable expectation of success
Dr. Zhu’s Declaration 

IPR2024-01011: LGES-1003, ¶¶118-119; Pet. 48-49

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
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Reasonable expectation of success
Dr. Zhu’s Declaration 

IPR2024-01011: LGES-1003, ¶¶120-122; Pet. 49-50

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
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Reasonable expectation of success

Patent Owner’s Response
Petitioner’s reply

IPR2024-01011: POR, 69-70; Pet. Reply, 24 

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
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137

The Cheng-Gan nanotubes are discrete

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

ISSUE 4C

[1a] “[A composition used in lithium ion batteries comprising] discrete 
carbon nanotubes”
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Cheng-Gan nanotubes are discrete

Petition 

IPR2024-01011: Pet. 51; LGES-1007, Abstract, [0012], claim 2
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

138

Cheng



Cheng-Gan nanotubes are discrete

Petition Cheng

IPR2024-01011: Pet. 52-53; LGES-1007, Abstract, [0021], [0073]
139

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Cheng-Gan nanotubes are discrete
Petition 

IPR2024-01011: Pet. 53-54 
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
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Cheng-Gan nanotubes are discrete
’924 Patent Cheng

IPR2024-01011: LGES-1007, Abstract, [0013]-[0014]; LGES-1001. 5:31-52; Pet. 53-54 141

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Cheng-Gan nanotubes are discrete

IPR2024-01011: Pet. 54-55; POR, 83 
142

Petition Patent Owner’s Response

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Cheng-Gan nanotubes are discrete
Dr. Zhu Declaration

IPR2024-01011: LGES-1003, ¶71; Pet. 54-55  
143

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 



Cheng-Gan nanotubes are discrete
Patent Owner’s Response

IPR2024-01011: POR, 73, 84  
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 
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Cheng-Gan nanotubes are discrete
Petitioner’s reply

IPR2024-01011: 
Pet. Reply, 25-26; 
LGES-1056, ¶51

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

145

Dr. Zhu Supplemental declaration 




