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1DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Summary of IPRs and Disputed Issues
• Banin Grounds

• Anticipation
• Obviousness

• Alone
• + Herron/Farneth, + Bawendi, + Treadway, + Braun

• Zaban Grounds
• Obviousness

• + Ptatschek/Farneth
• + Yu, + Braun, + Bawendi

Overview
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Overview of Nanoparticle Patents
Summary of IPRs and Disputed Issues

IPR2021-00184, Ex. 1001 IPR2021-00186, Ex. 1001 IPR2021-00183, Ex. 1001 IPR2021-00185, Ex. 1001

IPR2021-00183, Paper 1 at 8-11; IPR2021-00184, Paper 1 at 6-9; IPR2021-00185, Paper 1 at 8-12; IPR2021-00186, Paper 1 at 6-10 Samsung Exhibit 1101 - IPR2021-00186
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Overview - Patents Describe Seeding Growth With Molecular Cluster Compounds
Summary of IPRs and Disputed Issues

See also ’365 patent, 5:28-37, 7:54-57; ’828 patent, 3:41-45, 6:42-57; ’557 patent, 9:63-10:5, 15:12-14

’423 patent, 7:39-42

’423 patent, 5:12-21

• Molecular cluster seeded growth

• Molecular clusters as seeds provide advantages
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Overview – Representative Claims
Summary of IPRs and Disputed Issues

See also ’365 patent, claim 1; ’557 patent, claim 1

’828 patent, claim 1

’423 patent, claim 1

Method Nanoparticle
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Construction of “Molecular Cluster Compound” (“MCC”)
Summary of IPRs and Disputed Issues

Ex. 1091 at 18

IPR2021-00183, Paper 25 at 29; IPR2021-00184, Paper 25 at 28;
IPR2021-00185, Paper 26 at 28; IPR2021-00186, Paper 25 at 25

Court’s Construction

PO’s Response

Samsung Exhibit 1101 - IPR2021-00186
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Grounds by Primary Reference
Summary of IPRs and Disputed Issues

Banin Zaban

Banin anticipates or renders obvious

’423 patent, cls. 1-6, 10-14, 21-25
’365 patent, cls. 1, 7-12, 15-17, 22, 23

Banin in view of Herron/Farneth renders obvious

’365 patent, cls. 2-6, 18-21
’828 patent, cls. 1, 3-6, 8-14

+ Braun renders obvious
’557 patent, cls. 1-6, 16, 17

+ Bawendi renders obvious
’423 patent, cls. 7-9

+ Treadway renders obvious
’365 patent, cls. 13, 14

Zaban in view of Ptatschek renders obvious

’423 patent, cls. 1, 10-16, 21-24

Zaban in view of Ptatschek/Farneth + Yu 
renders obvious
’423 patent, cls. 4-6, 25; ’365 patent, cls. 1-9, 17-23
’828 patent, cls. 1, 3-6, 14

+ Ptatschek + Braun renders obvious
’557 patent, cls. 1, 16, 17

+ Ptatschek/Farneth + Yu + Braun renders 
obvious

’828 patent, cls. 8-13
’557 patent, cls. 4-6

+ Ptatschek + Bawendi renders obvious
’423 patent, cls. 7-9
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• Summary of IPRs and Disputed Issues
• Banin Grounds

• Anticipation
• Obviousness

• Alone
• + Herron/Farneth, + Bawendi, + Treadway, + Braun

• Zaban Grounds
• Obviousness

• + Ptatschek/Farneth
• + Yu, + Braun, + Bawendi

Overview

Samsung Exhibit 1101 - IPR2021-00186



8DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(’423 patent, cls. 1-6, 10-14, 21-25; ’365 patent, cls. 1, 7-12, 15-17, 22, 23)

IPR2021-00184, Paper 1 at 20-34 and Paper 25 at 29-46; IPR2021-00186, Paper 1 at 22-33 and Paper 25 at 25-42

Banin Grounds: Banin Alone Anticipates Or Renders Obvious

Banin: Discloses method of making nanoparticles in the 
presence of an Au101(PPh3)21Cl5 MCC under conditions permitting 
seeding and growth

Petition:*
• ’423 patent – claims anticipated and obvious
• ’365 patent – claims anticipated and obvious

PO’s Primary Disputes:
• Whether Banin discloses a MCC
• Whether Banin teaches away from seeded growth

Ex. 1005 (Banin) at Cover

*Banin’s disclosures regarding MCC and seeded growth apply equally to the ’557 and ’828 patent IPRs

Samsung Exhibit 1101 - IPR2021-00186
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Banin discloses use of a “molecular cluster compound” to seed growth

IPR2021-00183, Paper 1 at 25, 35-37; IPR2021-00184, Paper 1 at 22-24;
IPR2021-00185, Paper 1 at 31-32; IPR2021-00186, Paper 1 at 22-23, 28-30

Banin Grounds: Banin Alone Anticipates Or Renders Obvious

IPR2021-00184, Ex. 1093 ¶ 34 (citing Ex. 1005 (Banin), Fig. 1)
Ex. 1005 (Banin) at 20:12-16; see also IPR2021-00184, Ex. 1002 ¶ 90; 

IPR2021-00186, Ex. 1002 ¶ 90

Ex. 1005 (Banin) at 6:9-14

Dr. Green
Pet’r’s Expert

Banin

Samsung Exhibit 1101 - IPR2021-00186
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PO’s focus on Hutchison ignores Banin’s disclosure
Banin Discloses a MCC

Banin

IPR2021-00183, Ex. 1093 ¶¶ 17, 22; see also IPR2021-00184, Ex. 1093 ¶¶ 17, 22;
IPR2021-00185, Ex. 1093 ¶¶ 17, 22; IPR2021-00186, Ex. 1093 ¶¶ 17, 22 

Ex. 1005 (Banin) at 20:13-16

Ex. 1005 (Banin) at 22:25-28

Dr. Green
Pet’r’s Expert

•Single formula

•Size selection

IPR2021-00183, Paper 1 at 25, 36 and Paper 33 at 2-4; IPR2021-00184, Paper 1 at 23 and Paper 32 at 2-5;
IPR2021-00185, Paper 1 at 31-32 and Paper 33 at 2-5; IPR2021-00186, Paper 1 at 22, 29 and Paper 32 at 2-4 Samsung Exhibit 1101 - IPR2021-00186
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Hutchison does not disclose size selection for the tested sample
Banin Discloses a MCC

• PO argues ─ without support ─ that Hutchison’s process automatically results in size selection

• Hutchison’s tested sample included impurity — shows no size selection

IPR2021-00183, Ex. 1093 ¶ 23; IPR2021-00184, Ex. 1093 ¶ 23;
IPR2021-00185, Ex. 1093 ¶ 23; IPR2021-00186, Ex. 1093 ¶ 23

Dr. Green
Pet’r’s Expert

Ex. 2017 (Hutchison) at 1-2

PO’s Sur-Reply

IPR2021-00186, Paper 39 at 7

Hutchison

IPR2021-00183, Paper 33 at 2-5; IPR2021-00184, Paper 32 at 2-5; IPR2021-00185, Paper 33 at 2-5; IPR2021-00186, Paper 32 at 2-5 Samsung Exhibit 1101 - IPR2021-00186
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PO’s arguments about MCC with a “mean” diameter miss the mark
Banin Discloses a MCC

IPR2021-00183, Ex. 1093 ¶¶ 18, 21; see also IPR2021-00184, Ex. 1093 ¶¶ 18, 21;
IPR2021-00185, Ex. 1093 ¶¶ 18, 21; IPR2021-00186, Ex. 1093 ¶¶ 18, 21 

Dr. Green
Pet’r’s Expert

• MCC focuses on molecular formula, not size

• Banin discloses uniform MCCs

Ex. 1005 (Banin) at Fig. 10A

IPR2021-00183, Paper 1 at 25, 36 and Paper 33 at 2-5; IPR2021-00184, Paper 1 at 23 and Paper 32 at 2-5;
IPR2021-00185, Paper 1 at 31-32 and Paper 33 at 2-5; IPR2021-00186, Paper 1 at 22, 29 and Paper 32 at 2-5 Samsung Exhibit 1101 - IPR2021-00186
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Evidence shows identical particles can have different 2D sizes
Banin Discloses a MCC

See, e.g., IPR2021-00184, Ex. 1093 ¶¶ 19-20

Dr. Green
Pet’r’s Expert

Herron’s Non-Spherical MCC

Ex. 1016 (Herron) at Fig. 1(A)

IPR2021-00183, Paper 33 at 2-5; IPR2021-00184, Paper 32 at 2-5; IPR2021-00185, Paper 33 at 2-5; IPR2021-00186, Paper 32 at 2-5

• No dispute Herron discloses a MCC
Ex. 1099 (Dr. Cossairt Tr.) at 114:14-17; see also ’423 patent,  

11:56-67;’828 patent, 12:46; ’365 patent, 12:9

Ex. 1016 (Herron) at Abstract

Samsung Exhibit 1101 - IPR2021-00186
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PO’s arguments regarding size of nanorods are irrelevant and incorrect
Banin Discloses a MCC

Ex. 1005 (Banin) at 7:6-12; see also Ex. 1099 at 64:6-17 (Dr. Cossairt admitting same)

Banin

• Evidence shows MCCs are not perfectly spherical

• Claims do not require that nanoparticles have same size

• Evidence also shows size variation also due to other factors

Dr. Cossairt
PO’s Expert

Ex. 1099 at 98:3-6; see also id. at 86:9-11, 94:12-16, 101:14-15
’423 patent at cl. 7

IPR2021-00183, Paper 33 at 2-5; IPR2021-00184, Paper 32 at 2-6; IPR2021-00185, Paper 33 at 2-6; IPR2021-00186, Paper 32 at 2-5 Samsung Exhibit 1101 - IPR2021-00186
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Whether Banin’s gold MCCs agglomerate is irrelevant
Banin Discloses a MCC

Dr. Green
Pet’r’s Expert

IPR2021-00183, Ex. 1093 ¶ 27; IPR2021-00184, Ex. 1093 ¶ 27;
IPR2021-00185, Ex. 1093 ¶ 27; IPR2021-00186, Ex. 1093 ¶ 27

’365 patent at cl. 1

IPR2021-00183, Paper 33 at 7; IPR2021-00184, Paper 32 at 7-8; IPR2021-00185, Paper 33 at 7-8; IPR2021-00186, Paper 32 at 7 Samsung Exhibit 1101 - IPR2021-00186
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Dr. Bawendi’s testimony does not support PO’s aggregation arguments
Banin Discloses a MCC

Dr. Bawendi
Dist. Ct. Expert

Ex. 2034 at 120:8-13

IPR2021-00184, Paper 25 at 38; see also id. at 41

PO’s Response

Ex. 2033 at 2

• Dr. Bawendi’s article and testimony did not concern 
Banin, Banin’s gold MCCs, or size distributions

IPR2021-00183, Paper 33 at 7-8; IPR2021-00184, Paper 32 at 7-9; IPR2021-00185, Paper 33 at 7-9; IPR2021-00186, Paper 32 at 7-8 Samsung Exhibit 1101 - IPR2021-00186
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PO’s argument that prior art was unable to chemically characterize the MCC 
is wrong and irrelevant

Banin Discloses a MCC

IPR2021-00183, Ex. 1093 ¶ 25; IPR2021-00184, Ex. 1093 ¶ 25;
IPR2021-00185, Ex. 1093 ¶ 25; IPR2021-00186, Ex. 1093 ¶ 25

Dr. Green
Pet’r’s Expert

Ex. 1099 at 35:5-36:1

Dr. Cossairt
PO’s Expert

IPR2021-00183, Paper 33 at 6; IPR2021-00184, Paper 32 at 6-7; IPR2021-00185, Paper 33 at 6; IPR2021-00186, Paper 32 at 6-7

• No support

• Not required

Samsung Exhibit 1101 - IPR2021-00186



18DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

PO’s argument that Banin teaches away from seeded growth is wrong
Banin Discloses Conditions Permitting Seeding and Growth

Krippelz v. Ford Motor Co., 667 F.3d 1261, 1269 (Fed. Cir. 2012)

“First and foremost, teaching away
is not relevant to an anticipation
analysis; it is only a component of
an obviousness analysis.”

Ex. 1005 (Banin) at 6:3-8

IPR2021-00184, Ex. 1093 ¶ 34 (citing Ex. 1005, Fig. 1 (annotated))

Banin

Dr. Green
Pet’r’s Expert

IPR2021-00183, Paper 1 at 35-37 and Paper 33 at 9-10; IPR2021-00184, Paper 1 at 22-24 and Paper 32 at 9-11;
IPR2021-00185, Paper 1 at 31-32 and Paper 33 at 10-11; IPR2021-00186, Paper 1 at 28-30 and Paper 32 at 9-11 Samsung Exhibit 1101 - IPR2021-00186
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Banin states that its gold seeds are at the end of the nanorods
Banin Discloses Seeded Growth

IPR2021-00183, Ex. 1093 ¶ 35; IPR2021-00184, Ex. 1093 ¶ 34; IPR2021-00185, Ex. 1093 ¶ 35; IPR2021-00186, Ex. 1093 ¶ 36

Ex. 1005 (Banin) at 22:29-30

IPR2021-00183, Paper 1 at 26-27, 35-37 and Paper 33 at 9-10; IPR2021-00184, Paper 1 at 22-24 and Paper 32 at 9-11;
IPR2021-00185, Paper 1 at 31-32 and Paper 33 at 10-11; IPR2021-00186, Paper 1 at 23-24 and Paper 32 at 9-11

Dr. Green
Pet’r’s Expert
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• Summary of IPRs and Disputed Issues
• Banin Grounds

• Anticipation
• Obviousness

• Alone
• + Herron/Farneth, + Bawendi, + Treadway, + Braun

• Zaban Grounds
• Obviousness

• + Ptatschek/Farneth
• + Yu, + Braun, + Bawendi

Overview
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Banin discloses MCCs and it would have been obvious to use MCCs
Banin Renders Obvious a MCC

Dr. Cossairt
PO’s Expert

Ex. 1099 at 49:20-50:13

IPR2021-00186, Paper 17 at 22

Institution Decision

IPR2021-00183, Paper 1 at 25-26 and Paper 33 at 8-9; IPR2021-00184, Paper 1 at 28 and Paper 32 at 11;
IPR2021-00185, Paper 1 at 31-32 and Paper 33 at 9-10; IPR2021-00186, Paper 1 at 31 and Paper 32 at 11

Ex. 1099 at 67:3-10

Samsung Exhibit 1101 - IPR2021-00186
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PO’s argument confuses Banin’s stock and growth solutions
Banin Renders Obvious Claim 4

’423 patent, cl. 4

’423 Patent – Claim 4

Banin

Ex. 1005 (Banin) at 20:16-24

IPR2021-00184, Ex. 1093 ¶ 37

IPR2021-00184, Paper 1 at 28-30 and Paper 32 at 11-12 Samsung Exhibit 1101 - IPR2021-00186
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Banin renders obvious the claimed first and second temperatures
Banin Renders Obvious Claims 5 and 6

’423 Patent – Claims 5 & 6

See Dr. Green’s 1st Decl., IPR2021-00184, Ex. 1002 ¶¶ 123-27;
Dr. Green’s 2nd Decl., IPR2021-00184, Ex. 1093 ¶ 38IPR2021-00184, Paper 25 at 45-46

PO’s Response

• Obvious to adjust temperatures — higher first
temperature improves dissolution rate and lower
second temperature is encompassed within Banin’s
disclosure of “about 300°C”

• PO’s cites a different embodiment of Banin (Ex. 1005
at 17:22-19:12) involving Au nanoparticles with 2 nm
diameter

• Banin does not say temperatures below 300°C do not
work, only that 1D growth did not occur for that
different embodiment (Id. at 19:9-12)

• PO’s expert admits challenged claims do not require
any specific nanoparticle shape

• Claim 5 does not recite a reaction temperature, but
rather a pre-reaction solution temperature

• PO mischaracterizes Banin’s disclosure and the 
challenged claims

IPR2021-00184, Paper 1 at 30-31 and Paper 32 at 12-13 Samsung Exhibit 1101 - IPR2021-00186
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• Summary of IPRs and Disputed Issues
• Banin Grounds

• Anticipation
• Obviousness

• Alone
• + Herron/Farneth, + Bawendi, + Treadway, + Braun

• Zaban Grounds
• Obviousness

• + Ptatschek/Farneth
• + Yu, + Braun, + Bawendi

Overview

Samsung Exhibit 1101 - IPR2021-00186
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Banin in view of Herron (’365 patent, cls. 2-6, 18-21; ’828 patent, cls. 1, 3-
6, 8-14) or Farneth (’828 patent, cls. 1, 3) renders obvious

IPR2021-00183, Paper 1 at 21-44 and Paper 25 at 45-58; IPR2021-00186, Paper 1 at 33-39 and Paper 16 at 43-51

Banin Grounds: Banin and Herron or Farneth Render Obvious

Banin: Discloses method of making nanoparticles in presence of 
Au101 MCC, which may be replaced with Cd- and Zn-based 
compounds, under conditions permitting seeding and growth

Herron: Discloses Cd-based MCC

Farneth: Discloses Zn-based MCC

Petition: A POSITA would have been motivated to use Herron’s or 
Farneth’s MCC in Banin’s process because:

• Group 12 MCCs were less expensive than Au MCCs,
• Group 12 MCCs were known and used in the field, and
• Banin teaches using Zn/Cd-based compounds as seeds

PO Disputes: Motivation to combine Banin with Herron or Farneth

Ex. 1016 (Herron) at 1427, Fig. 1 Ex. 1009 (Farneth) at 919, Fig. 5

Ex. 1016 at Abstract

Herron

Ex. 1009 at 919

Farneth

Samsung Exhibit 1101 - IPR2021-00186
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Herron and Farneth disclose MCCs useful for semiconductor films
Banin Grounds: Overview of Herron and Farneth

Ex. 1016 (Herron) at Title Ex. 1009 (Farneth) at 919

Ex. 1009 (Farneth) at 921

Herron Farneth

IPR2021-00183, Paper 1 at 17-19, 21-24, 38-41; IPR2021-00186, Paper 1 at 19-20, 33-36

Ex. 1016 (Herron) at 1428

Samsung Exhibit 1101 - IPR2021-00186
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A POSITA would have been motivated to replace Banin’s Au101 MCC with 
Herron’s Cd-based or Farneth’s Zn-based MCC

Banin and Herron or Farneth Render Obvious 

Ex. 1009 (Farneth) at 919Ex. 1016 (Herron) at Abstract

Banin

Herron Farneth
Ex. 1005 (Banin) at 20:12-16

Ex. 1005 (Banin) at 6:9-11

Ex. 1005 (Banin) at 31:3-4

IPR2021-00183, Paper 1 at 21-24, 38-41 and Paper 33 at 10-17; IPR2021-00186, Paper 1 at 33-36 and Paper 32 at 11-16 Samsung Exhibit 1101 - IPR2021-00186
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PO’s no motivation and hindsight arguments ignore known benefits of MCCs
Banin and Herron or Farneth Render Obvious 

Ex. 1069 (Khitrov) at 44Ex. 1045 (Cumberland) at 1584

• Prior art taught benefits of MCCs
• greater synthetic control
• lower reaction temperatures
• improved nanoparticle properties
• better reaction scalability

IPR2021-00183, Paper 1 at 22-23, 39-40 and Paper 33 at 11; IPR2021-00186, Paper 1 at 34-35 and Paper 32 at 11-12

❶ ❷

❸ ❹

KhitrovCumberland

Samsung Exhibit 1101 - IPR2021-00186
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PO’s expert admitted MCCs known and provided benefits
Banin and Herron or Farneth Render Obvious 

Dr. Cossairt
PO’s Expert

Ex. 1099 at 49:20-50:7, 81:17-82:3

* * *

Ex. 1099 at 80:10-81:15

IPR2021-00183, Paper 33 at 11; IPR2021-00186, Paper 32 at 12

MCCs known, including Cd-based MCCs Motive to use for known benefits

Ex. 1099 at 79:3-19

Samsung Exhibit 1101 - IPR2021-00186
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PO’s metal vs. semiconductor argument is inapt
Banin and Herron or Farneth Render Obvious 

IPR2021-00183, Paper 33 at 11-12; IPR2021-00186, Paper 32 at 12-13

Dr. Cossairt
PO’s Expert

IPR2021-00186, Ex. 2030 ¶ 137; see also IPR2021-00183, Ex. 2030 ¶ 131

Ex. 2031 at 18:13-23

Dr. Green
Pet’r’s Expert

Ex. 1005 (Banin) at 31:3-4

Ex. 1005 (Banin) at 6:9-11

• Banin’s express disclosure• No support

Samsung Exhibit 1101 - IPR2021-00186
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PO’s metal vs. semiconductor argument is inapt
Banin and Herron or Farneth Render Obvious 

• Evidence shows semiconductors were used to grow nanoparticles before the priority date

Ex. 1098 (Pan) at 274

IPR2021-00183, Paper 33 at 11-12; IPR2021-00186, Paper 32 at 12-13

Dr. Green
Pet’r’s Expert

IPR2021-00183, Ex. 1093 ¶ 38; IPR2021-00186, Ex. 1093 ¶ 40

Pan

IPR2021-00183, Ex. 2030 ¶ 47; IPR2021-00186, Ex. 2030 ¶ 51

Dr. Cossairt
PO’s Expert

Samsung Exhibit 1101 - IPR2021-00186
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PO’s melting point argument is incorrect
Banin and Herron or Farneth Render Obvious 

IPR2021-00186, Ex. 2030 ¶ 137

Dr. Cossairt
PO’s Expert

Ex. 1099 at 127:4-15; see also Ex. 1005 (Banin) at 19:6-9

IPR2021-00183, Ex. 1093 ¶ 40; IPR2021-00186, Ex. 1093 ¶ 42

Dr. Green
Pet’r’s Expert

• PO’s argument that the MCCs will not melt is wrong • A POSITA would have reasonably expected 
the MCCs to seed growth

Dr. Cossairt
PO’s Expert

IPR2021-00186, Ex. 2030 ¶ 141

IPR2021-00183, Paper 1 at 23-24, 40-41 and Paper 33 at 12-14; IPR2021-00186, Paper 1 at 35-36 and Paper 32 at 13-14 Samsung Exhibit 1101 - IPR2021-00186
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Contrary to PO’s argument, a POSITA would not have been deterred from 
using Farneth’s “Wurtzite” MCC in Banin’s process

Banin and Farneth Render Obvious 

Ex. 1005 (Banin) at 4:24-30

Dr. Cossairt
PO’s Expert

Ex. 1099 at 97:20-98:6

• PO misreads Banin
• Does not say Farneth’s MCC would not work

• Does not say its process does not work with
wurtzite nanocrystals

• It only says in a “recent example,” that example
found “shape control” “not easily applicable”

• Challenged claims are not limited to a specific 
nanoparticle shape

IPR2021-00183, Paper 33 at 16 Samsung Exhibit 1101 - IPR2021-00186



34DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Banin in view of Bawendi renders obvious (’423 patent, cls. 7-9)

IPR2021-00184, Paper 1 at 35-38 and Paper 25 at 46-48

Banin Grounds: Banin and Bawendi Render Obvious

Banin: Discloses method of making nanoparticles in the 
presence of Au101 MCC, under conditions permitting 
seeding and growth

Bawendi: Teaches technique for monitoring the size of a 
growing nanoparticle in solution

Petition: A POSITA would have been motivated to use 
Bawendi’s size-monitoring technique with Banin’s method 
to better control nanoparticle size

PO Disputes: Motivation to combine Banin with Bawendi

Ex. 1014 (Bawendi) at 2:45-52

Bawendi

Samsung Exhibit 1101 - IPR2021-00186
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A POSITA would have been motivated to use Bawendi’s size-monitoring 
technique in Banin’s process

Banin and Bawendi Render Obvious

IPR2021-00184, Ex. 1002 ¶ 139

’423 patent at claim 7; see also id. at claims 8, 9

’423 Patent – Claims 7-9

Dr. Green
Pet’r’s Expert

Ex. 1014 (Bawendi) at 4:59-5:3; see also id. at 4:66-5:3, 6:67-
7:2 (terminating growth by reducing temperature)

Bawendi

IPR2021-00184, Paper 1 at 35-38 and Paper 32 at 13-15 Samsung Exhibit 1101 - IPR2021-00186
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Contrary to PO’s argument, Bawendi’s measurement of a “diameter” does 
not alter the motivation to combine

Banin and Bawendi Render Obvious

Ex. 1014 (Bawendi) at 1:36-41
Ex. 1095 (New Oxford American Dictionary) at 3

Ex. 1014 (Bawendi) at 3:10-14

• Bawendi states its method applies to nanorods and 
uses “diameter” to refer to nanoparticle size

• “Diameter” refers to overall nanoparticle size, not 
just the short dimension of nanorod

IPR2021-00184, Paper 33 at 14 Samsung Exhibit 1101 - IPR2021-00186
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PO’s new sur-reply arguments are waived, unsupported, and wrong
Banin and Bawendi Render Obvious

IPR2021-00184, Ex. 1002 ¶ 142

Dr. Green
Pet’r’s Expert

• No purported reason to use Bawendi’s size-monitoring technique when Banin
discloses size selection “after the reaction”
• Unsupported and ignores two different, complementary techniques
• Further, ignores known and predictable option

• Banin’s reaction “takes place in a few seconds,” with no time for size monitoring
• Banin does not state nanorods fully grown and reaction ends after quenching

Banin

IPR2021-00184, Paper 32 at 13-15

Ex. 1005 (Banin) at 20:22-24

Samsung Exhibit 1101 - IPR2021-00186



38DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Banin in view of Treadway renders obvious (’365 patent, cls. 13, 14)

IPR2021-00186, Paper 1 at 39-42 and Paper 25 at 51-52

Banin Grounds: Banin and Treadway Render Obvious

Banin: Discloses method of making nanoparticles in the 
presence of Au101 MCC, under conditions permitting seeding 
and growth

Treadway: Discloses nanoparticles having ternary and 
quaternary shell semiconductor materials

Petition: A POSITA would have been motivated to combine 
Banin and Treadway because it was known that tuning the 
composition of the shell material could achieve desired optical 
and electronic nanoparticle properties

PO Disputes: Motivation to combine Banin with Treadway

Treadway

Ex. 1015 (Treadway) at 3:58-4:10

Samsung Exhibit 1101 - IPR2021-00186



39DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

A POSITA would have been motivated to use Treadway’s ternary and 
quaternary materials to improve the properties of Banin’s InAs nanorods

Banin and Treadway Render Obvious

Ex. 1059 (Banin Book Chapter) at 316

Ex. 1037 (Nanoparticles: From Theory to Application) at 320

IPR2021-00186, Ex. 1093 ¶¶ 49 

Dr. Green
Pet’r’s Expert

• Adjusting shell material, such as the number of elements 
in the shell material, was known to tailor electronic 
nanoparticle properties

Banin Book Chaper

Nanoparticles: From Theory to Application

IPR2021-00186, Paper 1 at 39-41 and Paper 32 at 16 Samsung Exhibit 1101 - IPR2021-00186



40DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Banin in view of Braun renders obvious (’557 patent, all challenged claims)

IPR2021-00185, Paper 1 at 24-38 and Paper 26 at 30-46

Banin and Braun Render Obvious

Banin: Discloses method of making nanoparticles in the 
presence of an Au101 MCC, under conditions permitting 
seeding and growth

Braun: Discloses a multi-shell nanoparticle structure

Petition: A POSITA would have been motivated to combine 
Banin and Braun because
• MCCs were known and provided known benefits, and
• it was known multiple shells can improve nanoparticle 

optical properties

PO Disputes: (1) Combination discloses a MCC; (2) Motivation 
to combine Banin with Braun

Ex. 1013 (Braun) at 5549, Fig. 1

Braun

Samsung Exhibit 1101 - IPR2021-00186



41DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

A POSITA would have been motivated to combine Banin and Braun, and 
PO’s arguments to the contrary mischaracterize the combination

Banin and Braun Render Obvious

Ex. 1099 at 51:7-15

Dr. Cossairt
PO’s Expert

IPR2021-00185, Ex. 1002 ¶ 90; see also id. ¶¶ 49, 51-52 

Dr. Green
Pet’r’s Expert

Ex. 1005 (Banin) at 25:12-15

Banin

IPR2021-00185, Paper 1 at 24-25 and Paper 33 at 11-13 Samsung Exhibit 1101 - IPR2021-00186



42DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Summary of IPRs and Disputed Issues
• Banin Grounds

• Anticipation
• Obviousness

• Alone
• + Herron/Farneth, + Bawendi, + Treadway, + Braun

• Zaban Grounds
• Obviousness

• + Ptatschek/Farneth
• + Yu, + Braun, + Bawendi

Overview

Samsung Exhibit 1101 - IPR2021-00186



43DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Summary of Zaban Obviousness Combinations

IPR2021-00183, Paper 1 at 45-61 and Paper 25 at 59-66; IPR2021-00184, Paper 1 at 39-54 and Paper 25 at 48-54;
IPR2021-00185, Paper 1 at 38-51 and Paper 26 at 47-52; IPR2021-00186, Paper 1 at 42-54 and Paper 25 at 52-58

Zaban Grounds

Zaban + Ptatschek
(’423 patent, cls. 1, 10-16, 21-24)

Petition: a POSITA would have been motivated
to replace Zaban’s zinc-based precursor with
Ptatschek’s zinc-based MCC

Zaban + Farneth + Yu
(’365 patent, cls. 1-9, 17-23; ’828 patent, cls. 1, 3-6, 14)

Petition: a POSITA would have been motivated
to replace Zaban’s zinc-based precursor with
Ptatschek’s or Farneth’s zinc-based MCC at
Yu’s reaction temperatures

+ Bawendi (’423 patent, cls. 7-9)

Petition: use Bawendi’s nanoparticle size-
monitoring technique in Zaban’s process

+ Braun (’828 patent, cls. 8-13)

Petition: create Braun’s multi-shell
nanoparticle structure using Zaban’s process

PO Disputes:

1) Motivation to combine Zaban 
with Ptatschek or Farneth

2) Motivation to add Yu

3) Motivation to add Braun
+ Braun (’557 patent, cls. 1, 16-17, cls. 4-6 with Yu)

Petition: create Braun’s multi-shell
nanoparticle structure using Zaban’s process

+ Yu (’423 patent, cls. 4-6, 25)

Petition: perform Zaban’s process at Yu’s
reaction temperatures

Samsung Exhibit 1101 - IPR2021-00186



44DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

A POSITA would have been motivated to replace Zaban’s zinc-based 
precursor with Ptatschek’s or Farneth’s zinc-based MCC

Zaban Grounds

Zaban

Ex. 1099 at 115:2-5

Dr. Cossairt
PO’s Expert

Ex. 1006 (Zaban) at 3154

Ex. 1009 at 919Ex. 1008 at 86

Ptatschek Farneth

• PO’s expert admits Farneth discloses zinc-based 
MCC and does not dispute Ptatschek does as well

IPR2021-00183, Paper 1 at 45-48 and Paper 33 at 18-25; IPR2021-00184, Paper 1 at 39-41 and Paper 32 at 15-23;
IPR2021-00185, Paper 1 at 38-41 and Paper 33 at 13-21; IPR2021-00186, Paper 1 at 42-46 and Paper 32 at 17-23

Ex. 1006 (Zaban) at 3156

Samsung Exhibit 1101 - IPR2021-00186



45DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

A POSITA had reasons to replace Zaban’s zinc “dopant” precursor with 
Ptatschek’s or Farneth’s zinc-based MCC

Zaban Grounds

Ex. 1096 (Leeb) at 7843

Dr. Green
Pet’r’s Expert

• Proposed combination provides (1) zinc in Zaban’s
InP QDs and (2) MCC benefits

• In 1999, Leeb disclosed adding zinc-based MCCs to 
nanoparticle films to improve electronic properties

IPR2021-00184, Ex. 1093 ¶¶ 44, 50; IPR2021-00185, Ex. 1093 ¶¶ 41, 47;
see also IPR2021-00183, Ex. 1093 ¶¶ 53, 59; IPR2021-00186, Ex. 1093 ¶¶ 52, 58

IPR2021-00183, Paper 1 at 45-47 and Paper 33 at 18-21, 23; IPR2021-00184, Paper 1 at 39-40 and Paper 32 at 16-19, 21-22;
IPR2021-00185, Paper 1 at 39-40 and Paper 33 at 14-17, 20; IPR2021-00186, Paper 1 at 43-45 and Paper 32 at 17-19, 22 Samsung Exhibit 1101 - IPR2021-00186



46DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Benefits of using MCCs to seed growth of nanoparticles were well known 
and support obviousness

Zaban Grounds

IPR2021-00183, Paper 1 at 45-47 and Paper 33 at 18-19, 25; IPR2021-00184, Paper 1 at 39-40 and Paper 32 at 16-17, 24-25;
IPR2021-00185, Paper 1 at 39-40 and Paper 33 at 14-15, 21; IPR2021-00186, Paper 1 at 43-45 and Paper 32 at 17-18, 23

• PO’s expert admits benefits of using MCCs were known

Ex. 1099 at 49:20-50:7, 81:17-82:3

Dr. Cossairt
PO’s Expert

* * *

Ex. 1099 at 80:10-81:15

• Prior art taught benefits of MCCs
• greater synthetic control
• lower reaction temperatures
• improved nanoparticle properties
• better reaction scalability

Ex. 1069 (Khitrov) at 44; 
see also Ex. 1045 (Cumberland) at 1584; Ex. 1010 (Yu) at 9198)

❶ ❷

❸ ❹

Khitrov

Samsung Exhibit 1101 - IPR2021-00186



47DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

A POSITA would have had a reasonable expectation of success of using a Zn-
based MCC to seed growth of Group III-V QD

Zaban Grounds

• Zaban (Ex. 1006) - InP QDs using Zn-based 
precursor

• Yu (Ex. 1010) – In nanoparticles using Au 
seeds

• Banin (Ex. 1005) – InAs nanorods using 
catalyst such as Zn or alloys thereof

IPR2021-00183, Paper 1 at 48 and Paper 33 at 18-21; IPR2021-00184, Paper 1 at 40-41 and Paper 32 at 16-19;
IPR2021-00185, Paper 1 at 41 and Paper 33 at 14-17; IPR2021-00186, Paper 1 at 46 and Paper 32 at 17-19

Ex. 1099 at 77:22-78:4

Dr. Cossairt
PO’s Expert

Ex. 1099 at 75:17-76:10

Samsung Exhibit 1101 - IPR2021-00186



48DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Contrary to PO’s arguments, Zaban does not “require” a specific amount of 
zinc in the core of the nanoparticle

Zaban Grounds

PO’s Sur-Reply

IPR2021-00186, Paper 39 at 22; see also IPR2021-00183, Paper 40 at 22;
IPR2021-00184, Paper 39 at 20; IPR2021-00185, Paper 40 at 17

Ex. 1006 (Zaban) at 3154

Zaban

• Zaban does not say:
• One zinc atom is required
• One zinc atom is optimal
• More zinc would not work
• One zinc atom was used for any particular reason

• Zaban only says, in its reaction, each resulting
QD happened to have “on average one Zn2+ ion”

IPR2021-00183, Paper 33 at 21-23 and Paper 40 at 21-22; IPR2021-00184, Paper 32 at 19-22 and Paper 39 at 19-20;
IPR2021-00185, Paper 33 at 17-20 and Paper 40 at 17-18; IPR2021-00186, Paper 32 at 20-22 and Paper 39 at 22-23 Samsung Exhibit 1101 - IPR2021-00186



49DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

PO’s argument that using Ptatschek’s or Farneth’s MCCs will have 10x the 
amount of zinc “required by Zaban” is without merit

Zaban Grounds

Ex. 1006 (Zaban) at 3156

• Zaban does not require a specific amount of zinc and 
itself provides encouragement to try adding more zinc

Ex. 1006 (Zaban) at 3154

IPR2021-00183, Paper 33 at 21-23; IPR2021-00184, Paper 32 at 19-21;
IPR2021-00185, Paper 33 at 17-19; IPR2021-00186, Paper 32 at 20-22

Ex. 1099 at 134:18-135:9

Dr. Cossairt
PO’s Expert

• PO’s expert admits adjusting concentrations 
was within a POSITA’s ordinary skill

Samsung Exhibit 1101 - IPR2021-00186



50DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

PO’s 10x argument as it pertains to size is also without merit
Zaban Grounds

• PO’s expert admits none of the claims 
require nanoparticles to be a specific size

Ex. 1099 at 98:3-6; see also id. at 86:9-11,
93:21-94:16, 101:14-15

IPR2021-00183, Paper 33 at 21-23, 25-26; IPR2021-00184, Paper 32 at 19-21, 25;
IPR2021-00185, Paper 33 at 17-19, 25; IPR2021-00186, Paper 32 at 20-22, 26

IPR2021-00185, Ex. 1093 ¶ 45

Dr. Green
Pet’r’s Expert

• PO’s argument about decreased QD size is 
unsupported

Dr. Cossairt
PO’s Expert

Samsung Exhibit 1101 - IPR2021-00186



51DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Summary of IPRs and Disputed Issues
• Banin Grounds

• Anticipation
• Obviousness

• Alone
• + Herron/Farneth, + Bawendi, + Treadway, + Braun

• Zaban Grounds
• Obviousness

• + Ptatschek/Farneth
• + Yu, + Braun, + Bawendi

Overview

Samsung Exhibit 1101 - IPR2021-00186



52DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Contrary to PO’s argument, a POSITA would have been motivated to add Yu 
to the combination of Zaban and either Ptatschek or Farneth

Zaban Grounds: + Ptatschek/Farneth + Yu

IPR2021-00184, Ex. 1093 ¶ 54; IPR2021-00185, Ex. 1093 ¶ 51;
see also IPR2021-00183, Ex. 1093 ¶ 63; IPR2021-00186, Ex. 1093 ¶ 62

Dr. Cossairt
PO’s Expert

Ex. 1099 at 81:17-82:3

Dr. Green
Pet’r’s Expert

• Yu supports heterogeneous seeded growth using lower 
reaction temperatures

• PO’s expert admits MCCs were known to allow 
use of lower reaction temperatures

IPR2021-00186, Ex. 2030 ¶ 141

Dr. Cossairt
PO’s Expert

IPR2021-00183, Paper 1 at 45-48 and Paper 33 at 19 n.13; IPR2021-00184, Paper 1 at 48-49 and Paper 32 at 17 n.14;
IPR2021-00185, Paper 1 at 47-48 and Paper 33 at 18 n.13; IPR2021-00186, Paper 1 at 42-46 and Paper 32 at 18 n.13 Samsung Exhibit 1101 - IPR2021-00186



53DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

A POSITA would have been motivated to add Braun to the combination of 
Zaban, Ptatschek or Farneth, and Yu

Zaban Grounds: + Ptatschek/Farneth + Yu + Braun

Ex. 1099 at 51:7-15

IPR2021-00185, Ex. 1002 ¶ 131

Dr. Green
Pet’r’s Expert

Dr. Cossairt
PO’s Expert

Ex. 1013 (Braun) at 5549, Fig. 1

Braun

Ex. 1005 (Banin) at 25:12-15

IPR2021-00183, Paper 1 at 56-58 and Paper 33 at 24; IPR2021-00185, Paper 1 at 38-41, 47-48 and Paper 33 at 11-13 & n.9

Banin

Samsung Exhibit 1101 - IPR2021-00186


	Slide Number 1
	Overview
	Overview of Nanoparticle Patents
	Overview - Patents Describe Seeding Growth With Molecular Cluster Compounds
	Overview – Representative Claims
	Construction of “Molecular Cluster Compound” (“MCC”)
	Grounds by Primary Reference
	Overview
	(’423 patent, cls. 1-6, 10-14, 21-25; ’365 patent, cls. 1, 7-12, 15-17, 22, 23)
	Banin discloses use of a “molecular cluster compound” to seed growth
	PO’s focus on Hutchison ignores Banin’s disclosure
	Hutchison does not disclose size selection for the tested sample
	PO’s arguments about MCC with a “mean” diameter miss the mark
	Evidence shows identical particles can have different 2D sizes
	PO’s arguments regarding size of nanorods are irrelevant and incorrect
	Whether Banin’s gold MCCs agglomerate is irrelevant
	Dr. Bawendi’s testimony does not support PO’s aggregation arguments
	PO’s argument that prior art was unable to chemically characterize the MCC is wrong and irrelevant
	PO’s argument that Banin teaches away from seeded growth is wrong
	Banin states that its gold seeds are at the end of the nanorods
	Overview
	Banin discloses MCCs and it would have been obvious to use MCCs
	PO’s argument confuses Banin’s stock and growth solutions
	Banin renders obvious the claimed first and second temperatures
	Overview
	Banin in view of Herron (’365 patent, cls. 2-6, 18-21; ’828 patent, cls. 1, 3-6, 8-14) or Farneth (’828 patent, cls. 1, 3) renders obvious
	Herron and Farneth disclose MCCs useful for semiconductor films
	A POSITA would have been motivated to replace Banin’s Au101 MCC with Herron’s Cd-based or Farneth’s Zn-based MCC
	PO’s no motivation and hindsight arguments ignore known benefits of MCCs
	PO’s expert admitted MCCs known and provided benefits
	PO’s metal vs. semiconductor argument is inapt
	PO’s metal vs. semiconductor argument is inapt
	PO’s melting point argument is incorrect
	Contrary to PO’s argument, a POSITA would not have been deterred from using Farneth’s “Wurtzite” MCC in Banin’s process
	Banin in view of Bawendi renders obvious (’423 patent, cls. 7-9)
	A POSITA would have been motivated to use Bawendi’s size-monitoring technique in Banin’s process
	Contrary to PO’s argument, Bawendi’s measurement of a “diameter” does not alter the motivation to combine
	PO’s new sur-reply arguments are waived, unsupported, and wrong
	Banin in view of Treadway renders obvious (’365 patent, cls. 13, 14)
	A POSITA would have been motivated to use Treadway’s ternary and quaternary materials to improve the properties of Banin’s InAs nanorods
	Banin in view of Braun renders obvious (’557 patent, all challenged claims)
	A POSITA would have been motivated to combine Banin and Braun, and PO’s arguments to the contrary mischaracterize the combination
	Overview
	Summary of Zaban Obviousness Combinations
	A POSITA would have been motivated to replace Zaban’s zinc-based precursor with Ptatschek’s or Farneth’s zinc-based MCC
	A POSITA had reasons to replace Zaban’s zinc “dopant” precursor with Ptatschek’s or Farneth’s zinc-based MCC
	Benefits of using MCCs to seed growth of nanoparticles were well known and support obviousness
	A POSITA would have had a reasonable expectation of success of using a Zn-based MCC to seed growth of Group III-V QD
	Contrary to PO’s arguments, Zaban does not “require” a specific amount of zinc in the core of the nanoparticle
	PO’s argument that using Ptatschek’s or Farneth’s MCCs will have 10x the amount of zinc “required by Zaban” is without merit
	PO’s 10x argument as it pertains to size is also without merit
	Overview
	Contrary to PO’s argument, a POSITA would have been motivated to add Yu to the combination of Zaban and either Ptatschek or Farneth
	A POSITA would have been motivated to add Braun to the combination of Zaban, Ptatschek or Farneth, and Yu



