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Omni MedSci, Inc. (“Patent Owner”) submits this Response to the Petition for
Inter Partes Review (“Petition”) of U.S. Patent No. 9,651,533 (“the ’533 Patent”),
filed by Samsung Electronics Co. Ltd., Samsung Electronics America Inc., Fossil
Group, Inc., Fossil Stores I, Inc., Fossil Partners, L.P., Oura Health Oy, and OnePlus
Technology (Shenzhen) Co., Ltd. (“Petitioners”). Petitioners have not shown any

challenged claim is unpatentable.

I. INTRODUCTION

Ground I: Petitioners fail to meet their burden that claims 6, 12, and 14 of the
’533 Patent are obvious over Lisogurski. For claims 6 and 14, Petitioners failed to
show that Lisogurski expressly or inherently discloses a bandwidth between 20 nm
to 40 nm or that Lisogurski renders such a bandwidth obvious. For claim 12,
Lisogurski does not disclose that an output signal is generated in part by comparing
signals. Lisogurski’s “processed signal” cannot be the claimed “output signal”
because it is not generated by comparing signals. To the extent Lisogurski performs
any comparison, this happens after the “processed signal” was already generated.

Ground 2: Ground 2 fails for the same reasons as Ground 1. Petitioners also
fail to meet their burden for Ground 2 because the alleged motivation to combine is
conclusory: Lisogurski already discloses solutions for the problems it describes,
while Carlson describes solutions for different problems.

Ground 3: Petitioners failed to meet their burden to show claims 6 and 14 of
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the *533 Patent are obvious over Lisogurski in view of Tam because Tam does not
support Petitioners’ motivation to combine and because a person of skill in the art
would not be motivated to combine Tam with Lisogurski.

Ground 4: Petitioners failed to meet their burden to show claims 6 and 14 of
the *533 Patent are obvious over Lisogurski in view of Carlson and in further view
of Tam because Tam does not support Petitioners’ motivation to combine and a

person of skill in the art would not be motivated to combine Tam with Lisogurski.

II. OVERVIEW OF THE ’533 PATENT

The °533 Patent discloses systems for non-invasive physiological
measurements. EX1001, 8:29-34, 3:66-4:32; EX2043, 956' The ’533 Patent
describes using spectroscopy to inspect a bodily sample “by comparing different
features, such as wavelength (or frequency), spatial location, transmission,
absorption, reflectivity, scattering, fluorescence, refractive index, or opacity.”
EX1001, 8:29-34; EX2043, 956.

An exemplary physiological measurement system is depicted in Figure 24:

! Pursuant to p. 51 of the Trial Practice Guide, Patent Owner withdraws its reliance
on the Declaration of Igor Efimov, Ph.D. (EX2031) submitted with Patent Owner’s

Preliminary Response.
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FIG. 24

EX1001, FIG. 24
EX2043, 957. The system includes a wearable measurement device 2401, a personal
device 2405, and a cloud server 2407. EX1001, 26:49-27:20; EX2043, §57.

The wearable measurement device includes a light source which includes light
emitting diodes (“LEDs”) that emit light of particular wavelengths and a detection
system for detecting the light. EX1001, 19:23-30, 10:18-22; EX2043, 958. The
specification teaches that there are at least two types of LEDs: (1) those that “emit a
wavelength band that is ... between about 20 nm to 40 nm” and (2) “so-called super-
luminescent LEDs that may even emit over a much wider wavelength range.”
EX1001, 20:2-9; EX2043, q58.

Additionally, filters may be used in front of one or more detectors in the
detection system to select the wavelengths of light to be detected. EX1001, 17:50-

54; EX2043, 458. The detection system generates a signal in response to the detected



U.S. Patent No. 9,651,533 Patent Owner’s Response
IPR2025-01250

light, which may be generated by comparing signals at different wavelengths of
light. EX1001, 5:18-21, 8:29-34; EX2043, q58. The signal-to-noise ratio of the
signal may be improved by the wearable measurement device via the various
techniques disclosed in the *533 Patent. EX1001, 16:54-17:6; EX2043, 958. This
results in an improvement of the accuracy of the physiological measurements,
despite interference from spectral artifacts. EX1001, 3:59-4:32; EX2043, 958.

III. LEVEL OF SKILL IN THE ART

Petitioners propose the following definition for a POSITA in relation to the
’533 Patent:

a person of ordinary skill in the art (“POSITA”) “would have [had] a
good working knowledge of optical sensing techniques and their
applications, and familiarity with optical system design and signal
processing techniques.” ... A POSITA would have obtained such
knowledge through “an undergraduate education in engineering
(electrical, mechanical, biomedical, or optical) or a related field of
study, along with relevant experience studying or developing
physiological monitoring devices...in industry or academia.”

Pet., 15-16. For purposes of this Response, Patent Owner adopts Petitioners’
proposed level of skill in the art. EX2043, 53-54.

IV. SUMMARY OF REFERENCES IN THE PETITION

Petitioners challenge claims 6, 11, 12, 14, and 18 of the ’533 Patent as
allegedly obvious in Grounds 1-4, which involve various combinations of the

following references: Lisogurski, Carlson, and Tam. Pet., 6-7.
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A. Lisogurski (EX1025) (Grounds 1-4)

Lisogurski describes a non-invasive system for measuring parameters related
to a subject’s blood. EX1025, 3:61-4:5; EX2043, 982. The system is illustrated in

Figures 3 and 1:

310
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EX1025, FIGS. 3, 1; EX2043, 982. A subject wears sensor unit 312, while the other
components in the system are included for system calibration, data processing, and
displaying information. EX1025, 17:54-18:15, 18:32-67; EX2043, 982. The sensor
unit 312 includes light emitting diodes for directing light of different wavelengths to
the subject’s tissue and a detector that detects the light reflected from the tissue and
converts it into an electrical signal. EX1025, 4:42-62, 10:48-64; EX2043, 982. Front
end processing circuitry 150 processes that signal. EX1025, 12:42-49; EX2043, 482.
Then, “[p]rocessor 172 may receive and process physiological signals received from

front end processing circuitry 150. For example, processor 172 may determine one
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or more physiological parameters based on the received physiological signals.”
EX1025, 14:60-64; EX2043, 982. The system compares the signals to determine
parameters such as blood oxygen saturation. EX1025, 24:58-25:5; EX2043, 482.

B. Carlson (EX1028) (Grounds 2 and 4)

Carlson describes a non-invasive optical pulse oximeter. EX1028, 4[0002];
EX2043, 983. The oximeter is designed to be clipped onto a user’s ear. EX1028,

4[0048]-[0049]; EX2043, §83. This is illustrated in Figures 1 and 2:

Figure 1 ‘ Figure 2

EX1028, FIGS. 1-2; EX2043, 983. The oximeter relies on various techniques,
including beam shaping optical elements, for improving the signal-to-noise ratio and

signal-to-background ratio of the signal generated by its photo detecting element

when it detects light that has been reflected from bodily tissue. EX1028, q9[0010],
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[0013]-[0014], [0062]; EX2043, q83. Carlson also relies on “optical wavelength
filters” which filter the light detected by the photo detecting element to a particular
range of wavelengths before it is detected by the photo detecting element. EX1028,
1910026], [0062]; EX2043, 483.

C. Tam (EX1030) (Grounds 3 and 4)

Tam describes a co-oximeter which includes LEDs emitting light directed to
a blood sample to measure and analyze its hemoglobin derivatives. EX1030, 1:48-
65; EX2043, 984. The LEDs emit light with bandwidths between 7 and 100 nm.
EX1030, 13:45-52; EX2043, 484. The light travels through the blood sample and is
absorbed by photodetectors for analysis. EX1030, 13:2-5; EX2043, 984. The co-
oximeter’s processor then analyzes the detected light to determine information about
the blood sample. EX1030, 11:22-41; EX2043, 984.

V. CLAIM CONSTRUCTION

Petitioners note that certain terms in the *533 Patent have been construed in
prior Board or district court proceedings but otherwise contend that the remaining
terms or phrases in the challenged claims of the ’533 Patent do not require
construction and can be afforded their plain and ordinary meanings. Pet., 16-18.
Petitioners add that they do not believe that the terms from the prior Board or district

court proceedings need to be construed here. /d. at 16-17.



U.S. Patent No. 9,651,533 Patent Owner’s Response
IPR2025-01250

At this time, Patent Owner does not believe that the Board needs to construe
any terms to find that Petitioners failed to meet their burden. For completeness,
Patent Owner summarizes prior claim constructions from the Board and district
court litigation for the ‘533 Patent.

A. Claim Constructions in the Texas Case

The parties agreed to two claim constructions for the ‘533 Patent in the

parallel Texas Case:

Term/Phrase Agreed Construction

“beam” (‘533 Patent, Claim 12) “photons or light transmitted to a

particular location in space”

“personal device” (’533 Patent, claim 5) | “a computer or microprocessor-based
device having a wireless receiver, a
wireless transmitter, a display, a
microphone, a speaker, one or more
buttons or knobs, a microprocessor, and

a touch screen”

EX2047, 3-5. The Court construed the term “one or more filters” in claim 1 as having
its plain and ordinary meaning but noted that “this limitation is not met by software

or electronic signal processing alone.” EX1119, 9, 18.
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B.  Prior Constructions by the Board

The Board construed the following terms in the prior *533 Patent IPR:

Term/Phrase

Board’s Construction

personal device

a computer or microprocessor-based
device having a wireless receiver, a
wireless transmitter, a display, a
microphone, a speaker, one or more

buttons or knobs, a microprocessor, and

a touch screen (EX1008, 10)

a light source comprising a plurality of
semiconductor sources that are light
emitting diodes configured to
increase signal-to-noise ratio by ...

increasing a pulse rate of at least one of

the plurality of semiconductor sources

a light source containing two or more
light emitting diodes (semiconductor
sources), wherein at least one of the
light emitting diodes is capable of
having its pulse rate increased to
ratio

increase a  signal-to-noise

(EX1008, 10-12)

VI.

PETITIONERS FAILED TO MEET THEIR BURDEN

For the reasons discussed below, Petitioners failed to carry their burden to

10
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show any claim of the *533 Patent is unpatentable.?

A.  Ground 1: Alleged Obviousness Based on Lisogurski (Claims 6, 12,
and 14)

For at least the reasons discussed below, Petitioners failed to meet their burden
to show that claims 6, 12, and 14 of the 533 Patent® are obvious over Lisogurski.

1. Dependent Claims 6 and 14: Lisogurski Does Not Disclose
or Render Obvious a Bandwidth Between 20 nm to 40 nm

Claims 6 and 14 depend on independent claims 5 and 13, respectively, which
recite, among other things, “a light source comprising a plurality of semiconductor
sources that are light emitting diodes.” EX1001, 29:44-45, 30:11; 30:48-50, 31:21;
EX2043, 9988-89. Claims 6 and 14 further recite: “wherein at least one of the light
emitting diodes emits light with a bandwidth between [approximately] 20
nanometers to [approximately] 40 nanometers.” EX1001, 30:11-13, 31:21-24 (the
term “approximately” is recited in claim 14 but not claim 6); EX2043, 9988-89.
Petitioners failed to show that this limitation i1s expressly or inherently disclosed in

Lisogurski or rendered obvious in view of Lisogurski alone.

2 Petitioners’ collateral estoppel arguments are moot because Patent Owner’s

arguments herein are not based on limitations in the independent claims.

11
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a)  Lisogurski Does Not Disclose LEDs with a Bandwidth
Between 20 nm to 40 nm

Petitioners argue that “Lisogurski discloses, or at minimum renders obvious,
that at least one of its ‘LEDs’ emits light with a bandwidth between 20 nanometers
to 40 nanometers.” Pet., 41, 45. Petitioners’ only citation to Lisogurski for this
assertion is reproduced in full below:

Sensor 102 of physiological monitoring system 100 may include light
source 130 and detector 140. Light source 130 may be configured to
emit photonic signals having one or more wavelengths of light (e.g.,
Red and IR) into a subject's tissue. For example, light source 130 may
include a Red light emitting light source and an IR light emitting light
source, e.g., Red and IR light emitting diodes (LEDs), for emitting light

into the tissue of a subject to generate physiological signals.

EX1025, 10:48-56; see also EX1003, 4142 (citing same).

Lisogurski does not expressly disclose a bandwidth for these LEDs, let alone
a bandwidth between 20 nanometers to 40 nanometers as recited in claims 6 and 14
of the 533 Patent. EX1025, 10:48-56; EX2043, 993. At most, Lisogurski discloses
LEDs that emit red light and infrared light. EX1025, 10:52-58; EX2043, 993.
Petitioners fail to explain how Lisogurski allegedly disclosing an LED with a
bandwidth between 20 nm to 40 nm. Pet., 41-42. Indeed, Dr. Anthony conceded that
Lisogurski does not explicitly disclose the bandwidths of its LEDs. EX2046, 342:19-

343:18.

12
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A POSITA would understand that a “bandwidth” describes the range of the
wavelengths of light that are emitted by the LED. See, e.g., EX1001, 7:44-46, 19:24-
35, 20:2-9, 20:36-47; EX2043, 994. A larger range of wavelengths (i.e., the
difference between the maximum and minimum), leads to a larger bandwidth. /d.
Lisogurski discloses that “the Red wavelength may be between about 600 nm and
about 700 nm and the IR wavelength may be between about 800 nm and about 1000
nm.” Id., 10:52-58; EX2043, 993. Based on this description, a POSITA would
understand that the red LED has a bandwidth of about 100 nm (i.c., the difference
between 600 nm and 700 nm) and the IR LED has a bandwidth of about 200 nm
(i.e., the difference between 800 nm and 1000 nm). EX2043, 993-94. Both values
are well outside the claimed range of 20 nm to 40 nm. /d.

b)  Lisogurski Does Not Inherently Disclose LEDs With a
Bandwidth Between 20 nm to 40 nm

The Petition does not contend that Lisogurski inherently discloses LEDs with
a bandwidth between 20 nm to 40 nm. Pet., 41-42. The Petition cites to paragraphs
138-143 of the Anthony Declaration, which suggest that Lisogurski inherently
discloses this limitation. Dr. Anthony asserts that “[s]tandard commercial LEDs
designed for medical and physiological monitoring applications, such as those
described by Lisogurski, inherently exhibit these bandwidth characteristics.”

EX1003, 9143. There are three problems with this assertion.
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First, this assertion is not in the Petition, so this amounts to an improper
incorporation by reference. Cisco Sys., Inc. v. C-Cation Techs., LLC, IPR2014-
00454, Paper 12 at 9 (PTAB Aug. 29, 2014) (“the practice of citing the Declaration
to support conclusory statements that are not otherwise supported in the Petition ...
amounts to [improper] incorporation by reference”) (informative); 37 C.F.R. §
42.6(a)(3).

Second, Dr. Anthony cites no evidence for his assertion. EX1003, 9143.
Accordingly, the Board should afford it no weight. 37 C.F.R. § 42.65(a) (“Expert
testimony that does not disclose the underlying facts or data on which the opinion is
based is entitled to little or no weight”).

Third, Petitioners have not shown that LEDs with a bandwidth between 20
nm and 40 nm are inherently disclosed in Lisogurski. EX2043, 9995-96. To establish
inherency, Petitioners must show that Lisogurski necessarily discloses the claimed
bandwidth — not that this is merely possible or even probable. See, e.g., PAR Pharm.,
Inc. v. TWI Pharms., Inc., 773 F.3d 1186, 1195-96 (Fed. Cir. 2014) (inherency
requires a showing that the limitation is “necessarily present” or “the natural result
of the combination of elements explicitly disclosed by” the prior art); PersonalWeb
Techs., LLC v. Apple, Inc., 917 F.3d 1376 (Fed. Cir. 2019) (possibilities cannot
establish inherency).

As discussed in Section VI.A.1.a, nothing in Lisogurski suggests that its LEDs
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necessarily have a bandwidth between 20 nm and 40 nm. EX2043, 996. The ’533
Patent teaches that there are at least two types of LEDs: (1) those that “emit a
wavelength band that is ... between about 20 nm to 40 nm” and (2) “so-called super-
luminescent LEDs that may even emit over a much wider wavelength range.”
EX1001, 20:2-9. Given the wavelength ranges described in Lisogurski, a POSITA
would understand that it is at least plausible that Lisogurski’s LEDs are super-
luminescent LEDs, which do not have a bandwidth between 20 nm and 40 nm.
EX2043, 995.

Petitioners’ own evidence shows that Lisogurski’s LEDs do not necessarily
have a bandwidth within the claimed range. For example, Tam describes “LEDs
having bandwidths from about 7 to 100 nm.” EX1030, 13:45-48; EX2043, 9103. As
another example, The Biomedical Engineering Handbook, describes LEDs with a
bandwidth up to 50 nm as “typical[],” which is outside the claimed range. EX1038,
63; EX2043, 9995, 103. In short, no evidence supports a conclusion that the claimed
bandwidth range is inherent in Lisogurski.

) Lisogurski Does Not Render Obvious a Bandwidth
Range of 20 nm to 40 nm

Petitioners also argue that Lisogurski alone “renders obvious” the claimed
bandwidth range. Pet., 41. This alternative obviousness theory fails for several

reasons.
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First, Petitioners argue that its theory “is further supported by the ’533
[Patent], which states that ‘LED[s] are solid state components that emit a wavelength
band that is of moderate width, typically between about 20 nm to 40 nm.” Pet., 42
(quoting EX1001, 20:1-11). To the extent Petitioners are relying on the teachings in
the *533 Patent as alleged applicant admitted prior art (“AAPA”) to fill in the gaps
in Lisogurski, this is improper. See Memorandum entitled “Enforcement and Non-
Waiver of 37 C.F.R. § 42.104(B)(4) and Permissible Uses of General Knowledge in
Inter Partes Reviews” (Jul. 31, 2025) (explaining that AAPA “may not be used to
supply a missing claim limitation”); see also Qualcomm Inc. v. Apple Inc., 24 F.4th
1367, 1373-77 (Fed. Cir 2022); Qualcomm Inc. v. Apple Inc., 134 F.4th 1355, 1364-
65 (Fed. Cir. 2025).

Second, Petitioners argue that “[i]t was well known in the art that LEDs
typically have bandwidth range of 20 to 40 nm.” Pet., 42 (citing EX1030, 9:57-60;
EX1071, 2:22-24). However, Petitioners fail to explain why it allegedly would have
been obvious to modify Lisogurski to use LEDs with a bandwidth range between 20
nm and 40 nm. /d. This conclusory assertion is insufficient. Arendi S.A.R.L. v. Apple
Inc., 832 F.3d 1355, 1361 (Fed. Cir. 2016) (holding that obviousness theories based
on a single reference require “reasoned analysis and evidentiary support”); In re
Kahn, 441 F.3d 977, 988 (Fed. Cir. 2006) (holding that “obviousness grounds cannot

be sustained by mere conclusory statements™).
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To the extent that Petitioners refer the Board to Dr. Anthony’s declaration
(EX1003, 99142-43) for details on its alternative obviousness theory, this is yet
another improper incorporation by reference that should be disregarded. Cisco Sys.,
Paper 12 at9; 37 C.F.R. § 42.6(a)(3). In any event, even if considered, Dr. Anthony’s
testimony is similarly conclusory: he asserts that a POSITA would have understood
that Lisogurski uses LEDs with a bandwidth range of 20 to 40 nm “to increase
compatibility with standard, off-the-shelf LEDs and simplify design and integration
process, and reduce overall system complexity and cost.” EX1003, §142. He also
asserts that “[a] person of ordinary skill in the art would also appreciate that using
standard LEDs would reduce development risk, simplify procurement, lower system
cost, and improve reliability due to well-established and widely accepted
specifications and performance criteria.” EX1003, 4143.

Dr. Anthony does not explain why using LEDs with a bandwidth between 20
nm and 40 nm would achieve these purported benefits compared to the LEDs in
Lisogurski, which do not have the claimed bandwidth range. EX1003, 94142-43;
EX2043, 4102. Nor does Dr. Anthony explain why a POSITA would select a range
between 20 nm and 40 nm when (1) The Biomedical Engineering Handbook
(EX1038), states that “commonly available” LEDs “typically” have bandwidths in
arange up to 50 nm (EX1038, 63) and (2) Tam describes “LEDs having bandwidths

from about 7 to 100 nm” for co-oximeters (EX1030, 13:45-48). EX2043, 4103.
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Even if a POSITA would have been motivated to reduce costs as Dr. Anthony
suggests, a POSITA would not have been motivated to replace Lisogurski’s LEDs
with LEDs with a bandwidth between 20 nm and 40 nm. EX2043, 999. Tam teaches
that “LEDs are available in tighter bandwidths by selection at a premium price.”
EX1030, 9:61-62; EX2043, 999. A POSITA would have understood that selecting
LEDs with a narrower bandwidth (e.g., between 20 nm to 40 nm) over LEDs with a
greater bandwidth like the LEDs in Lisogurski (i.e., between 100 nm to 200 nm)
would increase the system cost. EX2043, 499. Arctic Cat Inc. v. Polaris Indus., Inc.,
795 F. App’x 827, 833 (Fed. Cir. 2019) (“[t]he Board must weigh the benefits and
drawbacks of the modification against each other, to determine whether there would
be a motivation to combine”); In re Fulton, 391 F.3d 1195, 1200 (Fed. Cir. 2004)
(“the prior art as a whole must ‘suggest the desirability’ of the combination”).

Dr. Anthony acknowledged that there is a cost tradeoff in selecting narrower
bandwidth LEDs, conceding: “Might there be a change in cost? Sure.” EX2046,
350:21-353:14. He also agreed that Tam (EX1030, 9:61) teaches that LEDs are
available in tighter bandwidths “at a premium price.” EX2046, 353:21-354:11. This
confirms that Tam teaches that using LEDs within the claimed bandwidth range
would increase—not decrease—cost.

2. Dependent Claim 12

Claim 12 depends on independent claim 5, which recites, among other things,
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“light emitting diodes configured to generate an output optical beam with one or
more optical wavelengths” and ““a receiver configured ... to generate an output
signal.” EX1001, 29:44-50, 29:59-62, 30:42; EX2043, q104. Claim 12 further
recites: “wherein the output optical beam comprises a plurality of optical
wavelengths, and the output signal is generated in part by comparing signals at
different optical wavelengths.” EX1001, 30:42-45; EX2043, q104.

For claim 12, Petitioners argue that the claimed “output signal” is disclosed
by Lisogurski’s “processed signals” and rely on the previous final written decision
concerning the *533 Patent. Pet., 43. The term “output signal” is recited in claim 5,
which the Board addressed in its prior decision. EX1008, 51; EX2043, 4106. For
that term, the Board stated that “[t]he receiver [of Lisogurski] generates an output
signal because front end processing circuitry 150 ‘receive[s] a detection signal from
detector 140 and provide[s] one or more processed signals to back end processing
circuitry 170.”” EX1008, 39; EX2043, 9106. The Board further annotated in gold the

“output signal” on a modified version of Figure 1 of Lisogurski:
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EX1008, 38 (annotating EX1025, FIG. 1); EX2043, 9106. The Board found that the
“output signal” limitation is disclosed by the “processed signals” of Lisogurski,
which are provided by the “front end processing circuitry 150” to the “back end
processing circuity 170.” EX1008, 38-39; EX2043, 4106. However, the Board did
not address whether the “processed signal” of Lisogurski is “generated in part by
comparing signals at different optical wavelengths” as recited in claim 12. EX1008,
38-39; EX2043, 4106.

To this point, Petitioners argue that the “processed signal” in Lisogurski is
“generated in part by comparing signals at different optical wavelengths,” as
required in claim 12, based on Lisogurski’s disclosure that “[b]y comparing the

intensities of two wavelengths at different points in the pulse cycle, it is possible to
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estimate the blood oxygen saturation of hemoglobin in arterial blood.” Pet., 43-44.
However, Lisogurski does not specify that the comparison of the intensities of two
wavelengths is part of generating the output signal. EX1025, 4:42-56; EX2043,
q108.

Petitioners assert that the processed signals “are generated in part by
comparing the intensities of two different wavelengths (e.g., Red and IR) to
determine physiological parameters.” Pet., 44 (citing EX1025, 4:42-56, 14:60-62).
However, the cited portions of Lisogurski do not support this contention. EX2043,
9108. For example, Lisogurski states that the “[p]Jrocessor 172 may receive and
process physiological signals received from front end processing circuitry.”
EX1025, 14:60-62; EX2043, q108. The processor 172 receives the “processed
signal” (output signal) after it has already been generated by the detector 140 and
front end processing circuitry 150. EX2043, 4108. This is depicted in the modified
version of Figure 1 from Lisogurski, which has been annotated (green) to show the

direction the “processed signal” travels in to reach the processor 172:
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EX1008, 38 (annotating EX1025, FIG. 1).

Lisogurski “compar[es] the intensities of two wavelengths” in the back end
processing circuitry 170, which includes the processor 172. EX1025, 4:48-51;
EX2043, 9109. The “[p]Jrocessor 172 may receive and process physiological signals
received from front end processing circuitry 150. For example, processor 172 may
determine one or more physiological parameters based on the received physiological
signals.” EX1025, 14:60-64; EX2043, 4107. One such physiological parameter is
“blood oxygen saturation.” EX1025, 1:22-25. Thus, the processor 172 receives
output signals and then compares them to determine blood oxygen saturation.
EX1025, FIG. 1, 1:22-25, 14:60-64; EX2043, 9109.

Dr. Anthony’s deposition testimony further confirms that the comparison in
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Lisogurski occurs after the alleged “processed signal” is generated. He testified that
the functionality of “processing and comparing” the signals “could be done in ...
150 or in 170”—i.e., either the front end or back end processing circuitry. EX2046,
364:8-366:18. When asked whether he had “an opinion on which component in
Figure 1...performs the comparison between different intensities,” Dr. Anthony did
not identify a specific component. EX2046, 364:2-365:15. Dr. Anthony’s inability
to identify where the comparison occurs underscores Petitioners’ failure to establish
that the comparison is part of generating the “processed signal” (i.e., the output
signal), as required by claim 12. At best, Dr. Anthony confirmed that the relevant
comparison could be performed in the back end processing circuitry 170, meaning
that the comparison occurs after the “processed signal” has already been generated
and transmitted from front end processing circuitry 150 to back end processing
circuitry 170. EX2043, 9109.

By contrast, claim 12 requires that the “processed signal” of Lisogurski be
“generated in part by comparing signals at different optical wavelengths.” In other
words, in the claim, the comparing occurs as part of generating the “processed
signal.” EX2043, q109. Lisogurski’s “output signals” (i.e., “processed signals™) are
not “generated in part by comparing signals at different optical wavelengths.”
EX2043, 4109. Instead, Lisogurski discloses comparing the intensities of two

wavelengths affer output signals have already been generated. EX2043, 44108-09.
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Because Petitioners identify a comparison that occurs after the alleged “processed
signal” is already generated, Petitioners have not shown how Lisogurski’s alleged
“processed signal” is generated by comparing signals at different optical
wavelengths. 3shape a/s v. Align Tech., Inc., IPR2021-01241, Paper 16 at 15-16
(PTAB Jan. 26, 2022) (Petitioner did not show that a reference disclosed a claim
element where the temporal relationship between the claim elements as identified in
the reference was the reverse of that required by the claim). Accordingly, Petitioners
fail to meet their burden for Ground 1 and claim 12 of the *533 Patent.

B. Ground 2: Alleged Obviousness Based on Lisogurski in view of
Carlson (Claims 6, 11-12, 14, and 18)

For at least the reasons discussed below, Petitioners fail to meet their burden
to show claims 6, 11-12, 14, and 18 of the 533 Patent are obvious over Lisogurski
in view of Carlson.

1. Dependent Claims 6 and 14

Petitioners argue that claims 6 and 14 are rendered obvious by Lisogurski in
view of Carlson for the reasons discussed for Ground 1. Pet., 56. Petitioners do not
provide any additional explanation for claims 6 and 14 or rely on Carlson for the
“bandwidth” limitation. Pet., 56-57. Accordingly, Petitioners failed to meet their
burden for claims 6 and 14 in Ground 2 for at least the same reasons as Ground 1.

Supra, §VLA.1; EX2043, 9112.
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2. Dependent Claim 12

Petitioners argue that claim 12 is obvious over Lisogurski in view of Carlson
for the reasons discussed for Ground 1. Pet., 56-57, 42-44. Petitioners do not provide
any additional explanation, nor do they cite to or discuss Carlson for Ground 2 with
respect to claim 12. Pet., 56-57. Accordingly, Petitioners fail to meet their burden
for Ground 2 for at least the same reasons they fail to meet their burden for Ground
1 that Lisogurski alone discloses and renders obvious claim 12. Supra, § VI.A.2;
EX2043, 9113.

3. Dependent Claims 11 and 18

Claims 11 and 18 depend on independent claims 5 and 13, respectively, which
recite, among other things, “light emitting diodes configured to generate an output
optical beam with one or more optical wavelengths™ and ““a receiver configured to
receive and process at least a portion of the analysis output beam reflected or
transmitted from the sample.” EX1001, 29:44-47, 29:56-62, 30:38, 30:50-52, 30:64-
67,32:19; EX2043, q9114-15. Claim 11 and 18 further recite: “wherein the receiver
further comprises one or more filters in front of one of more detectors to select a
fraction of the one or more optical wavelengths.” EX1001, 30:38-41, 32:19-22;
EX2043, 99114-15.

Dr. Anthony confirmed that Lisogurski does not disclose one or more filters

as recited in claims 11 and 18. EX2046, 369:5-24 (confirming he is “not opining that
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Lisogurski by itself discloses one or more filters as claimed in claims 11 and 18 of
the ‘533 Patent”). To address this deficiency, Petitioners argue that “Lisogurski in
view of Carlson renders obvious claims 11 and 18.” Pet., 57-62. However,
Petitioners’ alleged motivation to combine is flawed for several reasons.

a) Petitioners’ Motivation to Combine Is Conclusory

Petitioners argue that “a POSITA would have been motivated to apply
Carlson’s filter teachings to Lisogurski’s wireless sensor to advantageously filter out
unwanted background noise and ambient light before they reach the detector(s) in
Lisogurski’s sensor.” Pet., 62; see also id., 48, 52-53. This assertion is unsupported.
EX2043, 94122-124. While Petitioners cite Dr. Anthony, his declaration is similarly
unsupported. Pet., 52-53 (citing EX1003, 4170); EX2043, 4124.

Lisogurski alone does not disclose a physical optical filter positioned “in front
of” its detectors. Pet., 49-53; EX2043, 49117-121.

Dr. Anthony states that “Lisogurski discloses the receiver (e.g., detector
140/318 and front end processing circuitry 150 in modified sensor, ...) has one of
more detectors.” EX1003, q183. Dr. Anthony also argues that “a person of ordinary
skill in the art would have been motivated to apply Carlson’s filter teachings to
Lisogurski’s wireless sensor to advantageously filter out unwanted background
noise and ambient light before they reach the detector(s) in Lisogurski’s sensor.”

EX1003, 4188. Dr. Anthony further argues that “as modified by Carlson’s filtering
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teachings [], a person of ordinary skill in the art would have understood, or at least
found obvious, that Lisogurski’s sensor would include one or more filters in front of
one or more detectors.” EX1003, 9189 (emphases added); Pet., 52. Petitioners and
Dr. Anthony do not cite any of Lisogurski’s descriptions of the filter or the filter’s
position. Pet., 49-53; EX1003, 99181-190; EX2043, q118.

Petitioners and Dr. Anthony do not rely on Lisogurski alone as disclosing “one
or more filters in front of one or more detectors.” Pet., 49-53; EX1003, 4189. Instead,
they rely on Carlson for this limitation. EX1003, 99188-189; EX1028. This is
because Lisogurski does not disclose any optical filter positioned “in front of” its
detector 140. EX1025, FIG. 1, 10:42-49, 11:8-27; EX2043, q119.

Lisogurski’s sensor 102 includes a light source 130, a detector 140. Ex. 1025
at FIG. 1, 10:42-49, 11:8-27. Lisogurski discloses that “In operation, light may enter
detector 140 after passing through the subject’s tissue.” EX1025 at 11:13-14.
Lisogurski does not disclose any filter component—positioned in the optical path
between incoming light and detector 140. EX1025, FIG. 1, 11:8-27; EX2043, 9120.

Dr. Anthony admitted that he does not rely on Lisogurski by itself to disclose
one or more filters as claimed in Claims 11 and 18 of the 533 Patent:

Q You are not opining that Lisogurski by itself discloses one or more filters

as claimed in Claims 11 and 18 of the *533 patent. Correct?

THE WITNESS: I am proposing Lisogurski in view of Carlson.
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EX2046, 369:17-24 (internal objections omitted); EX2043, §121.

In addition, Dr. Anthony does not support his assertions with evidence from
Lisogurski and Carlson or otherwise, including that Lisogurski suffers from
“interference from ambient and stray light” or “detectors measur[ing] ... light ...
originating from the environment” or that Carlson’s “filter teachings” would
“significantly reduce” such “interference” or “ensure[] that detectors measure
primarily relevant and accurately conditioned light.” EX1003, q170; EX2043,
99122-128. The Board has held that such testimony is entitled to little or no weight.
Xerox Corp. v. Bytemark, Inc., IPR2022-00624, Paper 9 at 15-17 (PTAB Aug. 24,
2022) (precedential) (testimony restating “the petitioner’s arguments without any
additional supporting evidence or reasoning” is accorded “little weight”); 37 C.F.R.
§ 42.65(a) (“Expert testimony that does not disclose the underlying facts or data on
which the opinion is based is entitled to little or no weight™).

b)  Carlson Does Not Address the Problem Described in
Lisogurski

Petitioners argue that “Lisogurski and Carlson both recognize the desirability
of removing background noise” and that Carlson’s filter allegedly “addresses this
problem.” See Pet., 52-53 (citing EX1025, 6:7-31, 14:46-55, 12:42-49, 11:9-27,

EX1028, 99[0059], [0062], [0063], [0026]). However, contrary to Petitioners’
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suggestions, Lisogurski and Carlson concern different problems, so the problems
described in Lisogurski would not be addressed by Carlson’s filter teachings.

With respect to Carlson, a POSITA would have understood that it describes a
desire to /imit the light received by a detector to a particular range of wavelengths,
which Carlson accomplishes with a “[wavelength] filter[].” EX1028, qY[0059],
[0062], [0063] (explaining that a wavelength filter only transmits “light in the range
of approximately 660 nm and in the range of approximately 890 nm”); see also id.
910038], FIG. 5C; EX2043, q126.

With respect to Lisogurski, however, a POSITA would have understood that
it describes a desire to remove background noise (e.g., based on ambient light) from
the detection signal across a range of wavelengths, with no discussion regarding
limiting the received light to a particular range of wavelengths to begin with, as in
Carlson. EX2043, q127. Lisogurski teaches that its “system may measure the
ambient light detected by the detector during the ‘dark’ period and then subtract this
ambient contribution from the signals received during the...‘on’ periods.” EX1025,
6:7-31. Lisogurski further explains that it “determine[s] a subtraction amount from
the dark signal portion of the detection signal and subtract it from the peak portion
of the detection signal ... to reduce the effect of the dark signal on the peak” and
“generate adjusted Red and IR signals.” Id., 13:60-14:10; see also id., 14:46-55

(reducing the effect of ambient light on the detection signal), 12:42-49, 11:9-27.
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Thus, Lisogurski already teaches a methodology for reducing background noise and
increasing the SNR.

As depicted in the annotated figures below, a POSITA would have understood
that Carlson addresses excluding light (blue) outside of a particular range of
wavelengths (red), whereas Lisogurski addresses adjusting the detected signal
across a range of wavelengths (red) by removing a portion of the detected signal
attributable to background/ambient noise (green). EX1025, 6:7-31; EX1028,

10062]; EX2043, q128.
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EX1028, FIG. 5C (annotated); see EX1028, 19[0038], [0056].
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EX1025, FIG. 2B (annotated); see EX1025, 2:17-19, 12:42-13:6, 13:60-14:10.
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EX1028, FIG. 5C (annotated).

Petitioners conflate and oversimplify the two problems described in
Lisogurski and Carlson as allegedly “removing background noise” and inaccurately
argue that Carlson’s filter teachings would address the problems described in
Lisogurski. Pet., 52-53 (quoting EX1028, 9[0026]); EX2043, 9128. This is
insufficient for Petitioners to meet their burden. Nichia Corp. v. Everlight Americas,

Inc., 855 F.3d 1328, 1339 (Fed. Cir. 2017) (“[N]o motivation to modify Nitta in light
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of Waitl ... [because] the references disclose different structures, resolve dissimilar
problems, and propose dissimilar solutions.”)

) Lisogurski Already Teaches Numerous Solutions for
the Problem It Describes

Dr. Anthony confirmed the purpose of adding Carlson’s filter teachings to
Lisogurski “would be to prevent ambient light from reaching Lisogurski’s detectors”
and that the benefit “would be to increase the signal-to-noise ratio of the detection
signal.” EX2046, 370:25-371:18. As discussed below, Lisogurski already discloses
numerous techniques for achieving precisely this result—removing the effect of
ambient light from the detection signal—rendering Carlson’s filter redundant and
unnecessary.

As depicted in the annotated figures above, a POSITA would have understood
that Carlson’s optical wavelength filter would not address the problem described in
Lisogurski because Carlson’s filter can only limit the detected light to a particular
range of wavelengths and cannot remove the background noise detected across that
range of wavelengths. EX1028, q9[0026], [0062]; EX1025, 6:7-31; EX2043, 99128-
129. Thus, a POSITA would not have been motivated to combine Carlson’s optical
wavelength filter with Lisogurski’s system. EX2043, 94128-129.

Instead, a POSITA would have relied on Lisogurski’s electronic signal

processing techniques for removing such background noise. See EX1025, 6:7-31
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(disclosing “a technique to remove ambient and background signals,” 1i.e.,
Lisogurski’s dark subtraction process), 14:46-55 (disclosing that “filtering or signal
modification techniques may be employed to reduce the effect of ambient light,”
referring to Lisogurski’s teachings of filtering or signal modification, for example,
by components 152, 156, 158, 160, and 162 disclosed at 13:13-20, 13:31-14:10),
12:42-49 (disclosing that Lisogurski’s “[f]Jront end processing circuitry 150 may
perform various analog and digital processing of the detector signal”); EX2043,
19129-131.

Petitioners simply ignore Lisogurski’s teachings regarding how to address
background noise and ambient light. See Pet., 52-53. For example, Lisogurski
discloses a “drive cycle modulation technique” (EX1025, 6:7-31) with a dark
subtractor (EX1025, 13:60-14:10), increasing the LED brightness (EX1025, 9:46-
57), changing to a “constant light output” (EX1025, 9:57-60), and “passive or active
filtering or signal modification techniques” (EX1025, 14:46-55). EX2043, 9132.
With the “drive cycle modulation technique,” the system “may measure the ambient
light detected by the detector during the ‘dark’ period and then subtract this ambient
contribution from the signals received during the first and second ‘on’ periods.”
EX1025, 11:16-19; EX2043, 4132. The dark subtractor “determine[s] a subtraction

amount from the dark signal portion of the detection signal and subtract[s] it from
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the peak portion of the detection signal in order to reduce the effect of the dark signal
on the peak.” EX1025, 13:63-65; FIG. 2A; EX2043, 4132.

As another example, Lisogurski teaches increasing the LED brightness
reduces noise because “the system may require increased signal amplitudes to
differentiate between fiducial and other points of interest related to physiological
parameters and those related to noise or motion.” EX1025, 9:50-57; EX2043, 9133.
Lisogurski’s system can “change from a modulated light output to a constant light
output in response to noise, patient motion, or ambient light.” EX1025, 9:57-60;
EX2043, 9133. In addition, “passive or active filtering or signal modification
techniques may be employed to reduce the effect of ambient light on the detection
signal that is applied to analog-to-digital converter 154, and thereby reduce the
contribution of the noise component to the converted digital signal.” EX1025, 14:51-
55; EX2043, q133.

Petitioners do not argue that there would be any benefit in applying Carlson’s
“filter teachings” in addition to, or as a substitute for, any of Lisogurski’s disclosed
techniques for addressing background noise. Pet., 52-53. Petitioners rely on
“Lisogurski’s LEDs that emit light in the red wavelength range (between about 600
to 700 nm) and infrared wavelength range (between about 800 nm to 1000 nm).”
Pet., 58 (citing EX1025, 10:48-63). Petitioners also rely on Lisogurski’s disclosure

regarding dark subtraction, which describes “measur[ing] the ambient light detected
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by the detector during [a] ‘dark’ period and then subtract[ing] this ambient
contribution from the signals received during the [light ‘on’] periods.” Pet., 52
(citing EX1025, 6:7-31).

A POSITA would have understood that these two techniques would be used
together—i.e., (1) measuring the detected light when the LEDs are “on,” including
the red or infrared light emitted from the LEDs as well as any light outside the red
and infrared ranges of wavelengths, (2) measuring the detected light when the LEDs
are “off,” which again includes any light outside the red and infrared ranges of
wavelengths, and (3) subtracting the second measurement from the first
measurement, which retains only the information from the red and infrared ranges
of wavelengths and effectively excludes any light outside of those ranges. See
EX1025, 10:48-64, 12:23-27; 6:7-31; EX2043, 99135-136. In other words,
Lisogurski discloses a method for limiting the detected light to a particular range of
wavelengths (the problem described in Carlson) but without relying on the optical
wavelength filter of Carlson. EX2043, q9134-135.

Thus, a POSITA reviewing Lisogurski would have recognized that Carlson’s
optical wavelength filter would be redundant and unnecessary, and as such, a
POSITA would not have been motivated to combine Lisogurski and Carlson.
EX2043, 99-129. South-Tek Sys., LLC v. Engineered Corrosion Sols., LLC, 748 F.

App’x 1003, 1006 (Fed. Cir. 2018) (finding no motivation “[g]iven the redundant
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functions” of primary and secondary reference elements); In re Anova Hearing Labs,
Inc., 809 F. App’x 840, 843 (Fed. Cir. 2020) (finding the Board “d[id] not explain
why a [POSITA] would be motivated to modify Brown, which already includes
vents™); see also Kinetic Concepts, Inc. v. Smith & Nephew, Inc., 688 F.3d 1342,
1369 (Fed. Cir. 2012) (“Because each device independently operates effectively, a
[POSITA], who was merely seeking to create a better device ..., would have no
reason to combine the features of both devices into a single device”). Accordingly,
Petitioners fail to meet their burden for Ground 2, claims 11 and 18.

C. Ground 3: Alleged Obviousness Based on Lisogurski in view of
Tam (Claims 6 and 14)

For at least the reasons discussed below, Petitioners failed to meet their burden
to show claims 6 and 14 of the *533 Patent are obvious over Lisogurski in view of
Tam.

As discussed above, Lisogurski does not expressly or inherently disclose
LEDs with the claimed bandwidth range. Supra, §VII.A.1. In an attempt to address
this deficiency, Petitioners argue that “Tam (Ex. 1030) discloses that at least one of
the light emitting diodes emits light with a bandwidth between 20 nanometers to 40
nanometers.” Pet., 62 (citing EX1030, 9:57-60). Specifically, Petitioners argue that

a POSITA would have been motivated to combine Tam with Lisogurski “in order to
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minimize manufacturing cost, while maintaining the accuracy of the measurement.”
Pet., 63. This is wrong.

As discussed above, based on the wavelength ranges described in Lisogurski,
a POSITA would understand that the red and IR LEDs have a bandwidth of 100 nm
and 200 nm, respectively. Supra, §VIL.A.1.a; EX2043, 9993-94, 140. Petitioners’
proposed motivation to combine is flawed because it incorrectly presupposes that
Lisogurski’s LEDs have a smaller bandwidth than 20 nm to 40 nm such that using
Tam’s LEDs would lead to cost savings. Petitioners correctly note that Tam teaches

299

that using “LEDs with smaller bandwidth” results in “unnecessary ‘premium cost
that a POSITA would seek to avoid. Pet., 63; EX1030, 9:61-62; EX2043, q141.
Thus, a POSITA considering Tam would not be motivated to modify Lisogurski to
use LEDs within the claimed bandwidth range to cut costs because Tam teaches that
this would increase costs. EX2043, q141.

Petitioners also argue that “the Examiner already found during prosecution”
that “Figler (Ex. 1074) ‘teaches that conventional LEDs have a bandwidth of
approximately 30 nm, falling between 20nm to 40nm’” and that using such LEDs
would have been obvious. Pet., 64 (quoting EX1002, 723). Petitioners also argue
that the applicant “did not contest” this finding. Pet., 64. There are three problems
with Petitioners’ assertions. One, Fidler is not part of Ground 3. Two, the fact that

the applicant “did not contest” the Examiner’s statements does not amount to
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acquiescence or an admission. The applicant traversed the rejection by
distinguishing the prior art from the independent claims, so there was no reason or
incentive for the applicant to address the Examiner’s assertions regarding these
dependent claims. EX1002, 765-66. Three, Fidler and the Examiner’s statements do
not support Petitioners’ only proffered rationale for combining Tam with Lisogurski,
1.€., to save costs.

Finally, Petitioners state that “Tam discloses that light sources with high
bandwidth (e.g., ~100nm) would not allow accurate measurements or even have the
capability of distinction between hemoglobin derivatives, while bandwidth filters
such as ‘a 40 nm bandwidth ‘filter’” would improve the accuracy of the measurement
device.” Pet., 63-64 (citing EX1030, 13:45-14:10). But, Petitioners misquote Tam,
omitting that Tam states that “[1]t is clear that small optical components alone, such
as LEDs having bandwidths from about 7 to 100 nm, would not allow accurate
measurements or even have the capability of distinction between hemoglobin
derivatives.” EX1030, 13:45-52 (emphasis added). Petitioners fail to explain why a
POSITA would have been motivated to combine Tam with Lisogurski in view of
this disclosure or what the relevance is of a “40 nm bandwidth filter” for claims 6
and 14. EX2043, q142.

Dr. Anthony confirmed that Tam describes LEDs with bandwidths “from

about 7 to 100 nm” as inadequate for accurate measurements—not merely LEDs at
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100 nm, as Petitioners’ selective quotation suggests. EX2046, 345:19-348:3. The
claimed bandwidth range of 20 nm to 40 nm falls within the 7 to 100 nm range
described as inadequate in Tam such that Tam’s teachings undermine the alleged
motivation to use LEDs within that range for the purpose of improving measurement
accuracy. EX2043, q142.

Dr. Anthony also acknowledged that a “bandwidth filter” is a separate optical
component from the LED itself, which “narrows the bandwidth of light emitted by
an LED.” EX2046, 349:1-350:13. Thus, Tam’s reference to a “40 nm bandwidth
filter” does not disclose an LED that itself emits light with a bandwidth between 20
nm and 40 nm as required by claims 6 and 14. Rather, it describes a separate filter
component that restricts the bandwidth of light after emission. EX2043, 4142.

D. Ground 4: Alleged Obviousness Based on Lisogurski in view of
Carlson in Further view of Tam (Claims 6 and 14)

In Ground 4, Petitioners argue that claims 6 and 14 of the *533 Patent are
obvious over Lisogurski, Carlson, Tam. Pet., 62-65. They argue that a POSITA
would have been motivated to combine Tam’s LEDs with Lisogurski’s system in
view of Carlson “in order to minimize manufacturing cost, while maintaining the
accuracy of the measurement.” Pet., 63-65. They assert that the “motivation and
reasonable expectation of success would remain the same for Lisogurski’s system

alone [as in Ground 3] or in view of Carlson,” but they do not provide any additional
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evidence from or citations to Carlson for Ground 4, nor do they explain their
conclusory assertion. Pet., 64-65. Accordingly, Petitioners fail to meet their burden
for Ground 4 for the same reasons as Ground 3. Supra, §VI1.C; EX2043, q144.

E. Secondary Considerations of Non-Obviousness

Even if Petitioners had made a threshold showing of obviousness—which
they did not—secondary considerations of non-obviousness weigh against
obviousness. The evidence establishes copying by Samsung, a long-felt but unsolved
need that the ‘533 Patent addressed where others failed. EX2100, 97-33; EX2043,
4145-177.

1. Copying

Dr. Islam, the inventor of the ‘533 Patent, disclosed Patent Owner’s patented
SNR-improvement techniques directly to senior Samsung executives and engineers

from March through November 2017. EX2100, 97-21.
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These techniques are claimed in the ‘533 Patent. EX2043, 44161, 166. Dr.

Islam’s presentations identified, among other things:

B  cx2106, OMS_SAMO0031852, OMS_SAMO0031857.  Samsung
subsequently implemented the same suite of SNR-improvement techniques in its
wearable products. EX2043, 99158, 161, 166.

The nexus between the challenged claims and the copied features is direct: Dr.
Islam’s presentations identified the ‘533 Patent and related patent applications.
EX2100, 980; EX2103, OMS_SAMO0031793.

2. Long-Felt but Unsolved Need and Failure of Others

The ‘533 Patent addressed a widely recognized problem in wearable health

monitoring: the degradation of PPG signal quality caused by motion artifacts and
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ambient light interference. EX2043, 99164-180. For example, the Masimo ‘272
Patent states that “erratic motion induced noise typically cannot be predetermined
and/or subtracted from the measured signal via traditional filtering techniques.”
EX2108, 34:1-7; EX2043, 49167, 172. The Pacesetter ‘935 Patent acknowledges
that pulse oximetry methods were “acutely sensitive to sensor and/or tissue motion”
and that “even rather subtle motion can (and often do) swamp the detected optical
signals and render the oxygen saturation measurements unusable.” EX2109, 3:24-
34. EX2100, 923; EX2043, 4168.

The industry’s responses to these problems were inadequate. EX2043, q9169-
77; EX2100, 9924-29. First, prior devices required that the patient remain still.
EX2110, 61:38-47, 68:39-49 (stating that “measurements obviously cannot be made
during sports activity” and requires the user to be in a “state of repose”); EX2100,
1924-25; EX2043, 4170. Second, measurements were confined to controlled clinical
environments. EX2110, 16:1-23; EX2100, 926; EX2043, 4171. Third, software-
based filtering was insufficient. EX2111, qq[0136], [0147] (explaining that
algorithms were designed only for “periodic” motion); EX2112 (proposing GE
selecting a “quieter” body site as a workaround); EX2100, 4927-28; EX2043, §173.

The ‘533 Patent solves these long-felt problems with an integrated suite of
hardware and signal-processing techniques—including change detection,

synchronization, increased light intensity, and spatially separated detectors—that
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collectively enable accurate physiological measurements during daytime and
exercise. EX2100, 430; EX2043, 99178-180. For example, the following claimed
features address the long-felt needs that others failed to solve:

e ‘“the light source configured to increase signal-to-noise ratio by increasing a
light intensity from at least one of the plurality of semiconductor sources”;
“the light source configured to increase signal-to-noise ratio by increasing a
light intensity from at least one of the plurality of semiconductor sources”
(claims 5, 13);

e ‘“the light source configured to increase signal-to-noise ratio ... by
increasing a pulse rate of at least one of the plurality of semiconductor
sources”; “the light source configured to increase signal-to-noise ratio by
increasing a light intensity from at least one of the plurality of
semiconductor sources and by increasing a pulse rate of at least one of the
plurality of semiconductor sources” (claims 5, 13);

e “wherein the receiver is configured to be synchronized to the light source”;
“wherein the wearable measurement device receiver is configured to be
synchronized to pulses of the light source” (claims 5, 13).

EX2043, 9178-80; EX2100, 930.
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The industry-wide failure to solve this problem despite substantial resources
demonstrates that the techniques claimed in the '533 Patent were not obvious.
EX2043, 99164-177; EX2100, 931-33; EX2113; EX2114; EX2115.

VII. CONCLUSION

For the foregoing reasons, Petitioners failed to establish that any challenged

claim is unpatentable.
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Dated: May 7, 2026 By: /s/ Jennifer Hayes
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Los Angeles, CA 90071-3151

Tel. 213-629-6190

Fax 213-629-6001

Lead Counsel for Patent Owner
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words permitted by the U.S. Patent Trial and Appeal Board rules. Counsel relies on

the word count of the computer program used to prepare the response on May 7,
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