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I. INTRODUCTION

U.S. Patent No. 10,665,346 (the “’346 Patent”) discloses a novel solution to
serious challenges faced by doctors when analyzing medical images for cancer
diagnosis and treatment. Specifically, the 346 Patent claims an inventive process
for taking anatomical and/or functional images, automatically segmenting organs
within those images using a machine learning algorithm, identifying regions of
cancer within relevant organs, and generating a new 3D visualization that overlays
a risk map demarcating cancer risk on the patient’s medical image(s).

Key advances of the ’346 Patent include the use of: (a) machine learning
algorithms for medical imaging analysis, and (b) a network-based system involving
databases. For example, the Patent Owner recognized that machine learning
algorithms could be used to accurately and robustly identify the 3D boundaries of
particular tissue regions in a way not previously possible. The Patent Owner also
understood that it would be especially valuable for cloud-based systems of cancer
diagnosis and treatment if one could take advantage of remote networking by
uploading medical images to, and accessing them from, databases via network-based
systems.

None of the Petition’s cited references discloses the particular manner in
which the ’346 Patent utilizes new machine learning techniques to create a
commercially viable risk map that displays regions of cancer risk overlaid on 3D
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delineations of tissue region boundaries (such as organs and bones). Nor do the
Petition’s asserted references disclose the *346 Patent’s combination of risk mapping
with a network-based platform that enables the repeated imaging studies often
necessary for monitoring patients throughout the arduous process of cancer
diagnosis, treatment, and follow-up. These critical elements are absent from the
Petitioner’s cited materials.

Faced with this lack of express disclosure in its asserted references, the
Petition strains to interpret vague and inapt disclosures in the references as
purportedly teaching the claimed limitations. Based on a confounding constellation
of 12 different grounds (some of which involve up to six separate sub-combinations),
Petitioner’s attempts are unavailing. For example, the Petition contends that its three
primary references (Renisch, Sprencz, and Suehling) all disclose the use of a
“machine learning algorithm,” despite the fact that these references describe three
fundamentally different techniques (neural networks, clustering, and marginal space
learning, respectively). No person of ordinary skill in the art (“POSA”) would
understand that a single term (“machine learning algorithm”) could encompass three
such fundamentally different techniques. Similar issues arise with the Petition’s
attempts to misrepresent the primary references as disclosing the use of a “database”

and ““a network-based system.”



Therefore, Patent Owner requests that the Board deny institution of the
Petition.

II. TECHNOLOGY BACKGROUND

One major challenge in treating and managing cancer, as well as other serious
diseases, has long been the difficulty of accurately and consistently interpreting the
diagnostic images produced by medical imaging tools. See EX2014, 9935, 58. Both
anatomical scans (such as X-rays or CT scans) and functional scans (like PET or
single-photon emission computed tomography (SPECT)) are valuable. EX2014,
9926-28. However, before the inventions described in the Asserted Patents,
physicians faced significant obstacles in using these scans to form a complete and
reliable picture of a patient’s condition.

One difficulty was that each type of scan could only capture part of the
relevant picture for any given patient. Anatomical scans show the anatomy or
structure of organs and tissues within the body (but not the function); functional
scans show the activity and function of those organs or tissues (but not the
anatomy/structure). See EX2014, 9927-30, 60. As applied to cancer, an anatomical
scan thus cannot reliably detect the activity of a tumor, whereas a functional scan
can struggle to differentiate between the organs and tissue surrounding a tumor. See

EX2014, 9960. As aresult, physicians were left to parse two different types of scans



to try to piece together the full picture, which often led to inaccurate or inconsistent
diagnoses or treatments.

More broadly, the traditional process of interpreting medical imaging—which
involved a physician receiving one or more different scan images prepared by a
computer—left room for human error. See EX2014, 935. Without automated
integration, mapping, and assessment of those scan results, a physician might
misinterpret a PET scan (or a combination of a CT scan and a PET scan) and miss a
critical diagnostic insight that could save a patient’s life. See EX2014, q35.

III. CITED REFERENCES
a. Renisch

Renisch discloses “diagnostic imaging systems and methods” for analyzing
PET/CT images on a dedicated computer workstation. EX1005, [0001], [0020];
EX2014, 450. To the extent Renisch describes image segmentation, his disclosure
focuses on conventional atlas-based image segmentation. EX1005, [0028] (“The
segmentation unit 76 can also employ an atlas of normal anatomical structures which
is mapped to the actual anatomical image.”); EX2014, §50.

b. Wu

Wu discloses “cloud-based medical image processing systems with tracking
capability” that tracks user interactions with medical image data and analyses the

tracked user interactions to determine overall trends, such as “overall trends in
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software use, for example how long it takes a user to complete a certain type of case,
or certain steps, billing trends etc.” EX1009, [0002], [0057]; EX2014, 953.

C. D’Souza

D’Souza discloses “compositions and methods of synthesis and uses” of
fluorine 1isotope-labeled peptides or other targeting molecules comprising
bifunctional chelating agent for imaging. EX1010, Abstract, 3:34-56; EX2014, 955.
The F-labeled peptides or targeting molecules are antibodies or antibody fragments
that target “a variety of cell surface or disease-associated antigens.” EX1010, 4:13-
16, 4:54-64, 12:19-53; EX2014, 955. D’Souza’s antigen labelling technique is not
tailored for any specific disease, but, rather, is presented as a generic antibody
labeling method (e.g., are used for treating “a malignant disease, a cardiovascular
disease, an infectious disease, an inflammatory disease, an autoimmune disease, a
metabolic disease, or a neurological (e.g., neurodegenerative) disease.”). EX1010,
12:19-53; EX2014, 955.

d. Maier

Maier discloses a “computer implemented method for assessing and
communicating a patient’s health status and risk,” primarily in relation to smoking-
related diseases like “myocardial infarction, Chronic Obstructive Pulmonary
Disease (COPD), emphysema, lung cancer, decreased lung function, COPD

exacerbations, coronary artery disease, and stroke.” EX1008, [0007]; EX2014, 954.
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Maier’s approach involves extracting values of features like numbers or percentages
of voxels with intensities below or above a threshold intensity, mean image intensity
within a region, etc., from CT images of a given patient and correlating these
“imaging biomarkers” with values from historical patient populations having known
clinical outcomes, analogous to how, for example, the BRCA1 and BRCA?2 genes
are genetic biomarkers for breast cancer risk and cholesterol levels are biomarkers
for heart disease risk. EX1008, [0007]-[0008]; EX2014, §54.

e. Menon

Menon discloses systems and methods for “assisting in decision making for
the treatment of stroke patient.” EX1012, Abstract; EX2014, 956. Specifically,
Menon provides a “triage decision support tool” for determining whether a stroke
patient should be transferred to another hospital where endovascular therapy is
available, based on factors such as “clot length, collateral blood flow, the presence
of forward blood flow within and around the clot, and the clot permeability.”
EX1012, Abstract, [0010], [0103]; EX2014, §56.

f. Sprencz

Sprencz discloses “methods and systems for evaluating bone lesions.”
EX1006, [0001]; EX2014, q51. Sprencz’s approach involves bone segmentation

performed via a conventional “thresholding technique” that “define[s] image data



having attenuation values within a predetermined range as corresponding to skeletal
or bone material.” EX1006, [0043], [0045]; EX2014, 451.

g. Suehling

Suehling discloses a method and system for detecting lesions in a 3D medical
image with region-specific lesion detectors. EX1007, [0030]-[0031]; EX2014, §52.
Sueling partitions a patient’s body into search regions based on detected landmarks,
organs and bone structures, and detects lesions in each search region using a region-
specific lesion detector; EX2014, 52.

IV. THE ’346 PATENT
a. The Invention

As of the priority date (October 27, 2016), there remained a critical need for
innovative solutions to increase the accuracy, reliability, and consistency of medical
imaging analysis, especially for (but not limited to) cancer diagnosis and treatment.
EX2014, 9957-58. The 346 Patent addresses this need through an inventive process
for taking anatomical and/or functional images, automatically segmenting organs
within them, identifying regions of cancer within relevant organs, and then creating
a new 3D visualization in which a risk map that demarcates cancer risk is overlaid
on the patient’s medical image(s). EX2014, 459.

The ’346 Patent reflects multiple key innovations. One of those innovations

was to leverage machine learning (“ML”) techniques, e.g., convolutional neural
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networks (“CNNs”), to perform organ segmentation in 3D images (e.g., 3D CT
scans). EX2014, 960; see also id., {44-49. Patent Owner recognized that ML could
be used to geographically identify 3D boundaries of particular tissue regions in a
more accurate and robust manner than had been possible previously. See EX2014,
160; see also id., §935-38, 44-49. By combining the ML-identified 3D tissue
boundaries with demarcations of cancer risk into a single 3D overlay, the claimed
invention greatly enhances the accuracy and reproducibility of tissue and organ
segmentation. EX2014, 460.

The resulting overlay adds valuable anatomical context to demarcations of
cancer risk, where it is often impossible to obtain, inaccurate, or subjective.
EX2014, 960. This is especially significant because, as described in the *346 Patent,
cancer is often best detected via nuclear medicine imaging approaches, like 3D PET
or 3D SPECT. EX2014, 960; see also id., 929-34. However, these nuclear
medicine approaches do not always capture the anatomy and structure of organs and
tissues at a sufficiently high resolution, making it challenging to reliably differentiate
between various organs or tissue regions. EX2014, 460; see also id., 9928-30.

Another key innovation of the 346 Patent involves the integration of ML
techniques with the capability of remote networking for uploading and accessing

medical images via network-based systems. EX2014, 461. This claimed feature is



especially valuable in the context of cancer diagnosis, monitoring, and treatment.
EX2014, g61.

As such, the claimed methods provide numerous advantages over prior art
methods. EX2014, 962.

b. Prosecution History

The Application for the 346 Patent was filed on December 18, 2019, claiming
priority to U.S. Provisional Application 62/413,936 filed on October 27, 2016.
EX1004, 139; EX2014, 963. The ’346 Patent issued on May 26, 2020. EX1004,
195. EX2014, 963. During prosecution, the Examiner identified seven references
on his “Notice of References Cited,” including Wu and Maier. On February 07,
2020, as reflected in the Examiner’s interview summary, the Examiner conducted ““a
telephone interview . . . with applicant’s representative,” during which he “suggested
ways to clarify the independent claim or amend the claim that may overcome the
prior art of record . . .” EX1004, 169; EX2014, 463. The Examiner allowed the
application after considering all the references and amending the independent claims
to recite, inter alia:

creation of a 3D image of the one or more regions of risk of cancer or

risk of recurrence of cancer overlaid on the one or more medical

images, and wherein the 3D image comprises geographic identification

of one or more specific tissue region(s) overlaid on the one or more
medical images.



EX1004, 165-167; EX2014, 963. In the Notice of Allowance, the Examiner listed
the key features that he found “neither taught nor suggested by (WU) prior art of
record”:

perform an analysis of the one or more medical images associated with
the particular patient using a “machine learning algorithm”, to generate
the risk map, wherein the risk map comprises a visual representation of
tissue overlaid with graphical denotations marking one or more regions
of risk of cancer or risk of recurrence of cancer; and display of the risk
map via a graphical user interface (GUI) for presentation or review of
the risk map by a user, wherein the medical images comprises creation
of a 3D image of the one or more regions of risk of cancer or risk of
recurrence of cancer “overlaid” on the one or more medical images, and
wherein the 3D image comprises geographic identification of one or
more “specific tissue” region(s) overlaid on the one or more medical
images.

EX1004, 167. Describing the *346 Patent, the Examiner also stated, in the Notice
of Allowance, that “the invention relates to a cloud-based platform and supported
GUI decision-making tools for use by medical practitioners and/or their patients.”
EX1004, 167; EX2014, 963.
V.  PERSON OF ORDINARY SKILL

Petitioner argues that a POSA “would include a person with a medical (MD)
degree and/or an advanced degree in Computer Engineering, Computer Science,
Physics, or other field related to computer imaging, and at least 3 years of field
experience with medical imaging devices, such as PET/CT or SPECT/CT systems.”

Pet., 8-9. EX2014, 913-15.
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For purposes of this preliminary response, Patent Owner does not dispute
Petitioner’s definition of a POSA.

VI. CLAIM CONSTRUCTION

Under 37 C.F.R. § 42.104(b), the Petitioner bears the burden to “set forth . . .
[h]ow the challenged claim is to be construed” and “[h]Jow the construed claim is
unpatentable.” Therefore, when a petition relies on an incorrect claim construction
(either expressly or impliedly), and fails to offer any evidence of unpatentability
under the proper claim construction, institution should be denied. See, e.g., Amazon
Web Services, Inc. v. Saint Regis Mohawk Tribe, No. IPR2019-00103, Paper 22, 14—
15, 17, 19-20 (P.T.A.B. May 10, 2019) (denying institution); Jiawei Technology
Ltd. v. Richmond, No. IPR2014-00937, Paper 22, 7-8 (P.T.A.B. Dec. 16, 2014)
(denying institution where petition did not provide an express construction for the
term and did not adequately explain how that term reads on the cited prior art). Here,
the Petition relies on incorrect constructions of three important claim terms, and fails
to offer evidence of unpatentability for any ground under the proper claim
construction. Institution should thus be denied. Patent Owner addresses each term
in turn.

a. The Petition relies on an incorrect implied construction of “a
network-based system.”

The term ““a network-based system” is a key element in independent claim 1

of the ’346 Patent. In its limiting preamble, claim 1 recites “[a] network-based
-11 -



system for generating a disease risk map for use as a decision-making support for
evaluating risk of cancer or risk of recurrence of cancer, the system comprising:”
EX1001, 35:46-49 (emphasis added); EX2014, 965.

The correct construction of the term “a network-based system” is “a system
involving interaction across multiple interconnected and physically dispersed
computing devices.” This construction comports with both the claim language and
the specification. EX2014, 966.

First, the claim language makes clear that “a network-based system” is a
system involving interaction across multiple interconnected and physically
dispersed computing devices. The preamble begins: “A network-based system . . .
the system comprising: a processor; and a memory having instructions stored
thereon, wherein the instructions, when executed by the processor, cause the
processor to” perform functions that serve external computing devices, e.g., “access
one or more medical images associated with a particular patient from a database”
(step (1)) in order to then “cause display of the risk map via a graphical user interface
(GUI) for presentation or review of the risk map by a user” (step (iii)). EX1001,
35:46-65 (emphasis added). EX2014, 967. The claim thus expressly uses language
(“network-based”) that conveys the requirement that the system support interaction
between multiple computing devices, such as a multi-patient/image database and a
user computing device. EX2014, 4967-68.
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The specification affirms that “a network-based system” means a system
involving interaction across multiple interconnected and physically dispersed
computing devices. EX2014, 969. The specification repeatedly describes the
invention as distributed platform (e.g., a cloud-based platform), rather than a
standalone machine. EX2014, 9969-70. For example, the “Summary of Invention”
section begins: “Presented herein is a cloud-based platform and supported
graphical user interface (GUI) decision-making tools for use by medical
practitioners and their patients[.]” EX1001, 2:62-67 (emphasis added). The ’346
Patent introduces Figures 6-9 as illustrative examples of the invention, all of which

99 ¢

are distributed platforms, including a “cloud-based platform,” “an exemplary cloud
computing environment,” etc. Id., 13:62-14:6. EX2014, q971-72. Figure 7, for

example, shows the distributed network:
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The specification’s description of Figure 7 is instructive. It explains:
FIG. 7 shows an illustrative network environment 700 for use in the
methods and systems described herein. . . . a block diagram of an
exemplary cloud computing environment is shown . . . The cloud
computing environment 700 may include one or more resource
providers 702a, 702b, 702c¢ (collectively, 702). Each resource
provider 702 may include computing resources. . . . Each resource
provider 702 may be connected to any other resource provider 702 in
the cloud computing environment 700. . . Each resource provider 702
may be connected to one or more computer device 704a, 704b, 704c
(collectively, 704), over the computer network.
Id., 30:57-31:11. The invention thus clearly contemplates a distributed network of
different devices. EX2014, §73. So, too, does the description of FIG. 9, which
describes “an example architecture 900 for implementing the cloud-based platform
described herein,” which includes computer “services” that “can communicate with
each other using standard protocols such as Hypertext Transfer Protocols (HTTP),”
which “allows for parts of the platform to be scaled individually to meet high
demand and to ensure minimal downtime.” /Id., 28: 30-51; EX2014, q973-74. FIG.
9 includes references to cloud-based services and shows client and servers
interacting, which the specification describe as “generally remote from each other
and typically interact[ing] through a communication network.” EX1001, 35:25-27;
EX2014, q74.

Furthermore, the specification of the *346 Patent repeatedly emphasizes the

ability of the network-based platform to provide access to multiple users and to
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obtain, store, and analyze medical images that are obtained over the course of
multiple visits to one or more doctors and/or clinical specialists. EX1001, 30:13-34;
EX2014, q975. Altogether, then, a POSA would understand these various and
repeated disclosures to require that “a network-based system” involves multiple
physically distinct machines whose interaction occurs across a network. EX2014,
q76.

In light of both the claim language and the specification, a POSA would
understand that “a network-based system” thus refers to a system involving
interaction across multiple interconnected and physically dispersed computing
devices. Id.

The Petition, however, contends that the term “a network-based system”
“do[es] not require an express construction” and thus should be given its plain and
ordinary meaning. Pet., 9. However, as explained in greater detail below, the
Petition relies on an incorrect construction of “a network-based system” that
encompasses a standalone workstation rather than a distributed system. The Petition
fails to offer any evidence or argument under the correct construction of “a network-

2

based system.” Thus, the Petition fails to carry its burden at the institution phase

and institution should be denied.
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b. The Petition relies on an incorrect implied construction of
“database.”

The term “database” is a key element in independent claims 1 and 13 of the
’346 Patent. Step (i) of claims 1 and 13 recites “access[ing] one or more medical
images associated with a particular patient from a database.” EX1001, 35:54-55,
36:46-47 (emphasis added). EX2014, §77.

The correct construction of the term “database” is “a large structured set of
data that contains multiple records that contain multiple fields.” This construction
comports with both the claim language and the specification. EX2014, 978.

First, the claim language makes clear that a “database” is a persistent,
structured repository that is distinct from a processor or memory. Step (1) of claim
1 teaches “access[ing] one or more medical images associated with a particular
patient from a database.” EX1001, 35:54-55 (emphasis added). A “database” is
thus a data set from which the recorded “medical images” can be “associated with a
particular patient” and “access[ed].” EX2014, 979. The “database” thus is a
structured repository, allowing medical images that are associated with a particular
patient to be located and accessed.

The specification repeatedly affirms that “database” means a large structured
set of data that contains multiple records that contain multiple fields. EX2014, 480.

For example, when describing the cloud diagram in Figure 7 above, the specification
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identifies “‘application servers and/or databases with storage and retrieval
capabilities” as discrete network resources, separate from compute nodes. /d., 31:2-
10; EX2014, 980. That language mirrors Plaintiffs’ proposed definition of a
database: a store built for structured retrieval.

The “Summary of Invention” section echoes this theme by describing the
invention as “a network-based (e.g., cloud-based) support platform allowing
multiple users to store, access, analyze, and/or provide feedback regarding a given
set of image data for a patient” and stating that that the approach “allow[s] multiple
users to store, access, analyze, and/or provide feedback regarding a given set of
image data for a patient.” Id., 3:1-14. Such language further affirms that “database”
means a structured, multi-record repository. EX2014, 4980, 81.

The specification also describes how the claimed invention causes the
processor to “repeatedly receive and store in a database over time, a plurality of
medical images for each of the one or more patient(s) to obtain, a series of medical
images taken over time (e.g., over the course of multiple visits to one or more doctors
... thereby tracking determined values of the one or more risk indices over a course
[of] prostate cancer progression and treatment for the patient[.]” Id., 11:47-62;
EX2014, 482. The database thus inherently carries multiple records (patients, series,
images, etc.) and multiple fields (timestamps, modality, dose, metadata, etc.).
EX2014, 481.
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In light of both the claim language and the specification, a POSA would
understand that a “database” thus refers to a large, structured set of data that contains
multiple records that contain multiple fields. EX2014, 484.

The Petition, on the other hand, contends that “database” “do[es] not require
an express construction” and thus should be given its plain and ordinary meaning.
Pet., 9. However, the Petition relies on an incorrect construction of “database”
because the Petition repeatedly argues that the asserted references’ disclosure of a
“memory” satisfies the disclosure of a “database” in the *346 Patent. Pet., 24. The
Petition’s conflation of “memory” and “database” fails for at least three reasons.

First, the Petition’s equation of “memory” and “database” offends Claim 1°s
express differentiation of those two terms. Claim 1 begins: “A network-based
system . . . the system comprising: a processor; and a memory having instructions
stored thereon, wherein the instructions, when executed by the processor, cause the
processor to: (i) access one or more medical images associated with a particular
patient from a database.” EX1001, 35:46-55 (emphasis added); EX2014, 78-79.

99 ¢¢

Claim 1 thus distinguishes three separate elements: the “processor,” “the memory
having instructions,” and a “database” from which the processor accesses one or

more medical images. Reading “database” to mean a simple memory would thus

collapse the two expressly different claim terms. Supra, 16-17.
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Second, the Petition ignores how the specification describes “memory” as a
hardware element within the computing device, whereas “database” means a
structured store of data. See, e.g., EX1001, 32:12-17 (“The memory 804 stores
information within the computing device 800. In some implementations, the
memory 804 is a volatile memory unit or units. In some implementations, the
memory 804 is a non-volatile memory unit or units. The memory 804 may also be
another form of computer-readable medium, such as a magnetic or optical disk.”);
33:57-65 (“The memory may include, for example, flash memory and/or NVRAM
memory . .. The instructions can also be stored by one or more storage devices, such
as one or more computer- or machine-readable mediums (for example, the memory
864 ...”); EX2014, 983.

The Petition fails to offer any evidence or argument under the correct
construction of “database.” Thus, the Petition fails to carry its burden at the
institution phase and institution should be denied.

c. The Petition relies on an implied construction of “machine learning
algorithm” that is unclear and internally inconsistent.

The term “machine learning algorithm™ is a key element of both independent
claims of the ’346 Patent (claims 1 and 13). Both claims recite “using a machine
learning algorithm” to perform the analysis required to create a risk map. EX1001,

35:56-58, 36:48-50. The Petition acknowledges the importance of the term. See,
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e.g., Pet., 2 (beginning the Petition by noting that “[t]he Patent is generally directed
to a system for automatically analyzing one or more medical images of a patient
using ‘a machine learning algorithm’ . . . ). Yet the Petition contends that the term
“machine learning algorithm™ “do[es] not require an express construction” and thus
should be given its plain and ordinary meaning. Pet., 9; EX2014, q85.

Institution should be denied, however, because the Petition’s anticipation and
obviousness arguments depend on “machine learning algorithm” having a facially
implausible and internally inconsistent meaning. EX2014, 485. The Petition argues
that all three primary references (Renisch, Sprencz, Suehling) disclose the use of a
“machine learning algorithm” even though those references disclose the use of three
fundamentally different techniques. Id. For example, the Petition argues that
Renisch discloses a “machine learning algorithm” because Renisch mentions a
“neural network,” Sprencz discloses a “machine learning algorithm” because
Sprencz mentions “clustering,” and Suehling discloses a “machine learning
algorithm” because Suehling mentions “marginal space learning” technique. Pet.,
25,48, 63; EX2014, 986. These are three completely different concepts across three
completely different references. EX2014, 487. A neural network is a specific
computational model that may be used (e.g., trained) in machine learning methods,
but the two terms (i.e., “neural network” and “machine learning”) are not one and
the same. EX2014, q941-43, 88. Clustering, on the other hand, refers to a general
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class of statistical methods for grouping objects according to patterns in data.
EX2014, 488. Clustering methods do not necessitate the use of machine learning.
Id. Marginal space learning (MSL) is a segmentation technique that uses a sequence
of weak classifiers that model parameters like organ position, orientation, and scale.
ld.

The Petition never explains why these three different techniques all
nonetheless qualify as a “machine learning algorithm” as a POSA would understand
the term as of the priority date of the ‘346 patent.! EX2014, 989-91. Given the
Petition’s reliance on a facially implausible and internally inconsistent construction
of a key term, the Petition fails to offer any evidence of unpatentability under a

proper claim construction per 37 C.F.R. § 42.104(b).?

! Furthermore, all three techniques are different than what the *346 Patent refers to
as “machine learning techniques” in the context of image segmentation and specific
examples of deep-learning. EX1001, 25:33-35; EX2014, 9990-91.

2 Given that the Petition fails to carry its burden of proof because it relies on a facially
implausible construction of “machine learning algorithm,” the Board can deny
institution without considering a proposed alternative construction from Patent
Owner. However, Patent Owner reserves the right to propose an alternative
construction if the Board deems it necessary to deny institution.
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Thus, institution should be denied because the Petition relies on an incorrect
construction of the key term “machine learning algorithm.” See also infra, Section
VII.

VII. THE PETITION DOES NOT ESTABLISH A “REASONABLE
LIKELIHOOD” OF UNPATENTABILITY

Under 35 U.S.C. § 314(a), the Board may not institute inter partes review
unless the Petition demonstrates “that there is a reasonable likelihood that the
petition would prevail with respect to at least 1 of the claims challenged in the
petition.” This is a threshold requirement that the Petition must satisfy. Harmonic
Inc. v. Avid Tech., Inc., 815 F.3d 1356, 1363 (Fed. Cir. 2016) (“[T]he petitioner has
the burden from the onset to show with particularity why the patent it challenges is
unpatentable.”). Here, the Petition fails to establish a “reasonable likelihood” of
unpatentability as to any challenged claim. Institution should thus be denied. Patent
Owner addresses each ground below.

a. Ground A: Renisch does not anticipate claims 1-7, 9-10, or 13.

The Petition fails to establish a reasonable likelihood that Renisch anticipates
claims 1-7, 9-10, and 13. Since claims 1 and 13 are the only independent claims,

Patent Owner addresses each in turn. EX2014, 9993-95, 106-08.
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i. Renisch does not disclose a “network-based system” as
recited in the preamble of claim 1.

The preamble of Claim 1 recites “[a] network-based system for generating a
disease risk map for use as a decision-making support for evaluating risk of cancer
or risk of recurrence of cancer, the system comprising:” EX1001, 35:45-49;
EX2014, 996. Renisch does not disclose the use of a “network-based system.”

As explained above, a POSA would understand that a “network-based
system” comprises a system involving interaction across multiple interconnected
and physically dispersed computing devices. See supra, Section VI(a); EX2014,
997. This is an important distinction, as it differentiates the technology described in
the ’346 Patent from conventional computer workstations, which are dedicated
computers tied to specific imaging devices and used solely to view images created
on those devices. EX2014, 497.

In contrast to conventional workstations, the ’346 Patent’s specification
emphasizes how the claimed “network-based system” utilizes cloud and internet-
based services, enabling multiple users—including physicians, radiologists, and
patients—to access and analyze medical images. EX1001, 3:1-14, 3:43-3:67, 27:1-
10, 28:30-50. EX2014, 997. This feature is particularly significant for cancer
diagnosis, monitoring, and treatment, which can span many years and require

repeated visits to various healthcare providers. EX2014, §61, 97, 117.
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Renisch does not disclose a “network-based system” because it only describes
the use of a single computer workstation connected to a medical scanner. EX1005,
[0020], Fig. 1; EX2014, 998. That setup does not involve interaction across multiple
interconnected and physically dispersed computing devices. EX2014, 498. Thus,
Renisch does not disclose a “network-based system.”

For instance, the Petition incorrectly asserts that Figure 1 of Renisch discloses

a “network-based system”:
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Petitioner argues that Figure 1 discloses a network-based system because “the
automatic hotspot detection system 70 is interconnected for sharing data and

resources with a workstation/GUI 62 as well as an anatomical imaging system 12
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and a functional imaging system 40.” Pet., 21. Renisch itself, however, never
describes Figure 1 as illustrating an “interconnected” system—that description is
Petitioner’s own invention. EX2014, 999. Moreover, as Figure 1 reflects, the
referenced “automatic hot spot detection system 70 is a software system, not a
separate and interconnected computer device that is part of a “network-based
system.” EX2014, 999.

Thus, Renisch does not anticipate claim 1 because it neither mentions a
“network”™ nor describes anything that a POSA would consider to be “a network-
based system.” EX2014, 4100.

ii. Renisch does not disclose “access[ing] . . . one or more
medical images . . . from a database,” as recited in claims 1
and 13.

The Petition also fails to show that Renisch discloses limitation (i) of claim 1,
which recites “access[ing] . . . one or more medical images . . . from a database,” as
required by independent claim 1. EX2014, 4101.

As explained above, a POSA would understand that a “database” comprises a
large, structured set of data that contains multiple records that contain multiple
fields. See supra, Section VI(b); EX2014, 4102.

Like for the “network-based system” limitation, the Petition relies on Figure
1 to argue that Renisch satisfies this limitation. EX2014, q103. Specifically, the

Petition contends that Renisch discloses the use of a “database” because Renisch
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teaches that an “automatic hotspot detection system 70 . . . accesses medical images
from an anatomical image memory 36 of a first scanner 12 and a functional image
memory 58 of a second scanner 40. The images . . . are both associated with a
particular patient.” Pet., 24 (emphasis added). The Petition asserts that accessing
scanner images from a “memory” is equivalent to using a “database.” Id; EX2014,
q103.

The Petition’s cursory argument is unavailing. The quoted passage from
Renisch (and Figure 1 itself) does not even mention a “database.” See EX2014,
9103. The referenced “first scanner 12” and “second scanner 40” are imaging
devices, not a “database.” Id. Meanwhile, “anatomical image memory 26 and
“functional image memory 58 are memories, not a “database.” Id. As discussed
above, “memory” and ‘“database” are clearly not equivalent as claimed in the *346

Patent. See supra, Section VI(b); EX2014, 4103. The Petition does not attempt to
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justify its conflation of the two terms.> Therefore, the Petition fails to show that
Renisch discloses limitation (i) of claim 1.

Since the same limitation appears as limitation (i) of claim 13, this same
shortcoming applies equally to independent claim 13. Renisch therefore does not
anticipate independent claim 13. EX2014, q4107-08.

ili.  Renisch does not disclose “perform[ing] an analysis of the
one or more medical images associated with the particular
patient using a machine learning algorithm, to generate the
risk map,” as recited in claim 1.

Institution should also be denied because the Petition fails to show that
Renisch discloses “perform[ing] an analysis of the one or more medical images
associated with the particular patient using a machine learning algorithm, to generate

the risk map,” as recited in independent claim 1.

3 This is an especially glaring omission since the conventional definition of “a
memory” differs from “a database.” A “memory” for computer engineering is “any
device that holds computer data.” See, e.g., Memory, Basic Computer Terms,
Portland State University (last accessed July 11, 2025),
https://web.pdx.edu/~stipakb/download/PA550/BasicComputerTerms.htm. A
“database” is “a large structured set of data; a file that contains numerous records
that contain numerous fields.” Id., Database.
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The Petition argues that Renisch’s use of “segmentation unit 76 qualifies as
“using a machine learning algorithm” per limitation (ii) of claim 1 because
“segmentation unit 76 is capable of employing different types of segmentation
methods including machine learning algorithms such as a ‘neural network’[.]” Pet.,
25-26.

But, as discussed above, the Petition relies on an implausible and inconsistent
construction of “machine learning algorithm.” See supra, Section VI(b); EX2014,
9104. The Petition cannot—and does even attempt to—square its argument that
Renisch’s one-off allusion to a “neural network™ qualifies as disclosing a “machine
learning algorithm™ alongside Sprencz’s allusion to “clustering” and Suehling’s
discussion of “marginal space learning.” Since the Petition’s construction of
“machine learning algorithm” is implausible, the Petition necessarily fails to create
a reasonable likelihood that limitation (i1) of claim 1 is unpatentable over Renisch.
EX2014, 9104.

b. Ground B: Renisch and Wu do not render claims 1-7 or 9-10
obvious.

For Ground B, the Petition only alleges that Wu discloses “a network-based
system”, but otherwise relies on Renisch for every other element of claim 1. Pet.,

22-23; EX2014, 9109. The Petition does not contend that Wu discloses any other
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limitations of claim 1. EX2014, 4109. Accordingly, for at least the reasons above,
Renisch and Wu fail to render claim 1 obvious. EX2014, 4109.

c. Ground C: Renisch, Wu, AAPA, and D’Souza do not render claim
5 obvious.

For Ground C, the Petition adds AAPA and D’Souza to Renisch and Wu. Pet.,
8, 31-33. Neither addition changes the obviousness analysis discussed above for
claim 1 (from which claim 5 depends). Ground C should thus be denied.

First, the Petition improperly relies on alleged AAPA. The Federal Circuit
recently clarified that IPR petitions cannot rely on AAPA “in combination” with
prior art patents or printed publications. Qualcomm Inc. v. Apple Inc., 134 F.4th
1355, 1365 (Fed. Cir. 2025). In that case, the Federal Circuit concluded that the
petition impermissibly relied on AAPA for Ground 2 because the “petition opened
with a table that prominently labeled the ‘Basis’ of Ground 2 as ‘AAPA in view of
[other reference].”” Id., 1366 (emphasis added).

That is exactly how the Petition relies on alleged AAPA. The Petition’s
Ground C is based on “Renisch, or Renisch in view of Wu, each in view of the
Applicant’s Admitted Prior Art (AAPA) or D’Souza.” Pet., 8 (emphasis added).
Ground H is based on “Sprencz in view of AAPA or D’Souza.” Id. (emphasis
added). Therefore, Grounds C (and H) fail to the extent they rely on alleged AAPA

in combination with other prior art.
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Second, D’Souza does not render claim 5 obvious. EX2014, q111. The
Petition only relies on D’Souza for the alleged disclosure of prostate cancer-specific
radiotracers. Pet., 32-33; EX2014, 9111. The Petition does not contend that
D’Souza discloses the other limitations of claim 1 discussed above that do not appear
in Renisch or Wu. EX2014, 9111. Therefore, for at least the reasons above, Renisch,
Wu, and D’Souza fail to render claim 5 obvious. EX2014, q111.

d. Ground D: Renisch, Wu, and Sprencz do not render claim 8
obvious.

For Ground D, the Petition alleges that Sprencz discloses 3D image analysis
for bones, but otherwise relies on Renisch (and Wu) for every other element of claim
8. Pet., 34-36; EX2014, 9112 The Petition does not contend that Sprencz (or Wu)
discloses any other limitations of claim 1, from which claim 8 depends. EX2014,
112. Accordingly, for at least the reasons above, Renisch, Wu, and Sprencz fail to
render claim 8 obvious. EX2014, 4112.

e. Ground E: Renisch, Wu, and Maier do not render claims 9-11
obvious.

For Ground E, the Petition alleges that Maier discloses the generation and use
of a radiologist report as recited in claims 9-11, but otherwise relies on Renisch (and

Whu) for every other element of claims 9-11. Pet., 37-39, 40; EX2014, 9113. The

Petition does not contend that Maier (or Wu) discloses any other limitations of claim
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1, from which claims 9-11 depend. EX2014, 4113. Accordingly, for at least the
reasons above, Renisch, Wu, and Maier fail to render claims 9-11 obvious. /d.

f. Ground F: Renisch, Wu, and Menon do not render claim 12
obvious.

For Ground F, the Petition alleges that Menon discloses “an automated
triaging decision support tool that utilizes machine learning to continuously refine
the tool,” but otherwise relies on Renisch (and Wu) for every other element of claim
12. Pet., 41-42; EX2014, q114.. The Petition does not contend that Menon (or Wu)
discloses any other limitations of claim 1, from which claim 12 depends. EX2014,
114. Accordingly, for at least the reasons above, Renisch, Wu, and Menon fail to
render claim 12 obvious. EX2014, q114.

g. Ground G: Sprencz does not anticipate claims 1-10 or 13.

The Petition fails to establish a reasonable likelihood that Sprencz anticipates
claims 1-10 and 13. EX2014, 4115. Since claims 1 and 13 are the only independent
claims, Patent Owner addresses each in turn.

i. Sprencz does not disclose a “network-based system” as
recited in claim 1.

Claim 1 recites “[a] network-based system for generating a disease risk map
for use as a decision-making support for evaluating risk of cancer or risk of
recurrence of cancer, the system comprising:”. EX1001, 35:46-49; EX2014, 9116.
Sprencz does not disclose such a “network-based system.” EX2014, q116.
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As discussed above, a POSA would understand that a “network-based system”
comprises a system involving interaction across multiple interconnected and
physically dispersed computing devices. See supra, Section VI(a); EX2014, q117.
The ’346 Patent’s specification repeatedly explains how the claimed network-based
system uses cloud- and/or internet-based services by which multiple users (e.g.,
physicians, radiologists, patients) access and analyze patients’ medical images.
EX1001, 3:1-14, 3:43-3:67, 27:1-10, 28:30-50; EX2014, q117.

Sprencz does not disclose such a “network-based system.” The Petition’s two
arguments to the contrary rely on a conclusory and incorrect mischaracterization of
Sprencz. Neither is persuasive. EX2014, §118.

First, the Petition argues that Figure 1 of Sprencz discloses a “network-based

system”:
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Specifically, the Petition argues that Figure 1 discloses a “network-based system”
by “disclos[ing] a distributed system 10 controlled by a CPU 12 and including one
or more remotely located imaging system 20, workstation 28, and image database
18.” Pet., 44-45 (emphasis added). EX2014, 99119-20. However, the terms
“distributed system” and “remotely located imaging system” do not appear in
Sprencz; they are inventions of the Petitioner. EX2014, q121. Instead, Sprencz
describes system 10 simply as an “imaging system” and system 20 as a “multi-
modality imaging subsystem.” EX1006, [0023]-[0027]; EX2014, q121. Sprencz
does not disclose a “network-based system” as understood by a POSA. EX2014,
q121.

Second, the Petition argues that Sprencz discloses a “network-based system”
because Sprencz states that “database 18 in Figure 1 above “may be . . . remotely
located from the site of data acquisition,” i.e., workstation 28. Pet., 45 (“it is
contemplated that a dedicated workstation 28 having a computer, monitor(s), and
operably connected to the one or more databases may be used such that a physician
may analyze the image and quantitative data remote from the scanner.”); EX2014,
122. Based on this passage, the Petition conclusorily asserts that “Sprencz’s system
for obtaining, analyzing, and displaying images is carried out on a network of
remotely located components.” Id.; EX2014, 4123. However, the Petition never
explains why a “remotely located” database means that the overall disclosed system
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is necessarily a “network-based system.” EX2014, §123. Nor does the Petition
address Patent Owner’s discussion above about how a single workstation attached
to a scanner cannot qualify as a “network-based system.” See supra, Section VI(a);
EX2014, 9123. Therefore, the Petition fails to show that Sprencz discloses this
limitation. EX2014, q123.

il Sprencz does not disclose “perform[ing] an analysis of the
one or more medical images associated with the particular
patient using a machine learning algorithm, to generate the
risk map” as recited in claim 1.

Limitation (ii) of claim 1 recites “perform[ing] an analysis of the one or more
medical images associated with the particular patient using a machine learning
algorithm, to generate the risk map.” EX1001, 35:56-58.

Sprencz does not disclose this limitation as correctly construed. Sprencz

99 ¢¢ 29 ¢

never refers to “machine learning,” “artificial intelligence,” “train,” or “learn.” Nor
does Sprencz describe any kind of data-driven supervised learning system.

Unable to point to any straightforward disclosure of a machine learning
algorithm, the Petition argues that Sprencz’s disclosure of clustering for bone
segmentation qualifies as a “machine learning algorithm.” Pet., 46-48 (““Although
bone segmentation can be accomplished by something as simple as thresholding,

Sprencz also states that ‘one having skill in the art will recognize that embodiments

of the invention may segment different anatomical region bone structures using
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alternative techniques, such as, for example, clustering.” Clustering is a machine
learning technique for image segmentation.”) (citation omitted). EX2014, 4124.

But, as discussed above, the Petition relies on an implausible and inconsistent
construction of “machine learning algorithm.” See supra, Section VI(c); EX2014,
124. The Petition cannot—and does even attempt to—square its argument that
“machine learning algorithm” encompasses: (a) Renisch’s one-off allusion to a
“neural network,” (b) Sprencz’s allusion to “clustering,” and (c¢) Suehling’s
discussion of “marginal space learning.” EX2014, q124. Since the Petition’s
construction of “machine learning algorithm” is implausible, the Petition necessarily
fails to create a reasonable likelihood that limitation (ii) of claim 1 is unpatentable
over Sprencz. EX2014, 9124.

h. Ground H: Sprencz, AAPA, and D’Souza do not render claim 5
obvious.

Ground H fails for the same reasons as Ground C. See supra, Section VII(c);
EX2014, 9125. Ground H impermissibly relies on AAPA in a way that the Federal
Circuit has expressly rejected. /d. And Ground H’s reliance on D’Souza for prostate
cancer radiotracers does not plug the shortcomings in Spencz vis-a-vis claim 5. Id.
Ground H thus fails for the same reasons as Ground C.

i. Ground I: Sprencz and Maier do not render claim 11 obvious.

For Ground I, the Petition alleges that Maier discloses the use of reference

images, but otherwise relies on Sprencz for every other element of claim 11. Pet.,
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57-59; EX2014, 9126. The Petition does not contend that Maier discloses any other
limitations of claim 1, from which claim 11 depends. EX2014, 9126. Accordingly,
for at least the reasons above, Sprencz and Maier fail to render claim 11 obvious.
EX2014, q126.

je Ground J: Suehling does not anticipate the challenged claims.

The Petition fails to establish a reasonable likelihood that Suehling anticipates
claims 1-10 and 13. EX2014, 4127. Since claims 1 and 13 are the only independent
claims, Patent Owner addresses each in turn.

i. Suehling does not disclose “access[ing]...one or more medical
images...from a database” as recited in claims 1 and 13.

Limitation (1) of claim 1 recites “access[ing] one or more medical images
associated with a particular patient from a database.” EX1001, 35:54-55; EX2014,
q128.

As explained above, a POSA would understand that a “database” comprises a
large, structured set of data that contains multiple records that contain multiple
fields. See supra, Section VI(b); EX2014, 4129. Suehling does not disclose this
limitation. EX2014, 9130.

The Petition argues that Suehling teaches this limitation because it discloses
that a 3D medical image “can be received by loading a medical image that was
previously stored, for example on a memory or storage of a computer system or a

computer readable medium.” Pet., 62 (emphasis added); EX2014, q130. As with
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Renisch, however, the Petition never attempts to explain how accessing an image
from “a memory” is tantamount to accessing the image from “a database”™—
especially given that POSAs recognize a clear distinction between those two terms.
See supra, Section VI(b); EX2014, 9978-79, 130.

Therefore, Suehling does not disclose limitation (i) of claim 1. EX2014, 4131.
Since the same limitation appears as limitation (1) of claim 13, this same shortcoming
applies equally to independent claim 13. EX2014, §131. Suehling therefore does
not anticipate independent claim 13. EX2014, §131.

ii.  Suehling does not disclose “perform[ing] an analysis of the
one or more medical images associated with the particular
patient using a machine learning algorithm, to generate the
risk map” as recited in claim 1.

Limitation (i1) of claim 1 recites “perform[ing] an analysis of the one or more
medical images associated with the particular patient using a machine learning
algorithm, to generate the risk map.” EX1001, 35:56-58.

Suehling does not disclose this limitation as properly construed. The Petition
argues that Suehling uses a “machine learning algorithm” because Suehling
discloses the use of “marginal space learning (MSL).” Pet., 62-63; EX2014, q132.
But, as discussed above, the Petition relies on an implausible and inconsistent
construction of “machine learning algorithm.” See supra, Section VI(c); EX2014,

9132. The Petition cannot—and does even attempt to—square its argument that
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“machine learning algorithm” encompasses: (a) Renisch’s one-off allusion to a
“neural network,” (b) Sprencz’s allusion to “clustering,” and (c) Suehling’s
discussion of “marginal space learning.” EX2014, q132. Since the Petition’s
construction of “machine learning algorithm” is implausible, the Petition necessarily
fails to create a reasonable likelihood that limitation (ii) of claim 1 is unpatentable
over Suehling. /d.

ili.  Suehling fails to disclose “wherein the analysis of the one or
more medical images comprise creation of a 3D
image...wherein the 3D image comprises geographic
identification of one or more specific tissue region(s) overlaid
on the one or more medical images,” as recited in claim 1.

Limitation (e) (as referred to by the Petition) of claim 1 recites: “wherein the
analysis of the one or more medical images comprises creation of a 3D image of the
one or more regions of risk of cancer or risk of recurrence of cancer overlaid on the
one or more medical images, and wherein the 3D image comprises geographic
identification of one or more specific tissue region(s) overlaid on the one or more
medical images.” EX1001, 36:1-7 (emphasis added); EX2014, 9133. The limitation
thus specifies that “the analysis of the one or more medical images,” 1.e., the analysis
recited earlier, at step (ii), of claim 1, “comprises creation of a 3D image,” and that
the 3D image: (1) comprises “the one or more regions of risk of cancer ... overlaid

on the one or more medical images” and (2) “geographic identification of one or
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more specific tissue region(s) overlaid on the one or more medical images.” Id.
(emphasis added).

The Petition fails to show that Suehling discloses all elements of this
limitation, for at least two reasons.

First, Suehling never discloses a graphical overlay of segmented lesions on
segmented anatomical structures. EX2014, §135. The Petition points to Figure 7 of
Suehling, but Figure 7 does not show a “graphical overlay of segmented lesions on

segmented anatomical structures”:

Pet., 64-65. Nothing in Figure 7 shows a “segmented anatomical structure,” let alone
a “graphical overlay of segmented lesions on segmented anatomical structures.”
EX2014, 9136.

Second, the Petition does not—and cannot—identify a single 3D image in
Suehling that comprises both of the key claimed features in limitation (e) of claim

1: (1) “regions of risk of cancer . . . overlaid on medical images;” and (2) “geographic
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identification of specific tissue region(s) overlaid on the medical images.” EX2014,
9137. The Petition suggests that Figure 2 may reflect this disclosure, but the Petition

misrepresents Figure 2:
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(HEAD, NECK, THORAX, ETC)

//\._

DETECTION OF ANATOMICAL . DETECTION OF BONE
A LANDMARKS e %’;P&%"’E‘ﬁc} L6 [ STRUCTURES (SPINE, PELVIS |28
(AXLES, VESSELS, ETC) (BRAN, LVER SPLEEN, FENUR ETC)

=

DEFINTION OF LESION SEARCH ‘ 212 ErETT 214
AREES OUTSIOE ORGANS & BONES ORGAN SEGUENTATION f-/—ﬁ BONE SEGMENTATION

il

208 ' . R
216~] AREA-SPECIFIC 8 LESION-
SPECIFIC DETECTOR

BONE-STRUCTURE-SPECIFIC &|_~220
LESION-SPECIFIC DETECTOR

Pet., 64-66. The Petition points to images 215 and 217 as allegedly showing
“segmented tissue regions overlaid on the medical image,” and then points to images
227 and 235, which show lesions. Pet., 64-65; EX2014, q138. But images 215 and
217 are two separate sets of images. EX2014, §138. Claim 1 is clear: the 3D image
that comprises the overlay of regions of risk of cancer is the same 3D image that also
comprises geographic identification of regions of risk of cancer. Id. Thus, the

Petition fails to show how Suehling discloses the relevant claim limitations. See id.
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Accordingly, Suehling fails to disclose an image with the features recited in claim
1.

k. Ground K: Suehling and Maier do not render claim 11 obvious.

For Ground K, the Petition only alleges that Maier discloses elements specific
to claim 11 that are not disclosed by Suehling, but otherwise relies on Suehling for
every other element of claim 11. Pet., 70-72; EX2014, 9139. The Petition does not
contend that Maier discloses the limitations absent from Suehling, which Patent
Owner identified above. See supra, Section VII(i1); EX2014, 4139. Accordingly, for
at least the reasons above, Suehling and Maier fail to render claim 11 obvious.
EX2014, 9139.

l. Ground L: Suehling and Menon do not render claim 12 obvious.

For Ground L, the Petition only alleges that Menon discloses elements specific
to claim 12 that are not disclosed by Suehling, but otherwise relies on Suehling for
every other element of claim 12. Pet., 73; EX2014, 4140. The Petition does not
contend that Menon discloses the other limitations absent from Suehling, which
Patent Owner identified above. See supra, Section VII(j); EX2014, 9140.
Accordingly, for at least the reasons above, Suehling and Menon fail to render claim
12 obvious. EX2014, 4140.

VIII. CONCLUSION

For all the foregoing reasons, the Board should deny institution of the Petition.
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