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I. GROUNDS FOR STANDING (37 C.F.R. § 42.104(a)) AND 
PROCEDURAL STATEMENT 

As required by 37 C.F.R. §42.104(a), Petitioner certifies that U.S. Patent No. 

11,275,092 (“the ’092 Patent”) is available for inter partes review (“IPR”) and the 

Petitioner is not estopped from requesting IPR.  This Petition is filed pursuant to 37 

C.F.R. § 42.106(a).   

II. SUMMARY OF THE ARGUMENT 

A. INTRODUCTION 

Pursuant to 35 U.S.C. §§ 311 et seq. and 37 C.F.R. §§ 42.1 et seq., Fujirebio 

Diagnostics, Inc. (“FDI” or “Petitioner”) hereby petitions for an IPR of the ’092 

Patent.  Petitioner respectfully submits that Claims 1, 6-21 (the “Challenged 

Claims”) are unpatentable under 35 U.S.C. § 103 in view of the prior art references 

discussed herein.  This Petition demonstrates there is a reasonable likelihood that 

Petitioner will prevail with respect to at least one claim.  Accordingly, it is 

respectfully requested that the Board institute IPR pursuant to 37 C.F.R. § 42.108. 

B. OVERVIEW 

The Challenged Claims are invalid as obvious under 35 U.S.C. § 103 over 

the prior art.  The claims are directed to producing a patient bodily fluid sample 

having an analytically quantified amount of endogenous tau protein.  The 

Challenged Claims recite three well-known, well-understood steps: 

• Step A: obtaining a sample of blood or a blood component;  
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• Step B: diluting the sample; and 

• Step C: quantifying the amount of tau protein in the diluted sample 

using an assay, wherein the assay is sensitive (limit of quantification 

<0.2 pg/ml) and the tau protein is present in a low concentration (less 

than about 5 pg/ml). 

EX-1003 ¶39. 

Step A (obtaining a sample) is required of virtually any blood-based 

immunoassay and had been performed for decades prior to the purported invention.  

There is nothing unique with respect to how the blood sample is obtained.  EX-1003 

¶40.   

Steps B and C (diluting a sample and analyzing it) were also routine in the art.  

Dr. David Walt and Dr. David Duffy at Tufts University assisted in the publication 

of numerous articles that taught the claimed steps of “diluting” and “analyzing” a 

blood sample using ultra-sensitive analytical techniques, such as single molecule 

assays (“SMA” or “SiMoA”).  EX-1010 (diluting sample 1:4 before analyzing with 

SMA); EX-1011 (discussing Quanterix’s SMA approach); EX-1016 (disclosing 

proof-of-concept for Quanterix’s SMA).  So too did the several other groups, 

including Todd et al. at Singulex, Inc., Mirkin et al. at Northwestern University, 

Nalefski, et al. at U.S. Genomics, and the PO itself.  EX-1012, 1990; EX-1013; EX-

1014; EX-1035; EX-1015.  By April 2011, analytical techniques using SMAs had 

pushed the detection limit of proteins in bodily fluids into the attomolar range (i.e., 
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1x10-18 mol/L) or sub pg/mL range, and were widely understood to “provide[] a 

promising approach for measuring extremely low concentrations of proteins.”  EX-

1005, 595; EX-1015, 90; EX-1003 ¶41. 

Though these SMA techniques were well-known since the early 2000’s, the 

provisional applications that led to the ’092 Patent were not filed until April and 

August 2011.  EX-1001; EX-1002.  Any incremental improvements in the ’092 

Patent as to SMA developed by Drs. Walt and Duffy were prior published, and the 

’092 Patent simply provides conventional SMA applied to measure endogenous tau 

protein levels in the blood of patients suspected of suffering from neurological 

disorders – an indication that was prevalent in the prior art as demonstrated by 

Grounds 1 and 2 below.  EX-1003 ¶42. 

III. RELIEF REQUESTED (37 C.F.R. § 42.22(a)) 

Petitioner respectfully requests institution of an IPR pursuant to 37 C.F.R. 

§ 42.108 and cancellation of the Challenged Claims. 

IV. REASONS FOR THE REQUESTED RELIEF 

As explained in §§ II and VI-VIII of this Petition and in the attached 

Declaration of Petitioner’s Expert, John Todd, PhD, EX-1003, the Challenged 

Claims would have been obvious over the prior art to a person of ordinary skill in 

the art (“POSA”) at the time of the invention. 
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V. IDENTIFICATION OF CHALLENGES 

A. Challenged Claims 

Claims 1 and 6-21 of the ’092 Patent are challenged in this Petition.  

B. Statutory Grounds for Challenges 

The Challenges are set forth in detail below: 

Ground Claims Basis Reference 
1 1, 6-21 35 U.S.C. § 103 Rissin in view of Todd 
2 1, 6-21 35 U.S.C. § 103 Rissin in view of Voorheis 

 
Ground 1:  

“Rissin” is a printed publication, an article entitled “Single-molecule 

enzyme-linked immunosorbent assay detects serum proteins at subfemtomolar 

concentrations”, published on May 23, 2010 in Nature Biotechnology, and is 

submitted with the Supplementary information published with the article (EX-

1005).  Rissin qualifies as prior art under at least pre-AIA §102(a) and was 

submitted in an IDS, but was not cited or applied by the examiner. 

“Todd” is a printed publication, an article entitled “How Low Can You Go? 

next generation immunoassay systems and the revival of protein biomarkers”, 

published on October 7, 2008 in Drug Discovery World (EX-1006).  Todd 

qualifies as prior art under at least pre-AIA §102(b) and was not before the 

examiner. 
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Ground 2:  

“Voorheis” is U.S. Patent 5,492,812 titled “Diagnostic Method For 

Alzheimer’s Disease By Screening For Tau-Peptides In The Blood Of A Patient”, 

issued February 20, 1996, from US application No. 08/159,969, filed November 

30, 1993, as a continuation of US application No. 07/738,778, filed August 1, 1991 

(EX-1007).  The file history published on February 20, 1996 with the grant of 

Voorheis.  (“Voorheis FH”) (EX-1008).  Each of Voorheis and Voorheis FH 

qualifies as prior art under pre-AIA §102(b).  Voorheis was submitted in an IDS, 

but was not cited or applied by the examiner.  The Voorheis FH was not before the 

examiner. 

VI. BACKGROUND 

A. Summary of the ’092 Patent 

The Challenged Claims relate to a method for producing a patient bodily 

fluid sample having an analytically quantified amount of endogenous tau protein 

using an assay that is highly sensitive.  The ’092 Patent acknowledges that tau was 

a known biomarker of “patients with neurodegenerative disease and head injuries.”  

The concentration of tau in the cerebrospinal fluid (CSF) and blood “was known to 

increase with hypoxic events”, however, because tau “must diffuse across the 

blood brain barrier” it may be present in the blood “in extremely low 

concentrations that are not reliably measurable by typical conventional 
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immunoassays.”  Thus, while not expressly claimed – but how the examiner in 

original prosecution understood the claims – the inventors sought to use the more 

sensitive, well-known in the art, SMA to detect tau in the blood.  EX-1001, 1:49-

2:13.   

A SMA interrogates proteins and other target analytes at the level of 

individual molecules.  The ’092 Patent does not purport to have invented SMAs or 

even a new SMA technique.  Rather, as the ’092 Patent acknowledges, SMAs were 

known in the art to provide ultra-high sensitivity and several different SMAs had 

been used to detect protein biomarkers in blood at extremely sensitive levels, 

including the attomolar range (i.e., 1x10-18 moles/L levels).  SMAs’ ultra-high 

resolution was known to be useful for diagnosing disease, understanding the state 

of tissues, or finding treatments for disease.  EX-1001, 16:27-17:41; EX-1003 ¶44.   

Instead, at a high level the claimed method generally corresponds to three 

steps that are indicative of all prior art SMAs: 

Step (A) – obtaining a volume of blood, plasma or serum.  This step is self-

evident. 

Step (B) – diluting the volume of bodily fluid.  Consistent with prior art 

SMAs, the concentration of the sample is diluted such that a single molecule of the 

target protein is isolated in an individual reaction vessel (as the name implies) for 

detection.   
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Step (C) – quantifying through the use of an assay a concentration of tau 

protein in the volume of bodily fluid, wherein the concentration of tau in the 

diluted sample is less than about 5 pg/ml, and a limit of quantification (LoQ) of the 

assay is less than about 0.2 pg/mL.  Prior art SMAs were known to quantify blood 

protein levels at below the claimed concentration and using assays up to 10 times 

more sensitive.  And tau was a known biomarker for neurological disorders.  As 

such, the claimed method amounts to nothing more than the obvious use of a 

known to be highly sensitive immunoassay, to quantify the concentration of a 

known biomarker, known to be present at low levels in blood.  All of the inventive 

work had already been performed by those who came before, rendering the 

Challenged Claims obvious.  EX-1003 ¶45.   

B. Prosecution History 

The ’092 Patent issued March 15, 2022 from Application No. 16/522,237 

(“the ’237 App.”) filed July 25, 2019.  The ’237 App. was originally filed with 91 

claims.  By Preliminary Amendment, claims 1-10, 12-19, and 25-91 were 

cancelled; new independent claim 92 (issued claim 1) and new dependent claims 

93-103 were added, with claims 11 and 20-24 amended.  EX-1002, 92-109.   

Independent claim 92 was originally directed to “[a] method of producing a 

body fluid sample” from “a patient recovering from a brain injury.”  In a March 16, 

2021 Office Action, the claims were rejected as obvious based on Duffy (EX-



Petition for Inter Partes Review of 
U.S. Patent No. 11,275,092 

8 

1015) in view of a March 15, 2010 PO presentation at the “IQT Technology Focus 

Day” (the “Quanterix Presentation”) (EX-1033) alone, or in view of Wunderlich 

(EX-1017), or Mortberg (EX-1018).  EX-1002, 493-504.     

The examiner found that Duffy taught a SMA that met the limitations of 

Claim 92, except measuring tau as the specific analyte of interest, and the sample 

being obtained from a patient “recovering from a brain injury.”  Those limitations, 

however, were disclosed in the Quanterix Presentation, which instructs the use of 

SMA to detect the concentration of tau in the blood of patients suffering from two 

neurological conditions:  traumatic brain injury and Alzheimer’s disease (AD).  

Moreover, the examiner relied on Wunderlich and/or Mortberg to disclose a 

dependent claim limitation (i.e., detecting tau in blood “within 12 hours of the 

brain injury”).  EX-1002, 493-610.  

Following an t interview, Applicant submitted a July 16, 2021 Amendment 

broadening claim 92 (issued claim 1) to recite “producing a bodily fluid sample of 

a patient suspected of having a neurological condition” (from “a patient 

recovering from a brain injury”) and adding new claims (i.e., issued claims 12, 13 

and 15).  EX-1002, 541-545.   

Applicant did not submit any declaration or affidavit evidence, only attorney 

argument making comparisons to “conventional ELISA” – as opposed to SMA of 

Duffy or the Quanterix Presentation – and assertions of secondary considerations.  
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Applicant admitted there were prior art references that measured tau in the blood of 

patients suspect of having neurological disorders, but ignoring the closest prior art, 

argued that such techniques were “unreliable.”  Moreover, PO never disclosed that 

it had publicly offered SMA kits to test blood for biomarkers of AD before the 

filing date (as did its competitor, Singulex, Inc.), or that there are only two 

biomarkers for AD, β-amyloid and tau.  EX-1033; slide 22; EX-1030; EX-1036. 

Instead, PO argued that following the publication of the invention, there was 

an alleged “sea-change in the field” that “effectively created or contributed to 

creating the reasonable expectation of success that was absent at the time 

Applicant’s invention was made….”  Applicant argued that a 2021 review article 

by Ding (EX-1019) evidenced a “dramatic rise in publications with clinically 

relevant measurements of tau in blood”, the “vast majority” of which “use Simoa® 

techniques described in the present Application.”  EX-1002, 493-610; EX-1003 

¶46.  

PO did not explain how the alleged “rise” in tau-related publications was the 

result of both what is claimed and novel in the then pending, and now issued, 

claims (as opposed to being the result of prior art SMA techniques like the 

Quanterix Presentation or Duffy, PO’s marketing of SMA technology, PO’s public 

assertions of a dominating patent position, the publications reported in Ding being 

by PO or authors affiliated with PO, or improvements in tau antibody specificity). 
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See e.g., EX-1034 (PO’s tau assay kit), EX-1039 (PO announcement of 

commercial availability of fully automated SiMoA platform), EX-1040 (key 

SiMoA platform patents press release), EX-1041 (same); EX-1019 (Table 1, 

citations 27-29, 31, 35, 36, 39, 40, 41, 43, 47, 55, 56, 58, 59, 64 and 65 have 

authors affiliated with PO or ’092 Patent); EX-1042, at 67, 73 (citation 25 for 

“Simoa is a novel technology” is to “Epub ahead of print” concerning “The Simoa 

HD-1 Analyzer”).  Nonetheless, the examiner allowed the claims, noting 

incorrectly in his Reasons for Allowance that “Ding table 1 lists Applicant’s 

claimed assay (tau Simoa) used by at least forty-two (42) groups after the effective 

filing date of 4/12/11.”  EX-1002, 654-661.  In reality, Ding describes sixty-six 

studies (publications), not groups, wherein “ultrasensitive immunoassays” were 

used to measure tau in plasma.  Ding further states that only 42 of these 66 studies 

used the Simoa assay.  In regards to the “groups” statement, the authors on many 

of these Simoa publications were affiliated with the PO.  Ding does not represent 

an alleged “sea-change” as represented by applicant.  And, in any event, the 

Challenged Claims are not limited to SMA.  EX-1019, 6-7; EX-1003 ¶47.    

C. Priority Date of the Challenged Claims 

The ’092 Patent claims the benefit to two provisional applications, the 

earliest of which was filed April 12, 2011.  For purposes of this Petition, Petitioner 

assumes a priority date of April 12, 2011.    
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D. Claim Construction 

Petitioner proposes that, only for purposes of this petition, each claim term 

in the Challenged Claims be given its ordinary and customary meaning, and that no 

specific construction of any claim term is required because the prior art relied on 

and as applied in this Petition meets each of the claim terms under any reasonable 

construction.   

E. Person of Ordinary Skill in the Art  

With respect to the ’092 Patent, a POSA in April 2011 would have been 

familiar with, and have a working knowledge of, molecular biology techniques 

including immunology techniques and assays, such as enzyme-linked 

immunosorbent assays (ELISA) and SMAs, and detecting tau in blood by 

immunoassays for diagnosing neurological conditions.  A POSA would have 

knowledge of these concepts through a mixture of education, training and work 

experience such as by having a Bachelor’s degree in molecular, cellular, or 

developmental biology, biochemistry, biomedical sciences, immunology, or 

neuroscience such as molecular neuroscience, or an equivalent degree, coupled 

with six years of laboratory experience; or a Master’s degree in such fields with 
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four years of laboratory experience; or a PhD in such fields with at least two years 

of laboratory experience.  EX-1003 ¶50. 

F. State of the Art 

This section describes the state of the art of molecular neuroscience that 

includes anti-tau antibodies, and assays that use these antibodies, especially for the 

detection or diagnosis of neurological diseases (including AD) as of April 2011.  

EX-1003 ¶51.  The prior art references, and the discussions of what was known to 

a POSA, are exemplary in nature, relied upon by Dr. Todd, properly included to 

provide factual support for his opinions, and can be considered by the Board to 

show the general state of the art, to identify motivation to combine the teachings of 

the primary references, to support reasonable expectation of success, to rebut any 

assertions of unpredictability in the art or unexpected results, and to rebut any 

assertions that the claims are directed patentable subject matter.   

1. The Role of Tau in Alzheimer’s Disease and Related 
Neurological Disorders 

 
AD is a progressive neurodegenerative disorder associated with memory 

loss, spatial disorientation, and gradual deterioration of intellectual capacity.  AD 

is estimated to effect more than six-million Americans (one in eight), and 

necessitates long-term care costing hundreds of billions annually.  AD is 

characterized by the formation of abnormal clumps (amyloid plaques) and tangled 
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bundles of fibers (neurofibrillary, or tau, tangles) in the brain.  EX-1020, EX-1003 

¶52. 

Tau, a structural microtubule-associated protein, is mainly expressed in 

neurons and understood to have six isoforms.  Nerve cells are responsible for 

sending and receiving messages between different parts of the body.  As 

illustrated, neurons are polarized cells with two types of cell extensions, dendrites 

and axons, whose establishment depends on a microtubule cytoskeleton.   

 

EX-1020; 515; EX-1032. 

Normally, tau functions to promote the assembly of tubulin into 

microtubules, which helps stabilize their structure and facilitates the transport of 

essential molecules within the neuron.  EX-1021.  However, in AD and other 

neurodegenerative diseases, tau becomes abnormally phosphorylated, causing it to 



Petition for Inter Partes Review of 
U.S. Patent No. 11,275,092 

14 

detach from microtubules and aggregate into tangled fibers called neurofibrillary 

tangles (NFTs).  These NFTs disrupt the cell’s internal transport system, impairing 

communication between neurons.  Ultimately, plaques and tangles spread 

throughout the brain, causing neurons to die.  EX-1022, 9916; EX-1003 ¶54. Key 

tau discoveries are illustrated below: 

 

EX-1020, 514-515. 

By the mid-1980’s, tau became recognized as a biomarker – a substance 

indicative of disease – for early diagnosis and prognostic prediction of the changes 

in brain function and other cognitive disorders, including AD.  Galasko describes a 

Working Group convened in 1998 by the Alzheimer’s Association and the 

National Institute on Aging to develop guidelines for identifying biomarkers for 
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AD.  A key recommendation was that biomarkers should be convenient, 

inexpensive and able to be measured sensitively and reliably and, thus, they 

logically suggested that blood would be a more convenient source of biomarker 

than CSF (which requires a complex and risky spinal tap).  Moreover, because it 

was believed that AD pathology starts 20–30 years before its clinical onset, there 

was a recognized need to detect elevated tau levels in at risk patients as early as 

possible to prevent or slow disease onset.  EX-1025, 342-43; EX-1029, 1424-25; 

EX-1003 ¶55.   

Thus, early studies explored tau as a biomarker in human CSF, blood, and 

blood components (e.g., serum and plasma).  EX-1025, Abstract; EX-1008, 93-94, 

122-140, 151-158, 163-167; EX-1017, 559; EX-1018; EX-1023, 1:20-29, 1:57-2:7, 

2:33-38, 16:52-17:28; EX-1024; EX-1026; EX-1003 ¶56.   

Researchers focused on developing anti-tau antibodies.  These antibodies 

were first developed as polyclonal antibodies, with monoclonal antibodies that 

detect all isoforms of tau (i.e., “total tau” or “t-tau”), independent of 

phosphorylation, developed thereafter.  For example, in 1993, Vandermeeren 

taught a sandwich ELISA using a monoclonal antibody directed to human tau in 

CSF.  With this technique, the detection limit for tau was less than 5 pg/ml of CSF.  

EX-1026, Abstract, 1832-33; EX-1003 ¶57.     
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In 2000, Hulstaert explored a method for the early detection and 

quantification of CNS damage by monitoring tau levels in CSF or blood.  Hulstaert 

explains that tau was a known indicator of CNS damage caused by anoxia or 

ischemia, including during stroke, cerebral infarction, thrombosis, cerebral 

hemorrhage, and CO poisoning.  EX-1027, cls 1, 2, 4; EX-1028, Examples I-V; 

EX-1003 ¶58.   

By 2003 phosphorylated tau (“p-tau”) was recognized as a strong candidate 

biomarker for AD, with total tau being a general biomarker for neuronal damage, 

and with the existence of numerous antibodies against t-tau and phosphorylated 

tau: 

 

EX-1032, 606, 607; EX-1003 ¶59.   
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In 2006, Wunderlich reported elevated tau (including phosphorylated tau) in 

serum of acute ischemic stroke patients, and experiments that detected 30 pg/ml of 

tau in blood at 3, 6 and 12 hours after stroke, concluding that tau is a useful 

predictor of outcome in stroke patients.  EX-1017, 559, 563 and Fig. 1b.  Mortberg 

also reported that the presence of tau in blood or CSF is a marker for axonal loss, 

suggesting a prognostic value for tau in stroke, closed head injury, and mild 

traumatic brain injury.  These uses of tau are very important and expand the use of 

tau to a number of “neurological conditions” in addition to AD.  EX-1018, 19-20.  

Researchers recognized that TBI may lead to an increased risk of developing 

neurological disorders, including Ad and Parkinson’s disease.  EX-1037; EX-1038.  

As Galasko explained, because “tau can be released from damaged neurons or 

axons regardless of the cause, any disorder that damages or destroys enough 

neurons will release tau into CSF.”  EX-1025, 342; EX-1003 ¶60.   

By 2008, it was well known to use assays for p-tau and t-tau during the 

course of AD, including because as between p-tau181 and p-tau231 – the most 

studied phospho-epitopes of tau – p-tau181 occurs later in AD than p-tau231: 
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EX-1031, 364; EX-1003 ¶61.  Thus, by 2008, there were selective, sensitive 

antibodies that could discriminate among the forms of tau proteins – including so 

that one could discriminate AD from normal aging – allowing the POSA to readily 

run a more sensitive assay, such as SMA, with an expectation of success. EX-1031, 

373; EX-1003 ¶62.  Indeed, as the ’092 Patent admits, the “six known natural-

occurring tau proteins” are “well-known in the art”, including “phosphorylated” 

tau and capture antibodies with affinity for tau were both well-known and 

commercially available in the art.  EX-1001, 8:37-51; 33:34-40.  

2. SMA and Detecting Tau  

Rapid and reproducible methods that implement high-sensitivity and low-

level analyte detection are the cornerstone of analytical chemistry.  Scientists have 
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been focused on improving the sensitivity and detection limit of such methods for 

decades.  EX-1016, 6286-6287; EX-1003 ¶63.    

Early immunoassay techniques for quantifying low-level analytes including, 

inter alia, ELISA, employed amplification procedures designed to increase the 

number of reporter molecules producing a signal.  While these methods allowed 

low-level analyte detection, they often involved complex procedures and required a 

large number of molecules for the aggregate signal to rise above the detection 

threshold.  These disadvantages limited the sensitivity and dynamic range (i.e., the 

range of concentrations that can be detected) of these techniques.  Moreover, the 

amplification procedures often lead to non-specific binding.  This, in turn, 

amplified the background signal as well as the true signal resulting in non-

improved sensitivity.  EX-1016, 6286; EX-1003 ¶64.     

By the early 2000’s, scientists developed new techniques.  Rather than 

amplify the target analyte in a sample – which caused the above disadvantages – 

these techniques focused on digitizing the signal generated from immunoassays 

and measuring single molecules.  Aided by the development of nanotechnologies 

(including optical fiber bundles and flow technologies), scientists began using a 

variety of techniques to separate true signal from background signal (including 

densely-packed arrayed structures with micrometer-sized elements), aimed at 

capturing and detecting individual molecules of a target analyte.  EX-1003 ¶65.   
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Bourzac describes one of these SMAs.  A single optical fiber bundle is made 

up of thousands of individual glass threads.  As illustrated by Bourzac below, by 

dipping optical fibers in acid, the individual threads can be used to etch a substrate 

with tens of thousands of microwells, one at the tip of each thread, effectively 

creating a large array of nanoscale test tubes.  Each microwell can then be coated 

with protein-capturing antibodies.  Using these femtoliter-sized reaction chambers 

(i.e., one-quadrillionth or 1 x 10-15 of a liter), the reactor volumes are small enough 

such that they contain either zero or one analyte molecule.  The individual optical 

threads in contact with each well can be used to carry both excitation and emission 

light to and from the wells, thereby enabling remote interrogation of the well 

contents.  EX-1011, 1; EX-1003 ¶66.   

 

As excitation light is shone on the microwell, the sandwiched antibody and 

enzyme undergo a reaction that produces fluorescent light.  The light travels back 
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up the optical fiber, without signal “cross-talk” between fibers.  EX-1011, 1; EX-

1003 ¶67.   

The presence or absence of a fluorescent product in each reaction vessel 

provides a binary readout (“on” or “off”).  At very low target concentrations, the 

ratio of the number of analyte molecules to the number of wells assumes a 

“Poisson distribution”, where either a single analyte molecule or no analyte binds 

to each well.  The percentage of reaction vessels occupied by enzyme molecules 

can then be correlated to the bulk concentration by simply counting the number of 

“on” or “off” reaction vessels.  Whereas the detection limit of ELISA was between 

1-10 pg/ml of protein in blood (e.g., 10-10 to 10-12 g/ml), SMA (sometimes called 

“Digital ELISA”) allowed attomolar level detection – many thousand times more 

sensitive (e.g., 10-16 to 10-18 g/ml).  EX-1009, 522; EX-1003 ¶68.   

By the mid-2000’s, SMAs were well described and recognized as a simple, 

low-cost approach to single molecule detection that was inherently scalable and 

had the ability to detect numerous different analytes (including proteins and small 

molecules).  Scientists had developed several different single-molecule assay 

techniques.  In 2007, Todd et al., assessed a SMA technology called Erenna 

Immunoassay System (“EIS”) based upon flow technology to ascertain the limit of 

detection (LoD) and the dynamic reporting range of a series of ten different 

biomarkers in blood plasma, and achieved a LoD of 0.01 pg/mL.  Todd expressed 
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the prevailing view of the “utmost importance” of understanding its potential 

applications for detecting protein biomarkers for disease diagnosis, monitoring, 

and management.  EX-1012, 1993-94; EX-1003 ¶69.   

Scientists at Tufts University were also developing SMAs for detection of 

disease, neurological conditions and cancer.  Dr. David Walt studied β-

galactosidase using a 1 mm diameter fiber optic bundle with 24,000 individually 

sealed, femtoliter microwell reactors.  Walt applied a Poisson statistical analysis to 

obtain the concentration of single molecules of β-galactosidase.  In particular, Walt 

noted that this approach would be “useful for single molecule enzymology and 

ultrasensitive bioassays” and concluded that the “future of this technology will 

permit studies with multiple different enzymes and will push the limits of ultralow 

detection for protein and DNA targets using enzyme-linked detection methods in 

conjunction with the high-density femtoliter array.”  EX-1009, Abstract, 523; EX-

1011; EX-1003 ¶70.    

The work of Todd and Walt was built upon by Duffy.  Duffy taught a 

method of detecting protein biomarkers in body fluid samples such as “blood, 

serum, plasma, urine, saliva, tissue, organ, or the like”, using femtoliter arrays to 

analyze single molecules for detection of disease, neurological conditions and 

cancer.  In order to increase the dynamic range of the assay, Duffy taught to dilute 

the sample by a factor of 10 or more.  EX-1015, 144, 213; EX-1003 ¶71.   
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The diluted sample was exposed to a substrate with a plurality of capture 

components (antibodies) immobilized thereon.  As analyte molecules associated 

with the capture components, they bound together to form capture complexes (i.e., 

antibody-antigen complexes) immobilized on the substrate surface.  At least a 

portion of the capture complex was then dissociated from the substrate, and 

analyzed using a femtoliter array “such that at least some… reaction vessels 

contain zero particle-containing complexes and at least some… reaction vessels 

contain only one or at least one particle-containing complexes.”  EX-1015, 224-

270; EX-1003 ¶72.   

The presence and amount of disassociated species can then be detected and 

quantified, and the analyte concentration is determined by a Poisson distribution 

analysis of the number or fraction of reaction vessels that contain a dissociated 

species.  Like other single molecule techniques, Duffy’s methods were capable of 

detecting ultra-sensitive levels of analyte at about 50 x 10-15.  EX-1015, 10, 185, 

198; EX-1003 ¶73.   

On March 25, 2010, Duffy made a presentation on behalf of the PO titled 

“Single Molecule Arrays for Digital Detection in Complex Samples” presented at 

the IQT Technology Focus Day (“the Quanterix Presentation”) (EX-1033).   
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. 

EX-1033, slide 1, EX-1002, 493-610; EX-1003 ¶74.   

The Quanterix Presentation teaches that SMA is capable of detecting ultra-

sensitive levels of proteins (e.g., TNF-α and IL-6 at 0.20 fM, and PSA at 0.10 fM), 

small molecules (below 10 fM), as well as single cell arrays to detect RNA and 

DNA, and discusses several “current applications” of SMA, including neurological 

diseases, such as AD:   
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EX-1033, slides 9, 11, 15-17, 19; EX-1003 ¶75. 

In particular, the Quanterix Presentation describes the use of SMA to detect 

tau in the blood of patients suffering from AD and other TBI, quoting Dr. Rudolf 

Tanzi, a neurologist at Massachusetts General Hospital, who explains that an ideal 

“serum marker for TDI” is “Tau”:   

You want a nice serum marker for TBI, you do it through Tau. That is 

where you may have a use for Tau because the blood brain barrier is 

damaged.  Then you may be able to get some assessment of the degree 

of injury following a TBI by looking at Tau in the plasma.   

EX-1033, slide 29; EX-1003 ¶76.   
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The Quanterix Presentation reports the results of a “Quanterix t-tau Assay”, 

based upon SMA technology, that measured t-tau in blood of AD patients and age-

matched controls:   

 

EX-1033, slide 22; EX-1003 ¶77.   

The Quanterix Presentation notes that SMA provides an “[a]lternative non-

invasive source for identification of low abundance neuronal specific proteins” as 

compared to CSF tests.  It further notes that “[a] rapid blood-based test for TBI 

would have significant value” in view of its ability to provide “real-time 

assessment of new/worsening neurologic injury”, to “predict secondary pathologies 

(e.g., elevated JCP, ischemia)”, and “detect[] mild injury that cannot be observed 

with CT/MRI.”  EX-1033, slide 29; EX-1003 ¶78. 
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Duffy’s and the Quanterix Presentation’s methods were in diagnostic use.  

Quanterix began developing an “Alzheimer’s Disease test panel” with its website 

announcing Quanterix’s ability to use SMA technology to detect the biomarkers 

for Alzheimer’s “with a simple blood test, even though they are present in the 

blood at exceedingly low concentrations, well below the limit of detection 

achieved by standard testing methods.”  Quanterix explained the benefits of its test, 

including “eliminating the need for invasive medical procedures, shortening time 

to diagnosis, and reducing the use of expensive imaging modalities.”  Quanterix 

also taught other useful applications, including as diagnostic test for “other 

neurological disorders, including Parkinson’s disease, bipolar disorder, stroke and 

traumatic brain injury (TBI).”  EX-1030.  At the same time, other competitors in 

the field, including Singulex Inc., were already offering commercially available 

SMA directed at testing biomarkers for AD.  EX-1036; EX-1003 ¶79.   

  Accordingly, long before the ’092 Patent earliest filing date, the state of the 

art was using SMA for calculating concentrations of tau in blood as a biomarker 

for numerous neurological conditions, including AD.  EX-1003 ¶80.   



Petition for Inter Partes Review of 
U.S. Patent No. 11,275,092 

28 

VII. IDENTIFICATION OF HOW THE CHALLENGED CLAIMS ARE 
UNPATENTABLE 

A. Ground I:  Rissin in view of Todd 

1. The Rissin Reference 

Like the ’092 Patent, Rissin teaches performing a SMA assay (digital 

ELISA) to measure low concentrations of protein biomarkers in blood and blood 

serum for clinical diagnosis of healthy and disease states and to monitor disease 

progression, “us[ing] arrays of femtoliter-sized reaction chambers” that “can 

isolate and detect single enzyme molecules”:   

 

EX-1005, Fig. 1; EX-1003 ¶81. 

Rissin describes disadvantages with conventional analyte detection 

techniques, including measuring “proteins at concentrations above 10−12 M”, 

whereas “serum concentrations of the majority of proteins important in… 

neurological disorders”, “rang[e] from 10−16 to 10−12 M.”  Prior art analyte 
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detection techniques were not thought to reliably measure protein biomarker 

concentrations.  EX-1005, 598; EX-1003 ¶82.   

Rissin teaches that SMA solves these problems.  “As [SMAs] provide 

superior label sensitivity over conventional assays, substantially less detection 

antibody (~1 nM) and enzyme conjugate (1−50 pM) are needed to detect binding 

events as compared with conventional assays….  The decreased label 

concentration reduces nonspecific binding to the capture surface, resulting in much 

lower background signals.”  EX-1005, 598; EX-1003 ¶ 83.   

Rissin acknowledges that others were developing ultra-sensitive and single 

molecule assays.  For example, Rissin discusses that Mirkin “used labels based on 

gold nanoparticles and DNA biobarcodes to push the detection of proteins into the 

low femtomolar range; and… detect[] 10 fM of PSA in serum.”  Rissin also 

discusses Todd, who “developed flow-based methods for serially detecting single 

fluorescently labeled detection antibodies released from immunocomplexes formed 

on solid substrates.”  Rissin sought to “exploit the ability of [SMAs] to trap and 

detect single enzymes to detect single enzyme–labeled proteins” in order to further 

improve upon these ultra-sensitive technologies “using the same reagents as the 

gold standard for detecting proteins, namely, the ELISA.”  EX-1005 at 595; EX-

1003 ¶84. 
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According to Rissin: “In the first step… (Fig. 1a), a sandwich antibody 

complex is formed on microscopic beads (2.7 μm diameter), and the bound 

complexes are labeled with an enzyme, as in a conventional bead-based ELISA.”  

“When assaying samples containing extremely low concentrations of protein, the 

ratio of protein molecules (and the resulting enzyme-labeled complex) to beads is 

small (typically <1:1) and, as such, the percentage of beads that contain a labeled 

immunocomplex follows a Poisson distribution.”  At low protein concentrations, 

“the Poisson distribution indicates that beads carry either a single immunocomplex 

or none.”  “At ratios of enzyme to beads greater than ~1:10, the fraction of active 

beads becomes much higher, and Poisson statistics show that there are a significant 

number of beads with multiple enzymes.”  Thus, to ensure protein concentrations 

in the sample are sufficiently low, a “fourfold dilution factor is typically used to 

reduce matrix effects in immunoassays.”  EX-1005, 595-98; EX-1003 ¶85. 

Rissin explains SMAs’ operation, including its ability to “confin[e] the 

fluorophores generated by individual enzymes to extremely small volumes (~50 

fl), ensuring a high local concentration of fluorescent product molecules.”  To 

achieve this confinement, “beads are loaded into an array of femtoliter-sized 

wells.” A “droplet of fluorogenic enzyme substrate”, is added causing those beads 

“possessing a single enzyme–labeled immunocomplex” to fluoresce.  “By 

acquiring time-lapsed fluorescence images of the array… it is possible to 
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distinguish beads associated with a single enzyme molecule (“on” well) from those 

not associated with an enzyme (“off” well).”  EX-1005, 596, Fig. 1; EX-1003 ¶86.  

“[P]rotein concentration in the test sample is determined by counting the number 

of wells containing both a bead and fluorescent product relative to the total number 

of wells containing beads (Fig. 1d).”   

“As [SMAs] enable concentration to be determined digitally rather than by 

using the total analog signal,” Rissin dubbed his approach “digital ELISA.”  The 

lowest concentration of enzyme conjugate detected by Rissin was 350 zeptomolar 

(zM) and the calculated LOD was 220 zM, corresponding to an increase in 

sensitivity over prior art ELISA “of a factor of about 68,000.”  EX-1005, 596; EX-

1003 ¶87. 

2. The Todd Reference 

Todd describes the use of a SMA technology developed by Singulex, Inc. 

(commercially sold as the “Erenna Immunoassay System” or “EIS”) that could be 

used to detect tau biomarker in the blood plasma of patients for early detection of 

AD.  Like the claimed invention, Singulex’s SMA utilizes “paramagnetic 

microparticles (MPs) as the solid phase for immune-capture and detection of 

analyte from a complex biological sample, providing enhanced specificity, 

sensitivity and precision” at “sub-picogram levels.”  Todd demonstrates that its 
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SMA is capable of measuring numerous protein biomarker analytes in human 

blood plasma with a LoD of at least 0.01 pg/ml.  EX-1006, 53; EX-1003 ¶88. 

 

EX-1006, Fig. 4. 

Todd describes the challenges historically faced by translational scientists 

when detecting and defining the onset of disease using protein biomarkers.  While 

protein biomarkers provide a standardized metric for evaluating disease states, 

their application is often limited by the sensitivity of assay used for their detection.  

For example, “assay sensitivity is often what determines the lower limit of the 

threshold and the diagnostic cut-off value” for disease onset.  “The threshold 

system only reveals the tip of the iceberg when it comes to disease states.”  Often, 
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information that “resides beneath the 99th percentile threshold value for a 

clinically relevant biomarker… could be used to diagnose, stratify, determine risk, 

or aid in disease prevention.”  In addition, because the development of a disease 

state is a continuum rather than “an on/off proposition”, disease onset and 

diagnosis is “difficult to mark” and “a common cause of diagnostic failures.”  EX-

1006, 51-53; EX-1003 ¶89. 

Todd specifically highlights AD as “an excellent example” of a disease state 

having a “prolonged disease onset leading towards diagnostic failure.” Todd 

explains that, because “the only definitive diagnosis of AD is a post-mortem 

examination of brain tissue… clinical diagnosis of this disease is diagnosed by 

ruling out other probable causes for the symptoms of AD, which are usually only 

apparent after significant disease progression has occurred.”  As a result, “there is 

no reliable way at this time to clinically define when this complex disease 

officially starts, and an FDA approved molecular diagnostic for AD is desperately 

needed.”  EX-1006, 53; EX-1003 ¶90. 

In this way, Todd explains that “protein biomarker programmes in AD and 

other disease areas can benefit immensely from the application of novel 

immunoassay technologies with ultra-sensitive detection” such as SMA.  Todd 

emphasizes that “[t]he need for an early diagnosis for AD is especially important 

as new therapies for AD are developed, which provide better patient outcomes 
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when administered early in the course of the disease.”  Todd teaches that the 

“solution” is “integrating novel technology into next generation immunoassay 

systems” such as SMA, and specifically identifies “tau proteins” as one of two 

known protein biomarker candidates for clinical diagnosis of AD.  EX-1006, 52-

53; EX-1003 ¶91. 

3. The Motivation to Combine the Teachings of Rissin in view 
of Todd 

As discussed in the State of the Art, the use of SMA to detect ultra-low 

concentrations of tau biomarker in the blood of patients suspected of having a 

neurological disorder was already known in the art.  EX-1033, slides 9, 11, 15-17, 

19; EX-1003 ¶92.  A POSA would have been motivated to use the SMA procedure 

of Rissin to quantify endogenous tau in the blood of patients suspected of having a 

neurological disorder as taught by Todd to arrive at the inventions claimed by the 

Challenged Claims for several reasons.  EX-1003 ¶92.  

Rissin and Todd, being in the same field of endeavor as the ’092 Patent, are 

analogous art.  Both teach SMAs to quantify ultra-low concentrations of analytes in 

patients’ blood for detecting and diagnosing neurological diseases.  Rissin cites to 

the work of Todd 2007 (EX-1012) as “a promising approach for measuring 

extremely low concentrations of proteins” using “the isolation and detection of 

single protein molecules.”  Rissin notes that Todd 2007 has “developed flow-based 
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methods for serially detecting single fluorescently labeled detection antibodies that 

have been released from immunocomplexes formed on solid substrates.”  EX-1005, 

595; EX-1003 ¶93.  

Both Todd and Rissin speak to measuring tau blood and serum concentrations 

for the detection and diagnosis of AD.  Specifically, Todd teaches that the use of 

SMAs provide a “solution” that would enable the ultra-sensitive detection of tau as 

a biomarker for the detection and diagnosis of AD.  Todd explains the numerous 

benefits provided by the ultra-low diagnostic sensitivity and strategic applications 

of SMAs, including allowing for earlier detection of disease, more defined disease 

diagnosis criteria, and improving data relevant to critical new drug development 

decisions.  Todd explains that the “ultimate diagnostic challenge is to detect the onset 

of disease as early as possible” which “correlate[s] with better patient outcomes.”  

By enabling highly sensitive biomarker detection, including detection of tau protein 

biomarkers, SMA technology is able to establish baseline levels in healthy subjects, 

track therapeutic effects of the new therapy, aid in the early detection of adverse 

events, and provide data to support preclinical efficacy and safety studies which 

enhances drug development.  EX-1006, 56; EX-1003 ¶94.   

Rissin, too, recognized the application of SMAs to the detection and diagnosis 

of AD.  Rissin notes that “serum concentrations of the majority of proteins important 

in… neurological disorders… are thought to range from 10−16 to 10−12 M” and, in 
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support, cites to two articles, EX-1025, EX-1029, discussing tau protein as a blood 

biomarker for AD.  Rissin recognized the improved “diagnostic benefits” of SMAs, 

including their ability to detect and establish diagnostic threshold values for key 

biomarkers using a LoD that far exceeds the highest sensitivity of prior-art assays, 

presents a clear application for SMAs.  Rissin, thus, directs the POSA to use Rissin’s 

SMA technology to quantify ultra-low concentrations of tau in blood as a biomarker 

for neurological disorders such as AD.  EX-1005, 595; EX-1003 ¶95.  

A POSA understood that while the SMAs of both Rissin and Todd were highly 

sensitive and had known diagnostic benefits, Rissin’s SMA provided a more 

streamlined process that reduced the number of steps while still “detect[ing] proteins 

in serum at subfemtomolar concentrations”.  While both SMAs utilize antibodies 

disposed on a plurality of capture objects (i.e., beads) to form capture complexes 

with analyte molecules, the Todd SMA includes the additional steps of releasing a 

portion of the capture complexes, and determining the concentration of the analyte 

using a portion of the released complexes.  EX-1005, 595-599; EX-1006, 53; EX-

1012 (describing the Erenna Immunoassay system developed by Singulex and 

discussed in Todd); EX-1003 ¶96.  In contrast, building on the earlier SMA 

technologies, Rissin sought to “simplify[] the logistics of the assay”, including by 

eliminating the additional release steps present in the Todd SMA.  EX-1005, 598-

599.   
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A POSA recognized that the additional release steps taught by the Todd SMA 

were cumbersome, more complex, more time consuming and required additional 

reagents compared to Rissin.  Moreover, a POSA recognized that the additional steps 

of Todd increased expense and further introduced additional and unnecessary 

opportunities for user error.  Thus, a POSA recognized the benefit provided by the 

teaching of Rissin which eliminated these additional release steps and their 

associated complexity, cost, and error.  EX-1003 ¶97.   

A POSA would have been confident that using Rissin’s simplified SMA to 

quantify tau would have been successful because it was simply using a known tau 

antibody with a known technology (a simplified SMA) for its intended purpose: 

quantifying low-concentration protein analytes.  Indeed, Rissin demonstrates its 

success at quantifying low-concentration protein analytes using two of the same 

blood proteins that were studied in Todd, i.e., PSA and TNF-α.  Rissin reported a 

similar LoD for these proteins as Todd, which a POSA understood were far more 

sensitive than the detection limits claimed in the Challenged Claims.  Compare EX-

1006, 56 (disclosing LoD of 0.20 pg/ml for TNF-α, and 0.05 pg/ml for PSA) with 

EX-1005, 597-98 (disclosing LoD of 2.5 fg/ml for TNF-α, and 1.5 fg/ml for PSA).  

4. Detailed Application of Rissin in view of Todd 

a. Claim 1  

i. A method of producing a bodily fluid sample of a 
patient suspected of having a neurological 
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condition containing an analytically quantified 
amount of endogenous tau protein, said method 
comprising: 

To the extent the preamble is a limitation, Rissin discloses a method for 

performing simplified SMA to quantify blood protein concentrations for clinical 

diagnosis of neurological disease, citing two articles, EX-1025, EX-1029, 

discussing tau protein as a blood biomarker for AD.  EX-1005, 595.  Moreover, 

Todd teaches performing SMA for the detection and diagnosis of AD and 

expressly identifies tau proteins as one of two “hopeful candidates” to serve as an 

FDA approved biomarker for clinical diagnosis of AD.  EX-1006, 53.  A POSA 

would have been motivated to modify the teachings Rissin with the teachings of 

Todd in order to quantify concentrations of tau protein in blood for clinical 

diagnosis of neurological disease for the reasons discussed in the Motivation to 

Combine Section.  This modification results in a method of producing a bodily 

fluid sample of a patient suspected of having a neurological condition containing 

an analytically quantified amount of endogenous tau protein, consistent with the 

discussion in the State of the Art section demonstrating that a POSA understood 

tau was a known indicator of TBI from a hypoxic or ischemic event, including 

cardiac arrest, stroke or thrombosis.  EX-1027, cls 1, 2, 4; EX-1018 at 19-20; EX-

1003 ¶99.   
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ii. (A) obtaining a volume of bodily fluid comprising 
blood, or a blood component selected from plasma 
and serum, 

A POSA reading Rissin understood that it includes the step of obtaining a 

volume of body fluid.  Rissin teaches “detecting very low concentrations of 

proteins in blood using digital ELISA” including by measuring “serum samples 

from patients who had undergone radical prostatectomy” [a volume of bodily fluid 

comprising blood, or a blood component selected from plasma and serum].  EX-

1005, 1-2.  A POSA understood that, in order to perform such a blood-based assay, 

a sample of blood must first be “obtained.”  EX-1003 ¶100.   

iii. (B) diluting the volume of bodily fluid, and 

Rissin discloses this limitation.  Rissin discloses that the whole-serum 

samples collected for use in the SMA arrays “were diluted 1:4 in buffer and 

measured using the digital ELISA” [diluting the volume of bodily fluid].  EX-1005, 

598; Fig. 3a (teaching “25% serum”).  Rissin teaches that a “fourfold dilution 

factor is typically used to reduce matrix effects in immunoassays” and so that the 

resulting enzyme-labeled complex will “follow[] a Poisson distribution” wherein 

“beads carry either a single immunocomplex or none.”  Dilution is an established 

important method used by those skilled in the art.  EX-1005, 597; 598; Fig. 3 

(showing “final concentration of spiked protein in the diluted sample”).  This, in 

turn, allows for single-molecule counting of labeled protein molecules such that 
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the protein concentration in the original test sample can be determined.  EX-1005, 

596; EX-1003 ¶101. 

iv. (C) quantifying through the use of an analytical 
protein concentration measurement assay a 
concentration of tau protein in the volume of 
bodily fluid to produce the bodily fluid sample 
containing the analytically quantified amount of 
endogenous tau protein; 

Rissin in view of Todd discloses this limitation.  Rissin makes “use of arrays 

of femtoliter-sized reaction chambers” called “single-molecule arrays” (SMAs) 

that “can isolate and detect single enzyme molecules” [quantifying through the use 

of an analytical protein concentration measurement assay].  EX-1005, Fig. 1; EX-

1003 ¶102.  Specifically, Rissin’s Fig. 1 illustrates Rissin’s analytical protein 

concentration measurement assay:   
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Rissin discloses that “[i]n the first step of this [SMA] (Fig. 1a), a sandwich 

antibody complex is formed on microscopic beads (2.7 μm diameter), and the 

bound complexes are labeled with an enzyme, as in a conventional bead-based 

ELISA.”  SMAs “permit the detection of very low concentrations of enzyme labels 

by confining the fluorophores generated by individual enzymes to extremely small 

volumes (~50 fl)….”  To achieve this confinement, “beads are loaded into an array 

of femtoliter-sized wells.” A “droplet of fluorogenic enzyme substrate”, is added 

causing those beads “possessing a single enzyme–labeled immunocomplex” to 

fluoresce.  “By acquiring time-lapsed fluorescence images of the array… it is 

possible to distinguish beads associated with a single enzyme molecule (“on” well) 

from those not associated with an enzyme (“off” well).”  EX-1005, 596, Fig. 1; 

EX-1003 ¶103. 
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EX-1005, 595; FIG. 1. 

“Imaging the arrays allows simultaneous detection of tens to tens of 

thousands of single immunocomplexes.  The protein concentration in the test 

sample is determined by counting the number of wells containing both a bead and 

fluorescent product relative to the total number of wells containing beads (Fig. 

1d)” [a concentration of protein in the volume of bodily fluid to produce the bodily 

fluid sample containing the analytically quantified amount of endogenous protein].  

EX-1005, 596.  While Rissin does not expressly state that the protein is tau, Rissin 

cites to articles demonstrating that tau is known to be present in ultra-low 

concentrations in the blood of patients diagnosed with AD (e.g., citations 8 and 9) 

and, thus, directs the POSA to use Rissin’s SMA to quantify blood tau levels as a 
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biomarker for neurological disorders.  EX-1005, 595.  Moreover, Todd teaches 

performing SMA for the detection and diagnosis of AD and expressly identifies tau 

proteins as one of two “hopeful candidates” to serve as an FDA approved 

biomarker for clinical diagnosis of AD.  EX-1006, 53.  A POSA understood that 

Rissin’s teaching equally applied to tau and would have been motivated to modify 

the teaching of Rissin with the teaching of Todd to quantify a concentration of tau 

protein in the volume of bodily fluid for the reasons discussed in the Motivation to 

Combine Section. EX-1003 ¶104.   

v. wherein the analytically quantified concentration 
of endogenous tau protein contained in the bodily 
fluid sample is less than about 5 pg/ml, and a limit 
of quantification of the analytical protein 
concentration measurement assay used in step (C) 
for quantifying the concentration of tau protein is 
less than about 0.2 pg/mL. 

Rissin discloses this limitation.  The “lowest concentration of enzyme 

conjugate detected” (LoQ) by Rissin was 350 zeptomolar (zM) and the calculated 

limit of detection (LoD) was 220 zM, corresponding to an increase in sensitivity 

over prior art measurements using a typical ELISA-plate reader “of a factor of 

about 68,000.”  EX-1005, 596; EX-1003 ¶105.  While Rissin does not expressly 

teach tau, as described in the Motivation to Combine Section, Rissin does teach 

that an SMA provides sensitivities of 0.006 and 0.01 pg/mL using two of the same 



Petition for Inter Partes Review of 
U.S. Patent No. 11,275,092 

44 

blood proteins studied in Todd, PSA and TNF-alpha, respectively, which are less 

than the claimed 0.2 pg/mL.  EX-1005, 597-98.  Moreover, Figure 2 of Rissin 

demonstrates a LoQ of the assay of less than 3.5 aM (with a coefficient of variance 

of 10%) when detecting the analyte streptavidin-β-galactosidase (“SBG”).  A 

POSA understood that Rissin’s teaching equally applied to tau and would have 

been motivated to modify the teaching of Rissin with the teaching of Todd to 

achieve analytically quantified concentration of endogenous tau less than about 5 

pg/ml, and a limit of quantification of less than about 0.2 pg/mL for the reasons 

discussed in the Motivation to Combine Section 

b. Claim 12  

i. The method of claim 1, wherein the analytical 
protein concentration measurement assay used in 
step (C) comprises: 

(a) i. suspending a plurality of capture objects 
that each include a binding surface having 
affinity for tau protein molecules in the 
diluted volume of bodily fluid, 

Rissin in view of Todd discloses this limitation.  As shown in annotated 

Figure 1 below, Rissin discloses “[i]n the first step of this single-molecule 

immunoassay (Fig. 1a), a sandwich antibody complex [a binding surface having 

affinity for protein molecules] is formed on microscopic beads (2.7 μm diameter) 

[a plurality of capture objects], and the bound complexes are labeled with an 

enzyme, as in a conventional bead-based ELISA.”  “Test solutions (100 μl) 
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containing the protein of interest were incubated with suspensions of 200,000 

magnetic beads… then separated and washed… re-suspended and incubated with 

solutions containing detection antibody… then separated and washed… [and] then 

re-suspended in 10 μl of PBS and loaded” [suspending a plurality of capture 

objects].  EX-1005, 596-97. 

 

EX-1005, 595; FIG. 1. 

Rissin discloses a plurality of suspended beads [capture objects] having an 

affinity for the target protein (the illustrated antigen).  While Rissin does not 

expressly disclose a capture antibody with an affinity for a tau, Rissin directs the 

POSA to use Rissin’s SMA technology to quantify blood tau levels as a biomarker 

for neurological disorders.   
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Todd discloses a bead-based SMA in which a target protein (e.g., tau) is 

immobilized on a plurality of “paramagnetic microparticles” (i.e., a “capture 

objects”) having affinity for target protein and suspended in a volume of a patient 

biological sample, such as blood serum or plasma.  EX-1006, 53.  Moreover, Todd 

teaches performing SMA for the detection and diagnosis of AD and expressly 

identifies tau proteins as one of two “hopeful candidates” to serve as an FDA 

approved biomarker for clinical diagnosis of AD.  EX-1006, 53.  As discussed in 

the State of the Art Section and in the specification of the ’092 Patent, capture 

antibodies with affinity for tau (anti-tau antibodies) were both well-known and 

commercially available in the art.  EX-1001, 8:37-51; 33:34-40 (disclosing 

“commercial[ly] available antibody purchased from Covance”).  

A POSA understood that Rissin teaches a SMA capable of detecting proteins 

at subfemtomolar concentrations, and would have been motivated to use a capture 

antibody having an affinity for tau as disclosed in Todd for the reasons discussed 

in the Motivation to Combine Section.  EX-1003 ¶109.  

(b) ii. immobilizing at least a portion of the tau 
protein molecules with respect to at least 
some of the plurality of capture objects 
suspended in the diluted volume of bodily 
fluid such that at least some of the capture 
objects associate with at least one tau 
protein molecule from the volume of bodily 
fluid, 
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Rissin as modified by Todd discloses this limitation.  As demonstrated for 

limitation 12(i) above, in the first step of Rissin “(Fig. 1a), a sandwich antibody 

complex is formed on microscopic beads (2.7 μm diameter), and the bound 

complexes are labeled with an enzyme, as in a conventional bead-based ELISA.”  

Those “beads are loaded into an array of femtoliter-sized wells for isolation and 

detection of single molecules by fluorescence imaging (b).”  “Whereas the 

majority of femtoliter-volume chambers contain a bead from the assay, only a 

fraction of those beads possess catalytic enzyme activity, indicating a single, bound 

protein molecule” [immobilizing at least a portion of the tau protein molecules 

with respect to at least some of the plurality of capture objects suspended in the 

diluted volume of bodily fluid such that at least some of the capture objects 

associate with at least one tau protein molecule from the volume of bodily fluid].  

EX-1005, 596-97; EX-1003 ¶110. 
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EX-1005, 595; FIG. 1. 

For example, if 50 aM of protein in 0.1 ml (3,000 molecules) is captured and 

labeled on 200,000 beads, then 1.5% of the beads will carry one protein molecule 

and 98.5% will not carry any protein molecules (Fig. 1b). EX-1005, 595. 

While Rissin does not expressly disclose tau, Rissin directs the POSA to use 

Rissin’s SMA technology to quantify blood tau levels as a biomarker for 

neurological disorders.  Moreover, Todd teaches performing a bead-based SMA 

for the detection and diagnosis of AD and expressly identifies tau proteins as one 

of two “hopeful candidates” to serve as an FDA approved biomarker for clinical 

diagnosis of AD.  EX-1006, 53.  A POSA would understand that Rissin teaches 

SMA capable of detecting proteins at subfemtomolar concentrations, and would be 
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motivated to use a capture antibody to immobilize at least a portion of tau as 

disclosed in Todd for the reasons discussed in the Motivation to Combine Section. 

EX-1003 ¶112. 

(c) iii. interrogating at least some of the 
capture objects associated with at least one 
tau molecule from the volume of bodily of 
fluid; and 

iv. determining a measure of tau protein 
molecule concentration in the volume of 
bodily fluid based at least in part on the 
interrogating step performed in step iii. 

Rissin, as modified by Todd to use a capture antibody having affinity for tau 

protein as discussed above, discloses this limitation.  As illustrated in annotated 

FIG. 1 below, Rissin discloses a streamlined SMA in which the concentration of 

target analyte is determined directly by interrogating the relative proportion of 

capture complexes in the array.   
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EX-1005, 595; FIG. 1. 

Using time-lapsed fluorescence images, Rissin “detects single protein 

molecules” on the captured complex itself (the same objects exposed to an analyte-

containing solution and immobilized with analyte molecules or particles) in order 

to distinguish “beads associated with a single enzyme molecule (“on” well) from 

those not associated with an enzyme (“off” well)” [interrogating at least some of 

the capture objects associated with at least one tau molecule from the volume of 

bodily of fluid].  Finally, “[t]he protein concentration in the test sample is 

determined by counting the number of wells containing both a bead and 

fluorescent product relative to the total number of wells containing beads (Fig. 

1d)” [determining a measure of tau protein molecule concentration in the volume 
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of bodily fluid based at least in part on the interrogating step performed in step 

iii].  EX-1005, 595-599 and FIGs. 1, 2; Supp. FIGs 1, 2; EX-1003 ¶114. 

ii. Claim 13 - The method of claim 12, wherein the 
plurality of capture objects comprises a plurality 
of beads. 

Both Rissin in view of Todd teach that the capture objects comprise a 

plurality of beads and, thus, disclose this limitation for the same reasons discussed 

for Claim 12.  EX-1003 ¶115.   

c. Claim 6 – The method of claim 1, wherein each of the 
tau protein molecules quantified in step (C) is selected from the group 
consisting of tau 23 (352, 0N3R), tau 2.4 (383, 0N4R), tau 37 (381, 
1N3R), tau 34 (412, 1N4R), tau 39 (410, 2N3R), and tau 40 (441, 2N4R). 

Rissin as modified by Todd discloses this limitation.  Claim 6 recites a 

specific subset of isoforms that make up total tau, including tau 23 (352, 0N3R), 

tau 2.4 (383, 0N4R), tau 37 (381, 1N3R), tau 34 (412, 1N4R), tau 39 (410, 2N3R), 

and tau 40 (441, 2N4R).  As shown above, Todd expressly teaches the detection of 

“tau proteins” in a human blood samples, which a POSA understood to include the 

specific subset of isoforms that make up total tau recited in claim 6, including 

phosphorylated tau (claim 7).  EX-1006, 53; EX-1003 ¶116.  Moreover, as 

discussed in the State of the Art Section and in the specification of the ’092 Patent, 

the “six known natural-occurring tau proteins” are “well-known in the art”, 

including “phosphorylated” tau.  EX-1001, 8:37-51.  
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As such, a POSA understood that Rissin as modified by Todd would include 

quantification of each of the identified the isoforms of tau recited in claim 6. EX-

1003 ¶117. 

d. Claim 7 – The method of claim 6, wherein at least a 
portion of the tau protein molecules are phosphorylated. 

Rissin as modified by Todd discloses this limitation for the same reasons 

discussed for claim 6.  EX-1006, 53; EX-1001, 8:37-51.  Moreover, as set forth in 

the State of the Art, a POSA understood that under normal physiological 

conditions, tau functions to promote the assembly and stabilization of neuron 

structure.  However, in AD and other neurodegenerative diseases, tau becomes 

abnormally phosphorylated, causing it to detach and aggregate into tangled fibers 

called neurofibrillary tangles.  A POSA understood that phosphorylated tau was a 

blood biomarker for neurodegenerative diseases, including TBI.  EX-1022, 9916; 

EX-1003 ¶ 118.   

As such, a POSA understood that tau serum marker discussed in Todd would 

include phosphorylated tau.  EX-1003 ¶119.   

e. Claims 8-11 – The method of claim 1, wherein the 
volume of bodily fluid comprises blood (claim 8), plasma (claim 9), 
serum (claim 10) or not cerebrospinal fluid (claim 11). 

Rissin teaches a SMA that “detects low-abundance proteins in blood” [claim 

8] and “serum proteins at subfemtomolar concentrations” [claim 10].  EX-1005, 

595-599.  While Rissin does not expressly disclose the detection of such proteins 
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in blood “plasma”, a POSA understood that Rissin’s disclosure of “blood” would 

include all of its constituent components, including blood plasma [claim 9], and 

would not include cerebrospinal fluid [claim 11].  Moreover, Rissin cites to articles 

concerning the “plasma proteome” for support (citation 19), showing that Rissin’s 

disclosure of “blood” clearly directed the POSA to all constituent components of 

blood.  A POSA would have understood Rissin to teach a method of producing a 

bodily fluid comprising blood [claim 8], plasma [claim 9], serum [claim 10] or not 

cerebrospinal fluid [claim 11].  EX-1005, 595-599; EX-1003 ¶120.   

f. Claim 14 – The method of claim 1, wherein the limit of 
detection for the analytical protein concentration measurement assay is 
less than about 0.02 pg/mL. 

Rissin teaches SMA having a LoD of less than about 0.02 pg/ml.  In 

particular, Rissin teaches a “LoD of ~50 aM (1.5 fg/ml)” when detecting PSA (e.g., 

Prostate-Specific Antigen) in 25% serum, “which equates to an LoD in whole 

serum of ~200 aM (6 fg/ml).  The lowest concentration tested and detected was 

250 aM in 25% serum, corresponding to 1 fM in whole serum.”  EX-1005, 597; 

EX-1003 ¶121. 

g. Claim 15 – The method of claim 1, wherein the patient 
suspected of having a neurological condition is recovering from a brain 
injury. 

Claim 15 purports to limit the “neurological condition” recited in the 

preamble of claim 1 to that of a “brain injury”.  As Claim 15 does not alter the 
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steps to be performed in the claimed method, to the extent it is considered a 

limitation, it is nonetheless disclosed for the same reasons discussed for the 

preamble of claim 1 and as further understood from the State of the Art.  EX-1027, 

cls 1, 2, 4; EX-1018, 19-20; EX-1003 ¶122.   

Consistent with the discussion in the State of the Art Section (including the 

Quanterix Presentation presented by PO), a POSA understood that brain injuries 

are linked to causing neurological disorders, such as AD, and that tau was a known 

indicator of TBI from a hypoxic or ischemic event, including cardiac arrest, stroke 

or thrombosis.  EX-1027, cls 1, 2, 4; EX-1018 at 19-20; EX-1033, slides 28-29 (tau 

is “a nice serum marker for TBI”); EX-1003 ¶123.  Thus, for the reasons set forth 

for claim 1, claim 15 would have been obvious over Rissin in view of the State of 

the Art.  EX-1003 ¶123.   

h. Claims 17-21 – The method of claim 15, wherein the 
brain injury results from a hypoxic event (claim 17), caused by cardiac 
arrest (claim 18), stroke (claim 19), an ischemic event (claim 20), or 
thrombosis (claim 21)   

Claims 17-21 purport to limit the “neurological condition” recited in the 

preamble of claims 1 and 15 to that of a “brain injury” resulting from a “hypoxic 

event” [claim 17] or ischemic event [claim 20], such as cardiac arrest [claim 18], 

stroke [claim 19], or thrombosis [claim 21].  Like Claim 15, the recited limitations 

of claims 17-21 do not alter the steps to be performed in the claimed method.  
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Moreover, a POSA understood that brain injury can result from any type of 

hypoxic or ischemic event, including the specific events of cardiac arrest, stroke or 

thrombosis, and that tau is an effective biomarker for brain injury in the blood.  To 

the extent these specific indications are considered limitations, however, they are 

disclosed for the same reasons discussed as to the preamble of claim 1 as 

understood from the State of the Art.  EX-1027, cls 1, 2, 4; EX-1017, 559, 563, and 

Fig. 1b; EX-1018, 19-20; EX-1003 ¶124.   

i. Claim 16 - The method of claim 15, wherein the volume 
of bodily fluid has been collected from the patient within 12 hours of the 
brain injury. 

Rissin as modified by Todd discloses this limitation.  As set forth in the 

State of the Art, a POSA understood the prior art taught that elevated tau could be 

detected in blood of acute ischemic stroke patients at levels of 30 pg/ml at 3, 6 and 

12 hours after stroke, and that tau was a predictor of outcome in stroke patients.  

EX-1017, 559, 563, and Fig. 1b.  Given the increase sensitivity of SMAs, it would 

have been obvious to a POSA at the time of the invention to test tau blood levels at 

intervals immediately following a brain injury, including within 12 hours of such 

an event, and a POSA would have had a reasonable expectation of success in doing 

so.  Moreover, given the known prognostic benefits of early disease detection, a 

POSA would have been motivated to begin testing tau levels at intervals 
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immediately following a brain injury, including within 12 hours of such an event.  

EX-1003 ¶125.   

B. Challenge 2: Claims 1-21 of the ’092 Patent are invalid as obvious 
over Rissin in view of Voorheis 

1. Voorheis 

Voorheis is directed to methods and kits for diagnosing AD and other 

neurological disorders by screening for tau in the blood of a patient.  The invention 

is based, in part, on the discovery that “proteolytic fragments of… tau-proteins are 

released from the neurofibrillary tangles associated with the disease and can be 

detected in body fluids outside the brain.”  Voorheis notes that it was “well 

documented” that “the number and size of these tangles within an affected neuron 

as well as the total number of tangles and the total amount of constituent tau-

protein in an affected brain correlates with the progression and severity of the 

disease.”  EX-1007, 4:10-15, 5:19-23; 6:57-67; EX-1003 ¶126. 

Voorheis discussed the inability of prior art methods to readily and reliably 

diagnose AD, and the need for sensitive diagnostic tests to screen body fluids of 

individuals for the presence of tau biomarkers.  Prior art methods focused on 

evaluating the patient’s intellectual ability: “[u]sually a patient must be evaluated 

on a number of occasions over some period of time in order to document the 

deterioration in intellectual ability and other signs and symptoms before a 

diagnosis can be attempted with reasonable confidence.”  “The necessity of 
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repeated evaluation… before a firm diagnosis [could] be made was costly, 

generates anxiety and… frustrating to patients and their families.”  Furthermore, 

the inability to rapidly diagnose the disease “greatly hampered” the development of 

a therapeutic strategy, “particularly in the early stages where even a simple arrest 

of the progress of the disease would leave the patient with significant intellectual 

capacity and a reasonable quality of life.”  Thus, Voorheis recognized the need for 

early detection and diagnosis of AD, and developed a blood-based diagnostic assay 

using tau as a method for doing so.  EX-1007, 3:4-28; EX-1003 ¶127. 

“In practicing the invention, a sample of blood is removed from the patient 

by venesection….”  The sample is then “diluted in an appropriately buffered 

medium”.  In one mode of the invention, tau is “used as antigens in immunoassays 

for the detection of those individuals suffering from Alzheimer’s.”  These 

immunoassay systems include “any known in the art, including but not limited to:  

radioimmunoassays, [ELISA]” and “[p]articularly preferred… is the sandwich or 

double antibody assay, of which a number of variations exist.”  EX-1007, 13:35-

60, 14:5-31, 16:1-6; EX-1003 ¶128. 

Voorheis recognized that tau could broadly include “any one of the proteins 

that comprise a single constituent part of the tau-complex of proteins.”  Because 

“concentrations [of tau] greatly exceed[] that found in normal humans that are not 

victims of Alzheimer’s”, the “detection and quantitation” of tau “is useful in 
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confirming a clinical diagnosis of Alzheimer’s… and in following the course of the 

disease.”  Tau concentration “may be calculated in absolute terms, or may be done 

in comparison with a standard… containing a known normal level of antigen.”  

EX-1007, 5:19-56, 7:1-18, 14:60-65; EX-1003 ¶129. 

2. The Motivation to Combine Rissin in view of Voorheis 

A POSA would have been motivated to combine the teachings of Rissin with 

the teachings of Voorheis in order to quantify endogenous tau in the blood of patients 

suspected of having a neurological disorder as claimed by the ’092 Patent for several 

reasons.  EX-1003 ¶130. 

Rissin and Voorheis are analogous art as they are in the same field of endeavor 

as the ’092 Patent.  Both references are directed at detecting and quantifying low 

concentrations of analytes in the blood of patients for purposes of detection and 

diagnosis of neurological diseases.  EX-1003 ¶131. 

A POSA understood that a simple, easy to use and ultra-sensitive technique 

to detect trace amounts of analyte in blood would have been beneficial for early 

detection and diagnosis of neurological disorders.  Rissin states that the “isolation 

and detection of single protein molecules [using SMA] provides a promising 

approach for measuring extremely low concentrations of proteins… using the same 

reagents as the gold standard for detecting proteins, namely, the ELISA” but now 

“at subfemtomolar concentrations.”  Rissin notes that “serum concentrations of the 
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majority of proteins important in… neurological disorders… are thought to range 

from 10−16 to 10−12 M” and, in support, cites to two articles, EX-1025, EX-1029, 

discussing tau protein as a blood biomarker for AD.  Thus, a POSA reading Rissin 

understood that tau was both present at low concentrations in blood, and was a viable 

candidate for quantification using SMA.  EX-1005, 595; EX-1003 ¶132. 

A POSA also understood that tau was recognized as a biomarker in human 

CSF, blood and blood components for early diagnosis and prognostic prediction of 

the changes in brain function and other cognitive disorders.  Voorheis developed 

methods and kits for diagnosing neurological disorders, including AD, by screening 

for tau in human blood.  A POSA understood that the earlier tau can be detected, the 

sooner a clinician can diagnosis, and begin treatment of, a neurological condition.  

Voorheis emphasized the need for sensitive diagnostic tests to screen body fluids for 

the presence of tau biomarkers, “particularly in the early stages where even a simple 

arrest of the progress of the disease would leave the patient with significant 

intellectual capacity and a reasonable quality of life.”  EX-1007, 3:23-28; EX-1003 

¶133. 

Armed with this knowledge of tau and SMA, a POSA as of the priority date 

would have been motivated to test the blood of a patient suspected of having a 

neurological disorder to detect and quantify the presence of endogenous tau using 
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ultra-sensitive SMA, and would have a reasonable expectation of success in doing 

so.  EX-1003 ¶134. 

First, a POSA understood AD, a progressive neurodegenerative disorder that 

effects more than 6 million Americans, costs hundreds of billions of dollars 

annually in long-term care, is the most common cause of dementia in older adults, 

and is the seventh leading cause of death in the US.  Voorheis recognized market 

pressure to solve the problem of early AD diagnosis, and taught assaying blood for 

tau to address the problem. Tau in blood as taught to be detected by Voorheis to 

diagnose AD could be readily and reliably quantified using Rissin’s SMA assay. 

EX-1003 ¶135. 

Second, given that SMA assays were simple, convenient, and inexpensive to 

conduct and provided ultra-high sub-femtomolar analyte sensitivity, selecting 

Rissin’s SMA assay that was both more sensitive than conventional ELISA and 

easy to use was a matter of common sense, especially when seeking to detect 

analytes known to be present in very low concentrations in blood such as tau.  This 

is particularly true when combined with the fact that a POSA recognized that tau 

concentration correlates with disease progression and, therefore, the sooner tau 

could be detected, the sooner the condition could be clinically treated.  EX-1003 

¶136. 
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As such, the published prior art provided all the data a POSA would need to 

try – with a reasonable expectation of success – a method of quantifying 

endogenous tau in blood of patients suspected of having a neurological disorder as 

taught by Voorheis, using the SMA taught by Rissin, within the scope of the ’092 

Patent – using the “digital ELISA” (SMA) of Rissin in place of ELISA of 

Voorheis. 

3. Detailed Application of Rissin in view of Voorheis 

a. Claim 1  

i. A method of producing a bodily fluid sample of a 
patient suspected of having a neurological 
condition containing an analytically quantified 
amount of endogenous tau protein, said method 
comprising: 

To the extent the preamble is a limitation, Rissin discloses a method for 

performing simplified SMA to quantify concentrations of protein in blood for 

clinical diagnosis of neurological disease.  EX-1005, 596.  Rissin does not 

expressly state that the protein could be tau, Rissin’s citation to articles 

demonstrating that tau is known to be present in ultra-low concentrations in the 

blood of patients diagnosed with AD (e.g., citations 8 and 9) directs the POSA to 

use Rissin’s SMA technology to quantify blood tau levels as a biomarker for 

neurological disorders.  EX-1005, 595.  Moreover, Voorheis teaches that tau could 

be measured in blood and blood plasma and used as a diagnostic marker for 
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neurological disorders, including AD.  EX-1007, Abstract.  A POSA would have 

been motivated to modify the teachings Rissin with the teachings of Voorheis in 

order to quantify protein concentrations in blood for clinical diagnosis of 

neurological disease for the reasons discussed in the Motivation to Combine 

Section.  This modification results in a method of producing a bodily fluid sample 

of a patient suspected of having a neurological condition containing an 

analytically quantified amount of endogenous tau protein, consistent with the State 

of the Art that a POSA understood tau was a known indicator of TBI resulting 

from a hypoxic or ischemic event, including cardiac arrest, stroke or thrombosis.  

EX-1027, cls 1, 2, 4; EX-1018 at 19-20; EX-1003 ¶138.   

ii. (A) obtaining a volume of bodily fluid comprising 
blood, or a blood component selected from plasma 
and serum, 

With references to the discussion of Rissin in Ground 1 above, a POSA 

reading Rissin understood that it includes the step of obtaining a volume of body 

fluid comprising blood, or a blood component selected from plasma and serum.  

EX-1005, 1-2; EX-1003 ¶139.   

Voorheis discloses that “[i]n practicing the invention, a sample of blood is 

removed from the patient by venesection”, which a POSA understood included 

blood components including plasma and serum [obtaining a volume of bodily fluid 

comprising blood].  EX-1007, 13:55-60; EX-1003 ¶140.   
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iii.  (B) diluting the volume of bodily fluid, and 

With references to the discussion of Rissin in Ground 1 above, Rissin 

discloses this limitation.  Rissin discloses that whole-serum samples collected for 

use in SMA arrays “were diluted 1:4 in buffer and measured using the digital 

ELISA specific for PSA (Fig. 3a)” [diluting the volume of bodily fluid].  EX-1005, 

596-598; Fig. 3a (teaching “25% serum”); EX-1003 ¶141. 

iv. (C) quantifying through the use of an analytical 
protein concentration measurement assay a 
concentration of tau protein in the volume of 
bodily fluid to produce the bodily fluid sample 
containing the analytically quantified amount of 
endogenous tau protein; 

Rissin in view of Voorheis discloses this limitation.  As discussed in Ground 

1 above, Rissin makes use of SMAs that “can isolate and detect single enzyme 

molecules” [quantifying through the use of an analytical protein concentration 

measurement assay] and teaches that the “protein concentration in the test sample 

is determined by counting the number of wells containing both a bead and 

fluorescent product relative to the total number of wells containing beads (Fig. 

1d)” [a concentration of protein in the volume of bodily fluid to produce the bodily 

fluid sample containing the analytically quantified amount of endogenous protein].  

EX-1005, 596, Fig. 1; EX-1003 ¶142.   
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While Rissin does not expressly disclose tau, Rissin directs the POSA to use 

Rissin’s SMA technology to quantify blood tau levels as a biomarker for 

neurological disorders.  A POSA understood that Rissin’s teaching equally applied 

to tau and would have been motivated to modify the teaching of Rissin with the 

teaching of Voorheis to quantify a concentration of tau protein in the volume of 

bodily fluid for the reasons discussed in the Motivation to Combine Section.  

v. wherein the analytically quantified concentration 
of endogenous tau protein contained in the bodily 
fluid sample is less than about 5 pg/ml, and a limit 
of quantification of the analytical protein 
concentration measurement assay used in step (C) 
for quantifying the concentration of tau protein is 
less than about 0.2 pg/mL. 

As discussed in Ground 1 above, Rissin discloses this limitation.  EX-1005, 

596 (disclosing a calculated LOD of 220 zM); EX-1003 ¶144.  While Rissin does 

not expressly teach tau, as described in the Motivation to Combine Section, Rissin 

does teach that an SMA provides sensitivities of 0.006 and 0.01 pg/mL for two 

proteins PSA and TNF-alpha, in serum, respectively, which are less than the 

claimed 0.2 pg/mL.  Moreover, Figure 2 of Rissin demonstrates a LoQ of the assay 

of less than 3.5 aM (with a coefficient of variance of 10%) when detecting the 

analyte streptavidin-β-galactosidase (“SBG”).  A POSA understood that Rissin’s 

teaching equally applied to tau and would have been motivated to modify the 
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teaching of Rissin with the teaching of Voorheis to achieve analytically quantified 

concentration of endogenous tau less than about 5 pg/ml, and a limit of 

quantification of less than about 0.2 pg/mL for the reasons discussed in the 

Motivation to Combine Section.   

b. Claim 12  

i. The method of claim 1, wherein the analytical 
protein concentration measurement assay used in 
step (C) comprises: 

Claim 12 is disclosed by Rissin as modified by Voorheis and a POSA would 

be motivated to use the simplified SMA assay of Rissin to quantity the concentration 

of tau disclosed in Voorheis for the reasons discussed in Motivation to Combine 

Section.  EX-1003 ¶145. 

(a) i. suspending a plurality of capture objects 
that each include a binding surface having 
affinity for tau protein molecules in the 
diluted volume of bodily fluid, 

As discussed in Ground 1 above, Rissin discloses this limitation.  Rissin 

discloses a sandwich antibody complex [a binding surface having affinity for 

protein molecules] formed on microscopic beads [a plurality of capture objects] 

“…and incubated with solutions containing detection antibody… then separated 

and washed… [and] then re-suspended in 10 μl of PBS and loaded” [suspending a 

plurality of capture objects].  Thus, Rissin discloses plurality of suspended beads 
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[capture objects] having an affinity for the target protein (the illustrated antigen), 

but does not expressly disclose a capture antibody with an affinity for tau.   

However, Voorheis teaches the use of “a number of antibodies [that are] 

described in the literature as ‘anti-tau’” including “commercial antibody described 

as ‘anti-tau’”, as well as numerous “procedures known in the art” that can be “used 

for the production of antibodies to epitopes of the tau-protein.”  EX-1007, 6:10-35; 

12:35-13:31.  A POSA understood that Rissin teaches a SMA capable of detecting 

proteins at subfemtomolar concentrations, and would have been motivated to use a 

capture antibody having an affinity for tau as disclosed in Voorheis for the reasons 

discussed in the Motivation to Combine Section.  EX-1003 ¶147.  

(b) ii. immobilizing at least a portion of the tau 
protein molecules with respect to at least 
some of the plurality of capture objects 
suspended in the diluted volume of bodily 
fluid such that at least some of the capture 
objects associate with at least one tau 
protein molecule from the volume of bodily 
fluid, 

Rissin as modified by Voorheis discloses this limitation for the same reasons 

discussed in connection with Claim 12(b) in Ground 1.  EX-1003 ¶148. 

(c) iii. interrogating at least some of the 
capture objects associated with at least one 
tau molecule from the volume of bodily of 
fluid; and 
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Rissin as modified by Voorheis discloses this limitation for the same reasons 

discussed in connection with Claim 12(c) in Ground 1.  EX-1003 ¶149. 

(d) iv. determining a measure of tau protein 
molecule concentration in the volume of 
bodily fluid based at least in part on the 
interrogating step performed in step iii. 

Rissin as modified by Voorheis discloses this limitation for the same reasons 

discussed in connection with Claim 12(d) in Ground 1.  EX-1003 ¶150. 

ii. Claim 13 - The method of claim 12, wherein the 
plurality of capture objects comprises a plurality 
of beads. 

Rissin discloses this limitation for the same reasons discussed for Claim 12.  

EX-1003 ¶151.   

c. Claim 6 – The method of claim 1, wherein each of the 
tau protein molecules quantified in step (C) is selected from the group 
consisting of tau 23 (352, 0N3R), tau 2.4 (383, 0N4R), tau 37 (381, 
1N3R), tau 34 (412, 1N4R), tau 39 (410, 2N3R), and tau 40 (441, 2N4R). 

Rissin as modified by Voorheis discloses this limitation.  Claim 6 recites a 

specific subset of isoforms that make up total tau, including tau 23 (352, 0N3R), 

tau 2.4 (383, 0N4R), tau 37 (381, 1N3R), tau 34 (412, 1N4R), tau 39 (410, 2N3R), 

and tau 40 (441, 2N4R).  Voorheis teaches that tau proteins broadly include “any 

one of the proteins that comprise a single constituent part of the tau-complex of 

proteins” which a POSA understood includes measurement of the isoforms of tau 
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recited in claim 6, including phosphorylated tau (claim 7).  EX-1007, 5:54-56; EX-

1003 ¶152.      

d. Claim 7 – The method of claim 6, wherein at least a 
portion of the tau protein molecules are phosphorylated. 

Rissin as modified by Voorheis disclose this limitation for the same reasons 

discussed for claim 6.  EX-1003 ¶153.  Voorheis teaches that tau proteins broadly 

include “any one of the proteins that comprise a single constituent part of the tau-

complex of proteins” and describes that “inappropriate phosphorylation” of tau is 

associated with neurological diseases, including AD.  EX-1007, 2:1-25. 

Moreover, as set forth in the State of the Art, a POSA understood that under 

normal physiological conditions, tau functions to promote the assembly and 

stabilization of neuron structure.  However, in AD and other neurodegenerative 

diseases, tau becomes abnormally phosphorylated, causing it to detach and 

aggregate into tangled fibers called neurofibrillary tangles.  A POSA understood 

that phosphorylated tau was a blood biomarker for neurodegenerative diseases.  

EX-1022, 9916; EX-1003 ¶154.   

A POSA understood that Rissin teaches a SMA capable of detecting proteins 

at subfemtomolar concentrations, and would have been motivated to use Rissin’s 

SMA to detect phosphorylated tau as taught by Voorheis for the reasons discussed 

in the Motivation to Combine Section.  EX-1003 ¶155. 
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e. Claims 8-11 – The method of claim 1, wherein the 
volume of bodily fluid comprises blood (claim 8), plasma (claim 9), 
serum (claim 10) or not cerebrospinal fluid (claim 11). 

With reference to Claims 8-11 in Ground 1 above, Rissin teaches a SMA 

that “detects low-abundance proteins in blood [claim 8], plasma [claim 9], serum 

[claim 10] or not cerebrospinal fluid [claim 11].  EX-1005, 595-599; EX-1003 

¶156. 

Voorheis’ diagnostic assays are based on the principle that cleaved 

“segments of tau-proteins that can find their way into body fluids outside the brain 

and whose detection and quantitation are important for diagnostic purposes.”  

Voorheis discloses the detection of tau in “on samples of blood, spinal fluid or 

other bodily fluid”.  EX-1007, 13:50-55.  More specifically, Voorheis teaches 

evaluating the amount of antigen present in “blood” (EX-1007, 13:50-55), 

“plasma” (EX-1007, 13:56-62) and “serum” (EX-1007, 14:66-15:25).   

f. Claim 14 – The method of claim 1, wherein the limit of 
detection for the analytical protein concentration measurement assay is 
less than about 0.02 pg/mL. 

With reference to claim 14 in Ground 1 above, Rissin teaches a SMA 

wherein the LOD for the analytical protein concentration measurement assay is 

“~50 aM (1.5 fg/ml)”, which is less than about 0.02 pg/mL.  EX-1005, 597; EX-

1003 ¶158.  
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g. Claim 15 – The method of claim 1, wherein the patient 
suspected of having a neurological condition is recovering from a brain 
injury. 

With reference to claim 15 in Ground 1 above, limiting the “neurological 

condition” recited in the preamble of claim 1 to that of a “brain injury” does not 

alter the steps to be performed in the claimed method.  To the extent it is 

considered a limitation, however, it is nonetheless disclosed for the same reasons 

discussed in the preamble of claim 1 and as further described in the State of the 

Art.  EX-1027, cls 1, 2, 4; EX-1018, 19-20; EX-1003 ¶159.   

Consistent with the discussion in the State of the Art (including the 

Quanterix Presentation presented by Patent Owner), a POSA understood that brain 

injuries are linked to causing neurological disorders, such as AD, and that tau was 

a known indicator of TBI from a hypoxic or ischemic event, including cardiac 

arrest, stroke or thrombosis.  EX-1027, cls 1, 2, 4; EX-1018 at 19-20; EX-1033, 

slides 28-29 (tau is “a nice serum marker for TBI”); EX-1003 ¶160.  Thus, for the 

reasons set forth for claim 1, claim 15 would have been obvious over Rissin in 

view of the State of the Art.  EX-1003 ¶160.   

In addition, Voorheis is directed to the diagnosis, subtyping and monitoring 

of AD, which a POSA understood is a type of brain injury.  EX-1007 1:10-25; EX-

1003 ¶161.    
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h. Claims 17-21 – The method of claim 15, wherein the 
brain injury results from a hypoxic event (claim 17), caused by cardiac 
arrest (claim 18), stroke (claim 19), an ischemic event (claim 20), or 
thrombosis (claim 21).   

With reference to claims 17-21 in Ground 1 above, limiting the 

“neurological condition” recited in the preamble of claims 1 and 15 to that of a 

“brain injury” resulting from a “hypoxic event” [claim 17] or ischemic event 

[claim 20], such as cardiac arrest [claim 18], stroke [claim 19], or thrombosis 

[claim 21] do not alter the steps to be performed in the claimed method.  Moreover, 

a POSA understood that brain injury can result from any type of hypoxic or 

ischemic event, including the specific events recited in claims 17-21, and that tau is 

an effective biomarker for brain injury in the blood.  To the extent these specific 

indications are considered limitations, however, they are disclosed for the same 

reasons discussed in the preamble of claim 1 as further described in the State of the 

Art.  EX-1027, cls 1, 2, 4; EX-1017, 559, 563, and Fig. 1b; EX-1018, 19-20; EX-

1003 ¶162.   

i. Claim 16 - The method of claim 15, wherein the volume 
of bodily fluid has been collected from the patient within 12 hours of the 
brain injury. 

Rissin in view of Voorheis renders this limitation obvious.  Rissin teaches a 

diagnostic SMA with increased sensitivity and describes the known prognostic 

benefits of “earlier diagnosis and treatment of disease.”  Similarly, Voorheis 

emphasized the need for sensitive diagnostic tests to screen body fluids for the 
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presence of tau, “particularly in the early stages where even a simple arrest of the 

progress of the disease would leave the patient with significant intellectual capacity 

and a reasonable quality of life.”  EX-1007, 3:23-28; EX-1003 ¶163. 

As set forth in the State of the Art, a POSA understood from the prior art 

that elevated tau could be detected in blood of acute ischemic stroke patients at 

levels of 30 pg/ml at 3, 6 and 12 hours after stroke, and that tau was a predictor of 

outcome in stroke patients.  EX-1017, 559, 563, and Fig. 1b.  Thus, in view of the 

increase sensitivity of SMAs and the known prognostic benefits of early disease 

detection, it would have been obvious to a POSA at the time of the invention to 

quantify tau blood concentration levels at intervals immediately following a brain 

injury, including within 12 hours of such an event, and a POSA would have been 

motivated to do so.  EX-1003 ¶164.   

VIII. MANDATORY NOTICES UNDER 37 C.F.R. § 42.8 

A. Real Party-in-Interest (37 C.F.R. § 42.8(b)(1)) 

The real parties-in-interest in this Petition are Fujirebio Diagnostics, Inc., 

Fujirebio Holdings, Inc., and H.U. Group Holdings, Inc.   

B. Related Matters (37 C.F.R. § 42.8(b)(2)) 

1. Judicial Matters 

As of the filing date of this Petition and to the best knowledge of the 

Petitioner, the ’092 Patent is not involved any litigation. 
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2. Administrative Matters 

As of the filing date of this Petition and to the best knowledge of Petitioner, 

the ’092 Patent has not previously been subject to an inter partes review, reissue or 

reexamination. 

3. Related Patents 

Petitioners are aware of the following patents and patent applications related 

to the ’092 Patent: 

Provisional applications Nos. 61/524,693 and 61/474.315, filed August 17, 

2011 and April 12, 2011, respectively. 

PCT/US2012/033343, filed April 12, 2012 (“the PCT”). 

US application No. 14/111,326, now abandoned; filed as the US National 

Stage Entry of the PCT. 

US application No. 15/269,142, now US 10,393,759, filed September 19, 

2016, as a continuation of US application No. 14/111,326. 

US application No. 16/522,237, now US 11,275,092, filed July 25, 2019, as 

a continuation of US application No. 15/269,142. 

US applications Nos. 17/674,968 and 17/589,912, each pending, filed 

respectively February 18 and 1, 2022, each as a continuation of US application No. 

16/522,237. 
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C. Lead/Back-up Counsel (37 C.F.R. § 42.8(b)(3)):  

Lead Counsel (FDI): Patrick D. McPherson, USPTO Reg. No. 46,255 

DUANE MORRIS LLP, 901 New York Ave. NW, Suite 7000, Washington, 

D.C. 20001 

P: 202-776-5214; F: 202-776-7801; email PDMcPherson@duanemorris.com 

Back-Up Counsel: (FDI): Thomas J. Kowalski, USPTO Reg. No. 32,147 

DUANE MORRIS LLP, 22 Vanderbilt, 335 Madison Avenue, 23rd Floor 

NY, NY 10017 

P: 212-692-1025; F: 212-202-7805; email TJKowalski@duanemorris.com 

Christopher S. Kroon, USPTO Reg. No. 54,241  

DUANE MORRIS LLP, 100 High Street, Suite 2400 Boston, MA 02110 

P: 857-488-4276; F: 857-401-3008; email CSKroon@duanemorris.com 

 

D. Notice of Service Information (37 C.F.R. § 42.8(b)(4)):  

Please direct all correspondence to lead and back-up counsel at the above 

addresses.  Petitioners consent to electronic service at the email addresses above. 

IX. CONCLUSION 

For the reasons set forth above, Petitioner has established a reasonable 

likelihood of prevailing with respect to all Challenged Claims of the ’092 Patent 

and requests the Board institute inter partes review and then cancel the Challenged 

Claims as unpatentable. 

Respectfully submitted, 
 
DUANE MORRIS LLP 
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BY: /Patrick D. McPherson/  
Patrick D. McPherson 
USPTO Reg. No. 46,255 
Duane Morris LLP 
505 9th Street NW, Suite 1000 
Washington, D.C. 20004 

         Lead Counsel 
. 
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CERTIFICATION OF SERVICE ON PATENT OWNER  

Pursuant to 37 C.F.R. §§ 42.6(e), 42.8(b)(4) and 42.105, the undersigned 

certifies that on the 28 of May 2025, a complete and entire copy of this Petition for 

Inter Partes Review of U.S. Patent No. 11,275, 092 and all supporting exhibits 

were served via Federal Express, postage prepaid, to the Patent Owner by serving 

the correspondence address of record for the ’092 Patent and the assignee of 

record: 

23628 – Wolf Greenfield & Sacks, P.C. 
600 Atlantic Avenue 
Boston, MA 02210-2206 
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