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US 11,435,360 (“’360 Patent”)

2

Title: System and Sensor Array

Assignee: The Brigham And Women’s 
Hospital, Inc.

Claims under review: 1–4, 6-7, 17, 22–25

EX1001 (’360 Patent) at Cover; Paper 1 (Petition) at 1
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Independent Claim 1

3

EX1001 (’360 Patent) at cl. 1; Paper 1 (Petition) at viii

A method for assaying a biological sample, comprising:

a) contacting the biological sample with a plurality of particles comprising different particle types to
permit biomolecules of the biological sample to bind to the plurality of particles and form coronas
around the plurality of particles, wherein the coronas corresponding to the different particle types (i)
differ based on particle type, and (ii) comprise overlapping and distinct proteins;

(b) separating at least a subset of the plurality of particles comprising the coronas from the biological
sample by removing the subset of the plurality of particles thereby producing a subset of proteins from
the biological sample;

(c) assaying the subset of proteins of (b) with an instrument to detect, in the subset, proteins in the
biological sample at concentrations across a dynamic range comprising at least 6 orders of magnitude,
thereby assaying the biological sample.
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The ’360 Patent – Exemplary Embodiment
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EX1001 (’360 Patent) at FIG. 65, 21:30-50; Paper 1 (Petition) at 4-6
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The ’360 Patent – “dynamic range”
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EX1001 (’360 Patent) at 20:20-32; Paper 1 (Petition) at 6, 10, 14, 38 
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The ’360 Patent – “dynamic range”
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EX1001 (’360 Patent) at 72:1-25; Paper 1 (Petition) at 6, 14, 38, 76 
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Instituted Grounds of Unpatentability
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Ground Reference Statutory Basis Claims

1 Hu (EX1008) §103 1–4, 6, 7, 17, 22–25

2 Cai (EX1005) §102 1, 4, 6, 17, 22, 25 

3 Cai §103 1, 4, 6, 17, 22, 25

4 Zaccaria (EX1007) §103 1, 2, 4, 6, 7, 17, 22, 23, 25

Paper 1 (Petition) at 3
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Petitioners’ Expert – Dr. Vargas

8

EX1004 at 1; Paper 1 (Petition) at 11 

Dr. Vargas is a chemist who… has diverse experience in the fields of polymer science, analytical chemistry, 
biochemistry, and drug and gene delivery.

Her interdisciplinary training in chemistry and biochemistry enables her to support clients in applications related to 
pharmaceuticals, medical devices, wearables, food, cleaning products, cosmetics, and other consumer products. 
Dr. Vargas is experienced in designing and validating non-standard methods for chemical evaluations, and she is 
skilled in the techniques utilized in organic synthesis and small molecule characterization, including NMR, FTIR, and 
UV-Vis spectroscopy, as well as chromatography and mass spectrometry methods such as GC-MS, HPLC, LC-MS, 
and MALDI-TOF. She also has practical knowledge characterizing polymeric materials and nanoparticles using size-
exclusion chromatography (SEC), dynamic light scattering, and zeta potential measurements.

Dr. Vargas was a National Science Foundation Graduate Research Fellow in the Department of Chemistry at 
Stanford University, where she developed biodegradable block copolymers for small molecule and nucleic acid drug 
delivery, such as pDNA, siRNA, and mRNA. Her research leveraged organocatalytic polymerization techniques to 
synthesize functionalized polycarbonates and polyesters. She designed cellular and in vivo assays to measure the 
delivery efficiency and cytotoxicity of the resulting biomaterials using fluorescence microscopy, flow cytometry, and 
bioluminescent imaging. She also previously interned at W.L. Gore & Associates, where she developed and 
qualified analytical test methods used in coated stent manufacturing.
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Patent Owner’s Expert – Dr. Cima
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EX1036 at 28:3-9; Paper 27 (Pet. Reply) at 26 
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CLAIM CONSTRUCTION
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Institution Phase:  PO “agrees no construction is needed at this stage”
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Paper 11 (ID) at 11 
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POR:  “Claim Construction”
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Paper 18 (POR) at i
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“biological sample” – the ’360 Patent 
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EX1001 (’360 Patent) 20:33-40; Paper 1 (Petition) at 23, 48; Paper 27 (Pet. Reply) at 2-3
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“biological sample” – the ’360 Patent 
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EX1001 (’360 Patent) cl. 22; Paper 1 (Petition) at 43, 61, 79; 
EX1003 ¶ 133; Paper 27 (Pet. Reply) at 2-3, 6 
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“biological sample” – the Prior Art (Cai)
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EX1005 (Cai) at 585; Paper 1 (Petition) at 48EX1003 ¶¶ 194, 196-197 (citing EX1001 at 20:32-45); Paper 1 (Petition) at 48 

. . . . 
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“biological sample” – the Prior Art (Hu)
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EX1003 ¶ (citing EX1001 at 20:32-45), ¶ 133; Paper 1 (Petition) at 21, 23 EX1008 (Hu) at 356-57; Paper 1 (Petition) at 21 
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“biological sample” – the Prior Art (Zaccaria)
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EX1007 (Zaccaria) at 1870; Paper 1 (Petition) at 64 EX1003 ¶243 (citing EX1007 at 1869-70, 1878); Paper 1 (Petition) at 64 
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“biological sample” – POR Constructions
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Paper 18 (POR) at 14; Paper 27 (Pet. Reply) at 3 
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Q. Right. So there is an “or” there’s the phrase “biological sample,” and then 
there's the word “or,” and then there’s the phrase “complex biological sample.” 
Right? So doesn’t that mean that a sample can be either a biological sample or 
complex biological sample?

A. So the second sentence defines biological sample; right. “Suitable biological 
samples include, but are not limited to, biological fluids, including, but not 
limited to, systemic blood, plasma, serum, lung.” You know, these are all -- so 
that's  biological sample. Whether you want to  refer to those as complex or not, 
the actual sentence only refers to them as  biological samples.

“biological sample” –Dr. Cima’s Testimony
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EX1036, 63:4-64:7; Paper 27 (Pet. Reply) at 2
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Q. So I take it you don't have an understanding of the plain meaning of 
biological sample – 
A. That’s –
Q. -- is that your testimony? 
A. No. 
Q. If it's not your testimony, then tell me what your understanding is.
A. It's -- in the context of this patent, it’s a sample derived from a patient.

Q. So Henrietta Lack is the original donor from whom all HeLa cells 
derive; correct? 

A. That's right

“biological sample” –Dr. Cima’s Testimony
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EX1036, 40:13-41:2; Paper 27 (Pet. Reply) at 6 

EX1036, 57:9-11; Paper 27 (Pet. Reply) at 6 
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A method for assaying a biological sample, comprising:

 a) contacting the biological sample with a plurality of particles comprising different particle types to 
permit biomolecules of the biological sample to bind to the plurality of particles and form coronas 
around the plurality of particles, wherein the coronas corresponding to the different particle types (i) 
differ based on particle type, and (ii) comprise overlapping and distinct proteins; 

(b) separating at least a subset of the plurality of particles comprising the coronas from the biological 
sample by removing the subset of the plurality of particles thereby producing a subset of proteins from 
the biological sample;

(c) assaying the subset of proteins of (b) with an instrument to detect, in the subset, proteins in the 
biological sample at concentrations across a dynamic range comprising at least 6 orders of magnitude, 
thereby assaying the biological sample.

“a subset of the plurality of particles…”

21

’360 Patent Independent Claim1

EX1001 (’360 Patent) at cl. 1; Paper 1 (Petition) at viii
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“a subset of the plurality of particles…” - Board in ID
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Paper 11 (ID) at 22 
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“a subset of the plurality of particles…” - Board in ID
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Paper 11 (ID) at 25; Paper 27 (Pet. Reply) at 12   
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“a subset of the plurality of particles…” Claims 13 and 14
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EX1001 (’360 Patent), claims 13-14; Paper 11 (ID) at 25; Paper 27 (Pet. Reply) at 12   
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“a subset of the plurality of particles …” – Dr. Cima’s Testimony
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EX1036, 70:3-14; Paper 27 (Pet. Reply) at 9-10

Q. Well, if you have a set of four things A, B, C, D, and you 
take a subset of it, the subset could be just A; right?

A. So let me just do it this way. Let’s have two types of 
elements in the set. I have five elements of A and five 
elements of B. A subset would be -- would include four 
elements of A and four elements of B.

Q. And they could also include just B; right?
 
A. If I could pick those, yes. Because it didn't -- needn't be 
all of them.
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“a subset of the plurality of particles …” – Dr. Cima’s Testimony
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EX1036, 73:12-18; Paper 27 (Pet. Reply) at 11

Q. Okay. So how many particle types are 
within each one of the circles? 

A. I'm presuming -- well, I don't --  they don't 
say. But it could -- it could be two or it could be 
three. It could be one. They don't say. It's just that 
each one of those is meant to represent different 
samples.

EX1001(’360 Patent) , Fig. 65; Paper 1 
(Petition) at 4-6; Paper 27 (Pet. Reply) at 11
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“a subset of the plurality of particles…” PO Sur-Reply 

27

Paper 33 (PO Sur-Reply) at 16-17 
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“a subset of the plurality of particles…” Dr. Vargas’ Testimony
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EX2022 at 27:21-28:3; Paper 33 (PO Sur-Reply) at 16-17 
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UNPATENTABILITY GROUNDS
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Ground 2: Anticipation by Cai

30

360 Patent Claim 1 Cai
1. A method for assaying a biological sample, comprising:

(a) contacting the biological sample with a plurality of particles comprising different particle 
types to permit biomolecules of the biological sample to bind to the plurality of particles and 
form coronas around the plurality of particles, wherein the coronas corresponding to the 
different particle types (i) differ based on particle type, and (ii) comprise overlapping and distinct 
proteins;

      

(b) separating at least a subset of the plurality of particles comprising the coronas from the 
biological sample by removing the subset of the plurality of particles thereby producing a subset 
of proteins from the biological sample;

(c) assaying the subset of proteins of (b) with an instrument to detect, in the subset, proteins in 
the biological sample at concentrations across a dynamic range comprising at least 6 
orders of magnitude, thereby assaying the biological sample.
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“In this study, we utilised stable isotope labeling by amino 
acids in cell culture (SILAC)-based
quantitative proteomics to characterise the binding of human 
cellular proteins to two forms of carbon nanoparticles: 
namely multi-walled carbon nanotubes (MWCNTs) and 
carbon black (CB). The relative binding efficiency of over 
750 proteins to these materials is measured. The data indicate 
that MWCNTs and CB bind to vastly different sets of 
proteins.”

“Proteins from HeLa cells were chosen because they provide 
a representative source of the human proteome. In parallel, 
CB, a pure elemental carbon in the form of colloidal 
nanoparticles, was also tested for the binding capacity for the 
same protein mixture.”

“Mass spectrometry was performed on an LTQ-orbitrap mass 
spectrometer system”
“The relative abundance of the MWCNT-binding proteins 
spread over 8 orders of magnitude.”

Cai Discloses All Limitations of Claim 1

31

EX1005 (Cai) at FIG. 1, Abstract, 585-587; Paper 1 (Petition) at 17-19
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POR Cai Arguments
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Paper 18 (POR) at i 
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Cai – “contacting” and “separating”

33

EX1003 ¶ 223 (citing EX1005 (Cai), 585), Paper 1 (Petition) at 57-58

Figure 1, A (annotated, below where the  coloring and labeling with white text has been added except 
for the blue dots) of Cai, below, shows the HeLa cell lysate is incubated with CNT or CB 
nanoparticles, unbound proteins are removed, after which the bound proteins are eluted, producing 
a subset of proteins
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Dr. Vargas on Cai CNTs

34

EX1003 ¶¶ 199-21 (citing EX1005 (Cai), 583-85), Paper 1 (Petition) at 50
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Dr. Vargas on Cai CNTs and CBs
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EX1003 ¶¶ 199, 206 (citing EX1005 (Cai), 583-85), Paper 1 (Petition) at 57-58
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Dr. Vargas on Cai CNTs and CBs
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EX2022, 107:9-20; Paper 18 (POR) at 25
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Dr. Vargas on Cai CNTs and CBs
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EX2022, 119:19-120:9; Paper 18 (POR) at 30
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Cai’s “study”

38

EX1005 (Cai), Abstract; Paper 1 (Petition) at 46 

The protein corona of a nanomaterial is a complex layer of proteins spontaneously 
and stably formed when the material is exposed to body fluids or intracellular 
environments. In this study, we utilised stable isotope labeling by amino acids in 
cell culture (SILAC)-based quantitative proteomics to characterise the binding of 
human cellular proteins to two forms of carbon nanoparticles: namely multi-walled 
carbon nanotubes (MWCNTs) and carbon black (CB). The relative binding 
efficiency of over 750 proteins to these materials is measured. The data indicate 
that MWCNTs and CB bind to vastly different sets of proteins. The molecular basis 
of selectivity in protein binding is investigated. This study is the first large-scale 
characterisation of protein corona on CNT, providing the biochemical basis for the 
assessment of the suitability of CNTs as biomedical tools, and as an emerging 
pollutant.
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Cai – Institution Decision

39

Paper 11 (ID) at 18-19; Paper 27 (Pet. Reply) at 13   

First, we do not agree with Patent Owner’s characterization of Cai as disclosing 
“two separate studies” that Petitioner has improperly pieced together. See 
Prelim. Resp. 22, 42. Rather, Cai describes a single study “to characterize the 
binding of human cellular proteins to two forms of carbon nanoparticles: 
namely multi-walled carbon nanotubes (MWCNTs) and carbon black (CB)” 
involving the use of several analytical techniques. The current record supports 
that a POSA would have understood that the process depicted in Cai’s Figure 
1A was used to isolate the cell lysate proteins bound to the MWCNT and CB 
particles for subsequent testing, including the LC-MS/MS with SILAC 
encoding method that produced the results Petitioner relies upon for limitation 
1(c). 
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Cai – Dr. Vargas Testimony

40

EX2022, 129:14-20; EX1005 (Cai) at 588 (FIG. 3A); Paper 27 (Pet. Reply) at 13-14   
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Cai - “8 orders of magnitude”
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EX1005 (Cai), 587; Paper 1 (Petition) at 18
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Cai - “Reasons for Allowance” in CIP App. No. 18/644,619 
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EX1041, 6; Paper 27 (Pet. Reply) at 20-21
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The ’360 Patent – “dynamic range”
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EX1001 (’360 Patent) at 20:20-33; Paper 1 (Petition) at 6, 10, 14, 38  
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The ’360 Patent – “dynamic range”

44

EX1001 (’360 Patent) at 72:1-28; Paper 1 (Petition) at 6, 14, 38, 76  
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Ground 3: Obviousness over Cai

45

360 Patent Claim 1 Cai
1. A method for assaying a biological sample, comprising:

(a) contacting the biological sample with a plurality of particles comprising different particle 
types to permit biomolecules of the biological sample to bind to the plurality of particles and 
form coronas around the plurality of particles, wherein the coronas corresponding to the 
different particle types (i) differ based on particle type, and (ii) comprise overlapping and distinct 
proteins;

      

(b) separating at least a subset of the plurality of particles comprising the coronas from the 
biological sample by removing the subset of the plurality of particles thereby producing a subset 
of proteins from the biological sample;

(c) assaying the subset of proteins of (b) with an instrument to detect, in the subset, proteins in 
the biological sample at concentrations across a dynamic range comprising at least 6 
orders of magnitude, thereby assaying the biological sample.
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Dr. Vargas on Cai’s Dynamic Range

46

EX1003 ¶¶ 239-40 (citing EX1005 (Cai) at 12-17, 585, 
587, 593; EX1018 at 1267), Paper 1 (Petition) at 62-63
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Ground 3 – Dr. Vargas
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EX1003 ¶ 241; Paper 1 (Petition) at 63-64 
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Ground 3 – Dr. Vargas
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EX1003 ¶¶ 170, 173; Paper 1 (Petition) at 37-38, 63-64 
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Ground 3 – PO’s Primary Argument
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Paper 18 (POR) at 36; Paper 27 (Pet. Reply) at 21   
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Ground 1: Obviousness over Hu

50

360 Patent Claim 1 Cai
1. A method for assaying a biological sample, comprising:

(a) contacting the biological sample with a plurality of particles comprising different particle 
types to permit biomolecules of the biological sample to bind to the plurality of particles and 
form coronas around the plurality of particles, wherein the coronas corresponding to the 
different particle types (i) differ based on particle type, and (ii) comprise overlapping and distinct 
proteins;

      

(b) separating at least a subset of the plurality of particles comprising the coronas from the 
biological sample by removing the subset of the plurality of particles thereby producing a subset 
of proteins from the biological sample;

(c) assaying the subset of proteins of (b) with an instrument to detect, in the subset, proteins in 
the biological sample at concentrations across a dynamic range comprising at least 6 
orders of magnitude, thereby assaying the biological sample.
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POR Hu Arguments
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Paper 18 (POR) at i 
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Hu – “contacting…with a plurality of particles”

52

EX1008 (Hu) at 355, Fig. 1; Paper 1 (Petition) at 23-24; EX1003 ¶¶ 134-35
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Hu – “separating at least a subset…”

53

EX1003 ¶ 151 (citing EX1008 (Hu), 355), Paper 1 (Petition) at 31-32

EX1008 (Hu), Fig. 2; Paper 1 (Petition) at 32; EX1003 ¶ 152
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Hu - “at least 6 orders of magnitude”

54

EX1008 (Hu), 357; Paper 1 (Petition) at 34-35; EX1003 ¶¶ 156-159 
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EX1003 ¶ 161; Paper 1 (Petition) at 35-36 
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EX1001 (’360 Patent) at 20:20-33; Paper 1 (Petition) at 6, 10, 14, 38  
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EX1001 (’360 Patent) at 72:1-28; Paper 1 (Petition) at 6, 14, 38, 76  
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EX1003 ¶¶ 170, 173; Paper 1 (Petition) at 37-38
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360 Patent Claim 1 Cai
1. A method for assaying a biological sample, comprising:

(a) contacting the biological sample with a plurality of particles comprising different particle 
types to permit biomolecules of the biological sample to bind to the plurality of particles and 
form coronas around the plurality of particles, wherein the coronas corresponding to the 
different particle types (i) differ based on particle type, and (ii) comprise overlapping and distinct 
proteins;

      

(b) separating at least a subset of the plurality of particles comprising the coronas from the 
biological sample by removing the subset of the plurality of particles thereby producing a subset 
of proteins from the biological sample;

(c) assaying the subset of proteins of (b) with an instrument to detect, in the subset, proteins in 
the biological sample at concentrations across a dynamic range comprising at least 6 
orders of magnitude, thereby assaying the biological sample.
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Paper 18 (POR) at i-ii 

PREOMICS EXHIBIT 1042 - IPR2024-01473 
PREOMICS v. THE BRIGHAM & WOMEN'S HOSPITAL



Presentation of PetitionerDEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Zaccaria  – “contacting…with a plurality of particles”

61

EX1007 (Zaccaria) at 1878; Paper 1 (Petition) at 65; EX1003 ¶ 247
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EX1007 (Zaccaria) at 1871; Paper 1 (Petition) at 71; EX1003 ¶ 262
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EX1003 ¶ 269 (citing EX1007 at 24-31); Paper 1 (Petition) at 72 
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EX1001 (’360 Patent) at 20:20-33; Paper 1 (Petition) at 6, 10, 14, 38  
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EX1001 (’360 Patent) at 72:1-28; Paper 1 (Petition) at 6, 14, 38, 76 
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