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PATENT CLAIMS AT ISSUE

U.S. Patent No. 9,572,499 — Claim 11

11.

A system for determining the presence of an arrhythmia of a first user,
comprising

a heart rate sensor coupled to said first user;

a mobile computing device comprising a processor, wherein said mobile
computing device is coupled to said heart rate sensor, and wherein said mobile
computing device is configured to sense an electrocardiogram of said first
user; and

a motion sensor

a non-transitory computer readable medium encoded with a computer
program including instructions executable by said processor to cause said
processor to receive a heart rate of said first user from said heart rate sensor,
sense an activity level of said first user from said motion sensor, determine a
heart rate variability of said first user based on said heart rate of said first user,
compare said activity level of said first user to said heart rate variability of
said first user, and alert said first user to record an electrocardiogram using
said mobile computing device.

U.S. Patent No. 9,572,499 — Dependent Claim 16

16.

The system of claim 11, wherein said mobile computing device comprises a
smartwatch.

U.S. Patent No. 9,572,499 — Dependent Claim 17

17.

The system of claim 11, wherein said computer program further causes said
processor to determine a presence of said arrhythmia using a machine learning
algorithm.
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U.S. Patent No. 10,638,941 — Claim 12

12.

A smartwatch, comprising
a processor;

a first sensor configured to sense an activity level value of a user, wherein the
first sensor is coupled to the processor;

a photoplethysmogram (“PPG”) sensor configured to sense a heart rate
parameter of the user when the activity level value is resting, wherein the PPG
sensor is coupled to the processor;

an electrocardiogram (“ECG”) sensor configured to sense electrical signals of
a heart, wherein the ECG sensor comprises a first electrode and a second
electrode, and wherein the ECG sensor is coupled to the processor; and

a non-transitory computer readable storage medium encoded with a computer
program including instructions executable by the processor to cause the
processor to:

determine if a discordance is present between the activity level value of
the user and the heart rate parameter of the user;

based on the presence of the discordance, indicate to the user a possibility
of an arrhythmia being present; and

receive electric signals of the user from the ECG sensor to confirm the
presence of the arrhythmia.

U.S. Patent No. 10,595,731 — Claim 1

1.

A smart watch to detect the presence of an arrhythmia of a user, comprising
a processing device;

a photoplethysmography (“PPG”) sensor operatively coupled to the
processing device;

1



Case: 23-1509 Document: 35 Page: 4 Filed: 07/14/2023

an ECG sensor, comprising two or more ECG electrodes, the ECG sensor
operatively coupled to the processing device;

a display operatively coupled to the processing device; and
a memory, operatively coupled to the processing device, the memory having
instructions stored thereon that, when executed by the processing device,
cause the processing device to:

receive PPG data from the PPG sensor;

detect, based on the PPG data, the presence of an arrhythmia;

receive ECG data from the ECG sensor; and

confirm the presence of the arrhythmia based on the ECG data.

i1
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STATEMENT OF RELATED CASES

This consolidated appeal may affect or be affected by AliveCor’s pending
appeal from the Patent Trial and Appeal Board’s decisions involving the same
patents. See AliveCor, Inc. v. Apple Inc., Nos. 23-1512, -1513, -1514.

In addition, this appeal may affect the pending district-court litigation in
which AliveCor has asserted against Apple the same patents at issue in this appeal.
See AliveCor, Inc. v. Apple Inc., No. 20-cv-1112 (W.D. Tex.). That litigation is
stayed pending resolution of this conslidated appeal from the International Trade

Commission’s decision. See id., Order, Dkt. 26 (May 6, 2021).

Xiii
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PRELIMINARY STATEMENT

When AliveCor, Inc. released the KardiaBand System in 2017, it
revolutionized the way consumers could monitor their heart health. By combining
photoplethysmography (“PPG”), electrocardiogram (“ECG”), and motion sensors
with sophisticated machine-learning algorithms that ran on the Apple Watch,
AliveCor’s patented invention allowed users to detect and confirm the presence of
arrhythmias like atrial fibrillation (“AFib”)—a condition that kills millions of
Americans each year—with a convenient and accessible device. Yet soon after
AliveCor commercialized its landmark achievement, Apple anticompetively killed
off the KardiaBand System to pave the way for its own competing (and infringing)
Irregular Rhythm Notification (“IRN”) and ECG features, which Apple released in
late 2018.

AliveCor sought to vindicate its rights before the International Trade
Commission, which correctly found that certain versions of the Apple Watch
infringed valid claims from two of three asserted patents (U.S. Patent No.
10,595,731 (the “’731 patent”) and U.S. Patent No. 10,638,941 (the “’941 patent”))
and 1ssued an exclusion order under section 337 of the Tariff Act of 1930, 19 U.S.C.
§ 1337 (“Section 337”), that is suspended pending a separate, companion appeal
regarding the validity of those claims. The Commission’s determination that claims

of a third AliveCor patent (U.S. Patent No. 9,572,499 (the “’499 patent™)) were



Case: 23-1509 Document: 35 Page: 16 Filed: 07/14/2023

invalid and not infringed, however, rested on several legal and factual errors that
warrant reversal.

First, the Commission erred in ruling that certain claims of the 499 patent are
invalid under 35 U.S.C. § 101. At step one of the § 101 analysis, the Commission
erroneously determined that the claims are directed to abstract ideas, even though
the claim language, the specification, and expert testimony all show that the claims
are directed to specific improvements in cardiac monitoring technology. The
Commission compounded its error by concluding that the claims lacked inventive
concepts sufficient to render them patent-eligible at step two. In so ruling, the
Commission disregarded evidence that the claimed inventions were unconventional
and instead imposed its own unsupported view of future technologies that the claims
might preempt.

Second, the Commission erred in ruling that Apple did not infringe those same
claims, relying on a late-breaking claim construction that conflicted with the ALJ’s
prior Markman order. In that order, the ALJ had given the term “alert,” which is
required by all asserted claims of the *499 patent, its plain and ordinary meaning,
“not limited to a message, “while also explaining that the claims of the *499 patent
are directed to “determining whether or not an ECG is appropriate, and then
‘alerting’ a user to that fact.” Appx322-323. But in finding no infringement, the

Commission applied a new construction of the term “alert” that requires a literal,
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text-based “alert” to the user to record an ECG. Had the Commission applied the
original—and correct—construction, it would have found that the alert message
from Apple’s IRN feature, which appears on the face of the Apple Watch (as well
as the paired iPhone), “alerts” the user to an opportune time to take an ECG on the
Apple Watch to capture the presence of an arrythmia, as required by the claim.
Indeed, the undisputed record shows that the sudden nature of the IRN “alert,” which
may surface when the user has experienced no discernible cardiac symptoms and
has no history of AFib, would be so alarming that it would likely cause the user to
take responsive action, including by voluntarily recording an ECG using the Apple
Watch’s ECG App, in accordance with Apple’s own public instructions and designs.

For these reasons and as more fully explained below, the Court should reverse

the Commission’s erroneous determination with respect to the *499 patent.

JURISDICTIONAL STATEMENT

The Commission had jurisdiction of the underlying investigation pursuant to
19 U.S.C. § 1337(b)(1). The Commission issued a final determination on December
22,2022, finding that Apple violated Section 337 through infringement of the *941
and ’731 patents, but not with respect to the ’499 patent. Appx1-89. The
Commission’s determination as to the 499 patent became final upon issuance, and
AliveCor timely filed a notice of appeal on February 7, 2023. Dkt. 1. This Court

has jurisdiction under 19 U.S.C. § 1337(c) and 28 U.S.C. § 1295(a)(6).
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STATEMENT OF THE ISSUES

1. Whether the Commission erred in determining that Apple did not
violate Section 337 on the basis that claims 16 and 17 of the 499 patent are invalid
for lack of patentable subject matter under 35 U.S.C. § 101.

2. Whether the Commission erred in determining that Apple did not
violate Section 337 on the basis that AliveCor failed to prove that Apple’s products
infringe claims 16 or 17 of the 499 patent.

STATEMENT OF THE CASE

A. AliveCor’s Patents And Domestic Industry Products Practicing
Those Patents

AliveCor is a California corporation that is a pioneer in developing life-saving
mobile health devices. Appx30053-30054. Since its inception, AliveCor has pushed
the reach of medical services and technology beyond the doctor’s office.
Appx30053-30054. Its co-founder and Chief Medical Officer, Dr. David Albert,
was inspired to begin his life’s work of improving cardiac monitoring technology
after his father suffered a heart attack and was prescribed a daily exercise regimen
of walking until he maintained a heart rate of 120 beats per minute. Appx30044-
30046. The problem was that, in 1980, heart-rate monitors were nowhere to be
found. Appx30045. AliveCor has since filled that void through commercialized,

clinically validated cardiac monitoring technology packaged in portable, easy-to-use
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devices, ranging from wrist-worn watch bands to credit-card-sized readers.
Appx30053-30054; Appx30100.

1. The AFib Problem

The 1ssue Dr. Albert confronted in 1980 was—and still is—a serious problem:
Heart disease kills millions of Americans each year. Appx30046. Treatment can
prevent many of these deaths, but only if the underlying heart conditions can be
detected and diagnosed. Appx31232-31235. One of the most common forms of
heart disease is cardiac arrhythmia—*“a cardiac condition in which the electrical
activity of the heart is irregular or is faster or slower than normal.” Appx318-319;
see Appx126-127.

There are many kinds of arrhythmias, the most common of which is AFib—a
condition likely affecting over six million Americans. Appx30049-30050;
Appx31215-31217. This estimate, however, is imprecise because AFib is difficult
to detect and diagnose. Particularly in the early stages of the disease, AFib is often
paroxysmal, meaning that many episodes of “irregular” rhythms come and go
between lengthy periods of normal rhythms. Appx30049-30051. And AFib is
asymptomatic in up to forty percent of cases, even during episodes. Appx30050.
Because AFib is elusive, many patients never know that they have it until the disease

has progressed and serious symptoms surface. Appx30049-30050. Advanced AFib
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results in a fivefold to sixfold increase in the risk of a serious stroke. Appx30049-
30050.

In clinical settings, doctors diagnose AFib using a 12-lead electrocardiogram,
or “12-lead ECG.” Appx30048-30049. An ECG uses several electrodes attached to
strategic points on the patient that capture the heart’s electrical activity from various
angles. Appx30048-30049. A 12-lead ECG offers twelve different views of the
heart. Appx30048-30049. It is considered the “gold-standard” of AFib diagnostics.
Appx30048-30049; see Appx13934-13935 (news article stating that a “standard
ECG remains the gold standard for detecting AFib”).

In a patient experiencing an episode of AFib, a 12-lead ECG will produce
ECG waveforms with certain characteristics. Appx30049. In AFib patients, the “P-
wave,” which represents the electrical activation (i.e., depolarization) of the right
and left atria, will be flattened or less pronounced than those in ECG recordings from
healthy patients experiencing “normal sinus rhythm.” Appx30049; Appx30290-
30292. In addition, the sequencing of QRS complexes, which represent the
activation of the right and left ventricles, will often be more irregular in patients with
AFib. Appx30049. In medical practice, this often manifests as an “irregularly
irregular” heart rhythm, meaning that the timing between successive heartbeats will

vary over a given period. Appx30049. Using conventional diagnostic methods
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(mainly 12-lead ECG recordings), doctors can sometimes successfully diagnose
AFib, and then begin treatment. Appx30048-30050.

While the 12-lead ECG is effective, not all patients will exhibit signs of AFib
during a medical examination, such as patients with paroxysmal AFib, whose
detectable AFib episodes may come and go. Appx30049-30050; Appx31235-
31236. Worse still, some patients may not notice any symptoms at all during
episodes, such as patients with asymptomatic AFib. Appx30049-30050. In these
circumstances, a 12-lead ECG has limited value. Appx30049-30050; Appx31235-
31236.

2. AliveCor’s Patents

AliveCor recognized this long-standing problem with the traditional, clinical
method of diagnosing AFib and set out to solve it. While a 12-lead ECG device is
the most accurate at detecting AFib when captured during an episode, it cannot
remain attached to a person at all times. Appx31235-31236. AliveCor realized that
another type of sensor—PPG sensors—can be so attached. Appx30292-30293. PPG
sensors shine light at the skin and measure the light reflected back at the sensor to
determine how much light is absorbed by blood volume, which varies as the heart
beats and blood flows. Appx30066. This technique can be used to extract features
like heart rate. Appx30066. PPG sensors fit easily in portable devices, like a

smartwatch, permitting continuous background monitoring of the user’s heart “that
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2

requires no activity on the part of the user.” Appx30066. PPG monitoring can
reliably measure oxygen saturation and average heart rate, but is less reliable in
detecting arrhythmias, such as AFib. Appx31236-31237. In addition, PPG readings
can be disrupted by, for example, the user’s motion and elevated heart rates caused
by normal exercise. Appx31240-31241. Motion sensors, however, can account for
these degrading effects and reduce false positives. Appx31240-31241. And while
these sensors can provide valuable data indicating the presence of arrhythmias, the
use of sophisticated machine-learning algorithms permits detection and
confirmation of these conditions in real time, without the need for a medical
professional to analyze the sensor data. Appx31201-31202; Appx31243-31245.
AliveCor’s novel solution was to use PPG and ECG—with the assistance of activity
sensors and machine learning algorithms—in combination to cover up the
weaknesses of each one in isolation, thereby better detecting AFib.

The three AliveCor patents at issue here thus teach detection of an arrhythmia
via the less-intrusive, background-monitoring PPG and motion sensors and
confirmation of the arrhythmia using the more accurate but more burdensome ECG
sensor when the algorithms analyzing data from the PPG and motion sensors

determine that it is appropriate to do so. Appx30292-30293. The 499 and *731

patents also teach applying machine learning algorithms to the PPG sensor to train
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and improve its ability to detect arrhythmias, before alerting the user to take a second
measurement using an ECG sensor. Appx30294.

(a) The ’499 And ’731 Patents

The 499 and °731 patents are both titled “Methods and systems for
arrhythmia tracking and scoring,” and share the same specification. Appx10002-
Appx10040 (°499 patent); Appx10042-10073 (731 patent). The specification notes
that conventional ambulatory ECG devices, such as Holter monitors, “are typically
bulky and difficult for subjects to administer without the aid of a medical
professional.” Appx10026 (1:57-60). The specification teaches that, while using
the claimed invention, “[a]n advisory condition for recording an ECG” can occur
“when a measured heart rate increases rapidly without a corresponding increase in
activity.” Appx10038 (25:19-21). “By comparing measured heart rate changes with
measured activity changes, the presently disclosed software or ‘app’ minimizes false
alarms.” Appx10038 (25:22-24).

The claims of the ’499 and °731 patents are similar, but have slight
differences. Unasserted, independent claim 11 of the *499 patent recites:

11. A system for determining the presence of an arrhythmia of a first user,
comprising

a heart rate sensor coupled to said first user;

a mobile computing device comprising a processor, wherein said
mobile computing device is coupled to said heart rate sensor, and
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wherein said mobile computing device is configured to sense an
electrocardiogram of said first user; and

a motion sensor

a non-transitory computer readable medium encoded with a computer

program including instructions executable by said processor to cause

said processor to receive a heart rate of said first user from said heart

rate sensor, sense an activity level of said first user from said motion

sensor, determine a heart rate variability of said first user based on said

heart rate of said first user, compare said activity level of said first user

to said heart rate variability of said first user, and alert said first user

to record an electrocardiogram using said mobile computing device.
Appx10039 (emphasis added). Claim 16 recites “[t]he system of claim 11, wherein
said mobile computing device comprises a smartwatch.” Appx10039. Claim 17
recites “[t]he system of claim 11, wherein said computer program further causes said
processor to determine a presence of said arrhythmia using a machine learning
algorithm.” Appx10039.

Asserted claim 1 of the *731 patent recites:

1. A smart watch to detect the presence of an arrhythmia of a user,
comprising:

a processing device;

a photoplethysmography (“PPG”) sensor operatively coupled to the
processing device;

an ECG sensor, comprising two or more ECG electrodes, the ECG
sensor operatively coupled to the processing device;

a display operatively coupled to the processing device; and

10
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a memory, operatively coupled to the processing device, the memory

having instructions stored thereon that, when executed by the

processing device, cause the processing device to:

receive PPG data from the PPG sensor;

detect, based on the PPG data, the presence of an arrhythmia;

receive ECG data from the ECG sensor; and

confirm the presence of the arrhythmia based on the ECG data.
Appx10072. Claims 3 and 5 of the *731 patent, which both depend from independent
claim 1, recite different forms of machine learning algorithms trained to detect
arrhythmias. Appx10072. Claim 3 recites “[t]he smartwatch of claim 2, wherein,
to detect the presence of the arrhythmia, the processing device is configured to input
the PPG data into a machine learning algorithm trained to detect arrhythmias.”
Appx10072. Claim 5 depends from unasserted claim 4, which recites the use of
heart rate variability (“HRV”) from the PPG data to detect the presence of
arrhythmia. Appx10072. Claim 5 recites “[t]he smartwatch of claim 4, wherein to
detect the presence of the arrhythmia, the processing device is configured to input
the HRV data into a machine learning algorithm trained to detect arrhythmias.”
Appx10072.

Claims 9 and 10 of the *731 patent recite specific kinds of analysis of PPG-

based HRV data. Each depends from unasserted claim 7, which recites “extract[ing]

one or more features from the PPG data” and “detect[ing], based on the one or more

11
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features, the presence of the arrhythmia.” Appx10073. Claim 9 recites “[t]he smart
watch of claim 7, wherein the one or more features comprise a nonlinear transform
of R-R ratio or R-R ratio statistics with an adaptive weighting factor.” Appx10073.
Claim 10 recites “[t]he smart watch of claim 7, wherein the one or more features are
features of an HRV signal analyzed geometrically.” Appx10073.

Finally, claim 15 of the *731 patent recites “[t]he smart watch of claim 1, the
processing device further configured to display an ECG rhythm strip from the ECG
data.” Appx10073.

(b) The 941 Patent

The *941 patent is titled “Discordance monitoring” and, like the 499 and *731
patents, discloses novel cardiac monitoring techniques and devices that improve on
conventional diagnostic methods. Appx10075-10092. The specification notes that
diagnosing paroxysmal arrhythmias was difficult before the disclosed inventions
because it was “not practical” to use conventional arrhythmia-detection methods ““at
the exact times that an individual experiences intermittent arrhythmia.” Appx10084
(1:49-53). “This particular difficulty may also be compounded when an individual
is not aware that they are experiencing an intermittent arrhythmia so that they would
not, for example, seek out a health care provider during the intermittent arrhythmia.”
Appx10084 (1:53-57). The specification teaches, however, that “certain parameter

values may be conveniently sensed such as, for example, heart rate and activity level,

12
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and analyzed to predict or determine the presence of an arrhythmia.” Appx10084

(1:58-61). “In response to the identification of the future onset of or presence of an

arrhythmia an electrocardiogram may be caused to be sensed.” Appx10084 (2:1-3).
The only asserted independent claim of the 941 patent, claim 12, recites:

12. A smartwatch, comprising:
a processor;

a first sensor configured to sense an activity level value of a user,
wherein the first sensor is coupled to the processor;

a photoplethysmogram (“PPG”) sensor configured to sense a heart rate
parameter of the user when the activity level value is resting, wherein
the PPG sensor is coupled to the processor;

an electrocardiogram (“ECG”) sensor configured to sense electrical
signals of a heart, wherein the ECG sensor comprises a first electrode
and a second electrode, and wherein the ECG sensor is coupled to the
processor; and

a non-transitory computer readable storage medium encoded with a
computer program including instructions executable by the processor
to cause the processor to:

determine if a discordance is present between the activity level value of
the user and the heart rate parameter of the user;

based on the presence of the discordance, indicate to the user a
possibility of an arrhythmia being present; and

receive electric signals of the user from the ECG sensor to confirm the
presence of the arrhythmia.

Appx10092.

13



Case: 23-1509 Document: 35 Page: 28 Filed: 07/14/2023

Like claim 15 of the 731 patent, claim 21 of the 941 patent recites displaying
an ECG rhythm strip: “The smartwatch of according to claim 12, the processor
further to: display an ECG rhythm strip from the electrical signals.” Appx10092.

3. Domestic Industry Products

In 2017, AliveCor commercialized products that practiced the patents at issue
by releasing the KardiaBand, which was the first FDA-cleared medical device
accessory for the Apple Watch. Appx11632-11643. The KardiaBand is a watch
band specifically designed for the Apple Watch that includes an ECG sensor
(Appx30101-30102), something the Apple Watch itself did not have until late 2018

(Appx30745; see infra, at pp. 24-25).

Record EKG

Appx16130.

14
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Unlike a standalone accessory that the user would have to carry separately,
the KardiaBand integrated with the Apple Watch, allowing the user to quickly and
easily record an ECG on demand and obtain the results using AliveCor’s proprietary
ECG classification algorithms that would determine whether a particular ECG
reading showed signs of AFib or other heart conditions. Appx30385-30386. When
the KardiaBand came out, AliveCor also released its software feature called
SmartRhythm, a PPG-based algorithm that could detect the presence of AFib and
other arrhythmias in the background. Appx30132-30135. SmartRhythm used the
Apple Watch’s PPG and motion sensors to compare the user’s heart rate to step
counts. Appx30070-30071; Appx30101-30102. SmartRhythm would alert the user
if 1t identified a “discordance” between the user’s heart rate parameters and step
count. Appx30065-30066.

The KardiaBand, SmartRhythm, and the Apple Watch’s PPG and motion
sensors together comprised the KardiaBand System (“KBS”). This system could
monitor the user’s heart rate, detect episodes of AFib, and then allow the user to
record an ECG. Appx30064-30066. The technology within the KBS built on
decades of technology that AliveCor had developed and implemented in its prior
mobile ECG products. Appx30072. When it was released, the KBS received praise
from researchers, clinicians, and others in the industry. Appx11629-11651;

Appx11999-12004;  Appx12007-12015;  Appx13667;  Appx15925-15926;

15
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Appx16279-16281. The KBS generated over $2.3 million in revenue from 2017-
2019. Appx10521-10522; Appx16020-16021; Appx16319-16322.

AliveCor’s technological innovation (and praise for those innovations,
including from Apple) began well before the KBS was released. In 2010, Dr. Albert
filmed a video highlighting an iPhone case with an integrated ECG sensor on the
back. Appx30055-30056. After that video went viral, Apple’s health group sought
meetings with Dr. Albert and demonstrations of the groundbreaking device.
Appx30057-30059. Over the next several years, Apple requested additional
meetings with Dr. Albert and other AliveCor representatives to examine AliveCor’s

new products. Appx30082-30083. Behind the scenes, Apple continued to monitor
Third party confidential business intelligence

AliveCor’s progress in obtaining_ for its-. Appx13695-13700;

Appx13701-13703; Appx13991-15911 (Apple’s six FOIA requests concerning

Third party confidential business intelligence

AliveCor’s - submission). Apple also regularly - those -

internally. Appx11521; Appx11524; Appx11485; Appx11652-11653; Appx12007-
12015; Appx13989-13990; Appx16009; Appx16279-16281.

In 2015, AliveCor received FDA clearance for a new mobile-ECG monitor
called the KardiaMobile, which it still sells globally. Appx30063. This standalone
accessory device records the user’s ECG and transmits those signals to various smart

devices, like the iPhone or the Apple Watch. Appx30063.

16
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Appx12221.

Later that same year, in May 2015, Dr. Albert gave a public presentation at
the Heart Rhythm Society where he “introduced the concept of heart rate, heart rate
variability activity discordance, and using a commercial smart watch as a
background AFib and arrhythmia monitor.” Appx30073-30074. Soon afterwards,
Apple again asked AliveCor to demonstrate AliveCor’s products. Appx30073-
30074. This time, AliveCor displayed a prototype of the KardiaBand. Appx30073-
30074. In August 2015, Apple’s then-Vice President of Health asked that Dr. Albert
visit Apple’s campus yet again. Appx30074-30076. On that visit, Dr. Albert met
with Apple’s current Chief Operating Officer. Appx30074-30076.

The KBS was a marvel, but its success was cut short after its 2017 release. In

fall 2018, Apple changed the algorithm responsible for calculating and reporting
17
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heart rates in Workout Mode, which AliveCor relied on as an input for its
SmartRhythm feature. Appx30083-30085. This change degraded SmartRhythm’s
functionality such that it could no longer reliably detect the presence of AFib.
Appx30083-30085; Appx30198-30200. AliveCor removed SmartRhythm from the
KBS and discontinued sales of the KardiaBand in 2019 (Appx30085), but AliveCor
continues to provide customer support to those users who purchased the device
before its discontinuation (Appx30201-30202).

After it was compelled to pull the KBS from the market, AliveCor pivoted to

developing new innovative products. AliveCor first worked to develop the
Confidential product information

_, which consists of a smartwatch with PPG, motion, and ECG

sensors to perform similar functions as the KBS. Appx30085-30086. Rather than
Confidential product information

rely on Apple’s algorithms to generate heart rates, however, the _ is

intended to capture heart rate data using its own PPG sensors. Appx30085-30086;
Third party

Appx30200-30201. AliveCor also partnered with - Corporation to develop

Confidential product information

a similar product called the _ Appx30091-30092. Like

Confidential product information

e ke and the [ - IR i i< t

include PPG, motion, and ECG sensors. Appx30092.

Confidential product information

R R —

of AliveCor’s SmartRhythm and ECG classification algorithms to detect and

confirm the presence of AFib and other heart conditions. Appx30085-30086;

18
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Appx30092-30093; Appx30384-30385; Appx30390-30391; Appx30198. In

Confidential product information

particular, the _ will use the “same structure” of the

machine learning algorithms underlying the version of SmartRhythm that AliveCor
Confidential product information
made available in the KBS (Appx30388-30389), and the h will

include “critical pieces” of that same version (Appx30392). All three products, the
Confidential product information

s, [ ¢ I < thc same buiding

blocks of algorithms, ECG signal processing, Al, analog front ends for ECG, [and]
electrode design and material.” Appx30095. None of these products is currently on
the market.

B.  AliveCor’s Investments In The Domestic Industry Products

AliveCor’s team of engineers, designers, data scientists, regulatory experts,
customer service specialists, and others have labored for years in its California
headquarters to develop and commercialize its cardiac monitoring technology and
to ultimately put that technology on consumers’ wrists. Those efforts came to
fruition with the KBS—a “complete solution” to the problem of detecting
arrhythmias that Dr. Albert had identified years earlier. Appx30064-30067.

Even after Apple took steps to degrade SmartRhythm’s performance and pave
the way for Apple’s competing and infringing features, AliveCor has continued to
pour labor, capital investment, and research into its patented technology, pursuing

new form factors to get around Apple’s anticompetitive conduct. Specifically, after

19
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Apple dismantled the KBS, AliveCor’s hardware team in California set to work
Confidential product information

designing the _, including by developing the software that runs on the

device and refining its ECG classification algorithms.  Appx30205-30211.

AliveCor’s regulatory team supports the development team, including by gaining
Confidential product information

the necessary approvals for the original KBS and the new

Appx30563-30567. AliveCor also has continued to support KBS users through

updates to the Kardia App running on the device and troubleshooting by customer

service specialists. Appx30227; see Appx12678; Appx16214.

AliveCor performs these design, engineering, regulatory, and support
activities in the United States. And AliveCor’s domestic investments are increasing.
From April 2016 through April 2021, AliveCor paid millions of dollars in rent and
common area maintenance fees to lease a facility in Mountain View, California.
Appx30192; see Appx12264-12326 (2016 office lease); Appx16012-16013;
Appx16160-16192 (P&L 2016-2020); Appx16190; Appx16214. In 2021, because
of its expanding California-based workforce, AliveCor moved to a larger—over
31,000 square feet—facility that is also in California, ensuring that its domestic
facilities investments will continue increasing through 2026. Appx30192; see

Appx12327-12374 (2021 office lease). The number of employees in AliveCor’s

California headquarters more than doubled between 2016 and 2021, and AliveCor’s

20



Case: 23-1509 Document: 35 Page: 35 Filed: 07/14/2023
CONFIDENTIAL MATERIAL OMITTED
millions of dollars in labor investments increased in proportion to its workforce.
Appx16015; Appx16190.
Before the Commission, AliveCor’s fact and expert witnesses provided

detailed testimony explaining how the domestic investments could be allocated to
Confidential product information

the domestic industry products, that is, the KBS, the _, and the

Confidential product information

_. That testimony included discussion of the calculations

that AliveCor’s economic expert performed to determine AliveCor’s investment in
facilities, equipment, and labor related to products that practice the patents at issue
here, including the *499 patent. See Appx30645-30660; see also Appx16012-16014;
Appx16016-16019; Appx16030; Appx16032; Appx16034; Appx16160-16192;
Appx16205; Appx16214-16215; Appx16291-16314; Appx16340.

C. Apple’s Accused Products And Features

As AliveCor continued to press its technology forward, Apple developed and
refined its Apple Watch. Sixteen models of the Apple Watch (the “Accused
Products”) are relevant here. See Appx9. Each of these models falls within the
Series 4-7 Apple Watch. See Appx9; see also Appx1975-1978 (Series 4);
Appx2092-2095 (Series 5); Appx2291-2294 (Series 6); and Appx2473-2477 (Series
7). The parties agreed that the Apple Watch Series 6 is representative of the Accused
Products from a hardware standpoint. See Appx9. The parties also agreed that

version 7.6.2 of watchOS (the Apple Watch’s operating system) is representative of

21
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the versions of watchOS that were at issue in the Commission proceedings. See
Appx9.!

Since Apple released the first version of the Apple Watch, the device has
contained motion and PPG sensors. Appx13442-13443 (accused watches and other
versions have accelerometer and gyroscope); Appx13477 (watches all have PPQG).
The motion sensor is an accelerometer, which measures motion by capturing
acceleration data in three axes: X, Y, and Z. Appx13441; see Appx10771-10772.
The PPG sensor in the underside of the Apple Watch, like all PPG sensors, measures
changes in blood volume to approximate the heart’s activity and derive heart rate.
Appx13472-13474; Appx13477-13478.

In September 2018, Apple released the Series 4 Apple Watch, which, as with
prior versions of the Apple Watch, included PPG and motion sensors. Appx30745;
Appx30303; Appx30371. For the first time, however, this version additionally
incorporated an ECG sensor with two electrodes on the underside of the watch and
another within the watch’s digital crown. Appx30381. A user seeking to record an
ECG with the native Apple Watch ECG sensor must hold their finger on an electrode

contained in the crown. Appx30381. The ECG sensor on the Apple Watch can

I Since the evidentiary hearing, Apple has released new versions of the Apple

Watch. These versions contain hardware and software that would place them within
the scope of representative products.
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measure electrical activity across the user’s heart and generate a common PQRST
waveform. Appx11087-11088.

In addition to its infringing hardware, the Apple Watch includes software
features that are part of watchOS, the watch’s operating system. AliveCor accused
three features embedded within the software of infringement.

The first feature is the high Heart Rate Notification (“HHRN”) feature that
Apple released in September 2017. Appx30744. The HHRN uses the Apple
Watch’s PPG and motion sensors to notify users when their heart rate rises above a
preset threshold (the default is 120 beats per minute) while they were inactive (i.e.,
in a resting state) for ten minutes. Appx30307-30308; Appx30310-30311; see
Appx15927.

The second feature is the IRN feature that Apple released in December 2018.
Appx30745-30746. This feature detects and alerts users when their heart displays
signs of AFib. Appx30756. Like the HHRN, the IRN uses the Apple Watch’s PPG
sensor and accelerometer. Appx30312-30314. The IRN determines whether the
user is sufficiently still before collecting and attempting to classify a “tachogram,”
a sixty-second recording of the heart’s beat-to-beat intervals. Appx30313-30315.
The IRN analyzes a series of these tachograms to detect irregularities in heart

rhythm, and, if enough irregular tachograms are detected, the IRN will alert the user
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that it has detected irregularities suggestive of AFib. Appx30314-30321; see

Appx13794-13802. The IRN alert (as displayed to the user) is shown below:

12:59

: HEART RATE

Atrial Fibrillation
Your heart has
shown signs of an
irregular rhythm
suggestive of atrial
fibrillation.

If you have not
been diagnosed
with AFib by a
physician, you
should talk to your

doctor.

You can see more
details in the Health
app on your iPhone.

Dismiss

Appx11897.
The third feature is the ECG App that Apple released alongside the IRN in

December 2018. Appx30745-30746. After receiving an HHRN or IRN alert (or at
24
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any time the user chooses), the user may initiate an on-demand ECG recording by
wearing the Apple Watch, opening the ECG App, and touching the digital crown
with the hand opposite/contralateral to the watch for thirty seconds. Appx11750.
The representative ECG 2.0 App will then attempt to classify the user’s ECG
recording as, among other things, normal sinus rhythm (“NSR”), AFib, AFib with a
high heart rate, or NSR with high heart rate. Appx30322-30323. One way that the

Confidential product information

ECG App makes these classifications is by calculating the likelihood of a -
Confidential product information

being from the recorded ECG waveform. Appx30324; Appx30343-30344;
Appx13878-13880; see Appx11202-11204; Appx11089; Appx13464. The ECG
App also uses other classification methods, similar to those used by the IRN feature,
like looking at beat-to-beat data. Appx11204-11208; Appx13880-13881. Once the
ECG App classifies the ECG waveform, it notifies the user of the result.

Appx30322-30323; see Appx16070; Appx11068-11069.

D. The Commission Proceedings

In April 2021, AliveCor filed a complaint with the Commission, alleging that
Apple imports or sells Apple Watches incorporating the above features that infringe
the ’499, *731, and ’941 patents. Appx363-395. Based on this infringement,
AliveCor requested a limited exclusion order against the Accused Products under

Section 337. Appx393-394.
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1. The Claim Construction Order

Early in the proceedings, the Administrative Law Judge (“ALJ”) issued a
claim construction order (the “Claim Construction Order”) addressing several terms
based on briefing from the private parties and the Staff from the Office of Unfair
Import Investigations (“Staff”’). As relevant here, the ALJ explained that the claims
of the 499 patent—all of which incorporate the “alert” limitation in unasserted
independent claim 11—*are directed to determining whether or not an ECG is
appropriate, and then ‘alerting’ the user to that fact.” Appx322. The ALJ then
agreed with AliveCor and the Staff that the term “alert” is entitled to its plain and
ordinary meaning and thus is “not limited to a message.” Appx323. In so ruling,
the ALJ distinguished the meaning of “alert” from other terms that it considered too
narrow, including “inform” (upon which Apple insisted), “instruct,” “indicate,” and

“notify.” Appx322-323.

2. The ALJ’s Initial Determination

After discovery and a hearing, the ALJ issued an initial determination, finding
that Apple violated Section 337 based on the *731 and *941 patents, but not the 499
patent. Appx293-294.

The ALJ’s decision addressed certain claim-construction disputes at the
outset. AliveCor argued, consistent with the patent specifications, that the term

“confirm the presence of the arrhythmia,” as recited by all asserted claims of the
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’941 and 731 patents, refers to using the ECG sensor to confirm the condition of
arrhythmia, rather than a particular episode of arrhythmia that the PPG sensor may
have detected previously. See Appx128-129. In response, Apple argued that the
ECG confirmation must be of the particular arrhythmic episode that the PPG sensor
had detected, and that to be confirmatory, the ECG recording must overlap in time
(i.e., be simultaneous) with the PPG recording. See Appx129-130. The ALJ agreed
with AliveCor and found that the term “confirm the presence of the arrhythmia” did
“not mean ECG data must be recorded at the same time as PPG data.” Appx130-
136.

The ALJ next addressed infringement and validity. As to the 941 patent, the
ALJ ruled that AliveCor proved infringement of all asserted claims (claims 12, 13,
19, and 20-23) and that Apple failed to show that any of those claims were invalid
under either 35 U.S.C. § 101 or § 103. Appx136-151; Appx166-203. As to § 103,
the ALJ concluded that the evidence of secondary considerations of non-
obviousness, such as industry praise and copying, was sufficient to overcome
Apple’s prima facie showing of obviousness. Appx199-203. As to the 731 patent,
the ALJ determined that AliveCor proved infringement of all the asserted claims but
that Apple had shown that claims 1, 8, 12, and 16 are invalid as obvious. Appx211-
214; Appx219-233. The ALJ did not consider secondary considerations of non-

obviousness for these claims. Appx232-233. Finally, as to the *499 patent, the ALJ
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found that AliveCor did not prove infringement of claims 16 and 17 of the 499
patent—specifically finding that, although the Accused Products met the limitations
of asserted dependent claims 16 and 17, there was no infringement of the “alert”
limitation in unasserted independent claim 11, from which claims 16 and 17 depend.
Appx239-245. The ALJ also concluded that Apple met its burden of proving that
claim 17 (but not claim 16) of the 499 patent was invalid under § 101. Appx247-
252.

In finding that AliveCor did not show that Apple infringed the *499 patent
claims, the ALJ failed to apply—and in fact contravened—the construction of the
term “alert said first user to record an ECG” from unasserted independent claim 11
that the ALJ had adopted in the Claim Construction Order. Appx239-244; see
Appx321-323. Contrary to the earlier construction, the ALJ now required that the
“alert” comprise a literal message telling the user to record an ECG. Appx243-244.
Based on that new construction, the ALJ found that the “alert” limitation was not
shown in the Accused Products. Appx244. The ALJ disregarded all the evidence
that AliveCor identified and instead considered only the “talk to your doctor” text in
the IRN’s alert message, stating that this message is literally only an alert for a user
to see their doctor and does not suggest any further testing such as an ECG. See
Appx243-244. The ALJ also rejected AliveCor’s doctrine-of-equivalents arguments

because, in its view, the “result” of the IRN alert message (users talking to their

28



Case: 23-1509 Document: 35 Page: 43 Filed: 07/14/2023

doctors, assuming they follow the literal instruction) is “very different” than
specifically directing a user to record an ECG. Appx244.

As to the validity of claims 16 and 17 of the *499 patent, the ALJ found under
step one of the § 101 analysis that those claims are directed to the abstract ideas of
“taking in heart rate data (of any kind), taking in activity level data (of any kind),
calculating heart rate variability, comparing that variability with the activity (by any
means), and then alerting the user to ‘record an electrocardiogram using said mobile
computing device.”” Appx249-250. The ALJ reasoned that “[t]he bulk of”
unasserted independent claim 11 “is directed to the data analysis algorithms taking
place within the ‘processor’ and according to the ‘instructions’ saved in memory
(i.e., ineligible subject matter).” Appx249. The ALJ also concluded that the “bit of
apparatus recited (i.e., potentially eligible subject matter) is devoid of specificity,
such that it can only be considered generic computer hardware—*‘a heart rate
sensor,” ‘mobile computing device,” ‘a processor,” ‘a motion sensor,” and ‘non-
transitory computer readable medium.”” Appx249. The ALJ found that dependent
claims 16 and 17 “fare similarly” at step one because claim 16’s recitation of a
smartwatch did not “materially transform the claim as there is no other limitation
that benefits or is affected by the computing device being in this form factor,” and
because claim 17’s recitation of a machine learning algorithm “is literally just

another algorithm” that “only deepens the connection between the claim and
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ineligible subject matter.” Appx250. At step two, the ALJ found that while claims
11 and 17 lacked inventive concepts sufficient to transform the nature of the claim
into patent-eligible subject matter (Appx250-251), claim 16’s recitation of a
“smartwatch” was sufficiently unconventional to qualify as inventive at step two
(Appx251-252).

The ALJ also found that AliveCor had proven the existence of a domestic
industry that practices the asserted patents. Appx151; Appx214; Appx245. In
particular, the ALJ found that AliveCor met the technical component of the domestic
industry requirement with respect to all relevant claims. That is, the ALJ found that
AliveCor showed that the KBS practices: (a) claims 12, 16, 20, 21, 22, and 23 of
the *941 patent (Appx151); (b) claims 1, 3, 12, 15, and 16 of the 731 patent
(Appx214); and (c) claims 16 and 17 of the *499 patent (Appx245). For each of

these claims, the ALJ further found that AliveCor showed that practice of these
Confidential product information

claims by the _ and_ was in the process of

being established. Appx151; Appx218-219; Appx245-246.

The ALJ also found the economic component of the domestic-industry
requirement satisfied based on AliveCor’s research and development on all patents
asserted in the investigation, including the 499 patent. Appx259; Appx286-289;
see 19 U.S.C. § 1337(a)(3)(C). Although the ALJ considered only a subset of

AliveCor’s many domestic industry investments, the ALJ concluded that even when
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CONFIDENTIAL MATERIAL OMITTED
limiting the analysis to that subset, AliveCor demonstrated that it has made
substantial domestic investments in its patented technology. Appx286-289.
Based on these findings, the ALJ recommended a limited exclusion order and
a cease and desist order. Appx295-300.

3. The Commission’s Final Determination

Both parties petitioned the Commission to review the ALJ’s initial
determination. The Commission decided to review the ALJ’s findings on the
validity of the asserted claims under § 101 and § 103, as well as the economic
component of the domestic-industry requirement. See Appx95. In its final
determination, the Commission agreed with the ALJ’s conclusion that Apple had
violated Section 337 with respect to the 941 and 731 patents, but not the *499
patent. Appx92. The Commission did not address infringement or the technical
component of the domestic-industry requirement and accordingly adopted the ALJ’s
findings on those issues. Appx3.

On the domestic-industry requirement, the Commission agreed with the ALJ’s

finding that AliveCor satisfied the nexus requirement for both past investments and
Confidential product information

continuing investments in the KBS, the _, and the _

Confidential product information

Appx16-19. The Commission also agreed with the ALJ’s finding that

AliveCor’s investments to exploit the asserted patents were “substantial.” Appx19-

21.
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The Commission next reversed the ALJ’s finding that claim 12 of the 941
patent and the asserted claims of the *731 patent are directed to a patent-ineligible
abstract idea at step one of the § 101 analysis. Appx31; see Appx31 n.25 (noting
that its analysis for the *941 patent “applies equally to the asserted claims of the *731
patent”). In so ruling, the Commission reasoned that “the patented invention solves
a concrete problem by implementing a particular configuration of sensors and steps
on a smartwatch.” Appx32.

On review of claims 16 and 17 of the 499 patent, the Commission first
affirmed the ALJ’s step one conclusion because the “bulk of the claim[s]” is directed
to “data analysis algorithms” and the claims recite “generic computer hardware.”
Appx35-39. The Commission further affirmed the ALJ’s determination that claim
17 lacks an inventive concept sufficient to transform the claim into patent-eligible
subject matter because it “in essence ‘covers the addition of generic sensors to an

999

existing ECG machine, and for no particular purpose.’” Appx38 (quoting Appx250).
The Commission, however, reversed the ALJ’s determination that claim 16 contains
an inventive concept at step two because the claim “simply incorporates generic
sensors used in their well-known and conventional manner in a ‘smartwatch.””
Appx39-40.

As to obviousness, the Commission first affirmed the ALJ’s findings that

Apple failed to prove that claims 12, 13, 19, and 20-23 of the *941 patent are invalid
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as obvious. Appx42. The Commission explained that the evidence of industry
praise and copying was sufficient to overcome Apple’s prima facie showing of
obviousness. Appx42-43. The Commission then reversed the ALJ’s findings that
Apple proved that claims 1, 8, 12, and 16 of the *731 patent are invalid as obvious,
ruling that the ALJ erred in failing to consider secondary-considerations evidence
that, according to the Commission, was sufficient to overcome Apple’s prima facie
showing of obviousness for these claims too. Appx47.

Finally, the Commission decided to issue a limited exclusion order covering
the Accused Products that infringe “one or more of claims 12, 13, and 19-23 of the
’941 patent; and claims 1, 3, 5, 8-10, 12, 15, and 16 of the *731 patent.” Appx49-
50. The Commission found that “the public interest factors do not counsel against
issuance of remedial orders, but warrant an exception for servicing, repairing, or
replacing covered articles that were imported prior to the effective date of [the] Order

ba

pursuant to existing service and warranty contracts.” Appx50. The Commission
further determined to issue a cease and desist order. Appx51-52. But upon Apple’s
emergency motion, the Commission suspended enforcement of its remedial orders
pending final resolution of the Patent Trial and Appeal Board’s decisions
invalidating the asserted claims of all three patents. Appx85-88. AliveCor’s appeals

of those decisions were consolidated and made companion cases to the parties’

appeals of the Commission’s final determination. See Dkt. 25.

33



Case: 23-1509 Document: 35 Page: 48 Filed: 07/14/2023

SUMMARY OF THE ARGUMENT

The Commission’s determination that Apple did not violate Section 337 based
on claims 16 and 17 of the ’499 patent rests on a series of legal and factual errors.
Contrary to the Commission’s rulings, not only are the claims patent eligible, but
there is no substantial evidence of non-infringement.

I. The Commission legally erred in ruling claims 16 and 17 invalid under
§ 101. First, at step one of the § 101 analysis, the Commission erroneously
concluded that unasserted independent claim 11 is directed to the abstract idea of
“taking in heart rate data (of any kind), taking in activity level data (of any kind),
calculating heart rate variability, comparing that variability with the activity (by any
means), and then alerting the user to ‘record an electrocardiogram using said mobile
computing device,”” and that claims 16 and 17 “fare similarly.” The Commission
improperly disregarded this Court’s admonition to consider claims “in their entirety”
to determine whether the claims’ “character as a whole is directed to excluded
subject matter,” McRO, Inc. v. Bandai Namco Hames Am. Inc., 837 F.3d 1299, 1312
(Fed. Cir. 2016), and instead conducted a piecemeal analysis of the separate claim
elements. The Commission also failed to consider the specification’s teachings,
which indicate that the claims are directed to specific implementations of

improvements in cardiac monitoring technology. In addition, the Commission
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wrongly failed to consider that claim 16 survives the step one analysis by reciting a
smartwatch form factor, which in turn requires a single-lead ECG.

Second, at step two, the Commission erred in failing to consider the record
evidence showing that the claims contain inventive concepts sufficient to render
them patent-eligible under § 101. The claims’ recitation of motion sensors and heart
rate sensors provides more accurate arrhythmia-detection capabilities by reducing
false positives that might be caused by motion or exercise. Moreover, including an
onboard ECG sensor permits users to record ECGs when they are most likely
experiencing an arrhythmic episode. Finally, the Commission overlooked evidence
that claim 16’s recitation of a smartwatch—and the inclusion of a single-lead ECG—
along with claim 17’s recitation of machine learning algorithms trained to detect
arrhythmias was unconventional.

II.  The Commission’s non-infringement determination should be reversed
for two reasons. First, the Commission failed to adopt the established and well-
reasoned construction of the “alert” limitation in the Claim Construction Order
(Appx305), as required under Markman, and instead applied a new, different
construction that materially deviated from the Claim Construction Order. Further,
and in conflict of this Court’s precedent, the Commission’s new and contrary

construction was tailored to fit the operation of the Accused Products—or, more
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precisely, the way the Accused Products were known not to operate—and to
therefore substantiate the non-infringement conclusion.

Second, the Commission compounded its error when it disregarded all of
AliveCor’s cited evidence of infringement on the basis that it was inconsistent with
the new claim construction. When the improperly disregarded evidence is fully
considered in view of the correctly construed claim limitation, the Commission’s
noninfringement determination lacks substantial evidence. Apple’s IRN feature
literally “alerts” the user to an opportune time to take an ECG to capture the presence
of a transient and potentially deadly arrhythmia, just as the claims require. And even
if there were no literal infringement, the IRN alert serves a substantially equivalent
purpose to alerting a user to record an ECG.

STANDARD OF REVIEW

This Court reviews the Commission’s final determination under the standards
of the Administrative Procedure Act. Ajinomoto Co. v. Int’l Trade Comm’n, 597
F.3d 1267, 1272 (Fed. Cir. 2010) (citing 19 U.S.C. § 1337(c)). This Court reviews
the Commission’s factual findings for substantial evidence and its legal
determinations de novo. Id. (citing 5 U.S.C. § 706(2)). “A finding is supported by
substantial evidence if a reasonable mind might accept a particular evidentiary
record as adequate to support a conclusion.” Guangdong Alison Hi-Tech Co. v. Int’l

Trade Comm’n, 936 F.3d 1353, 1358 (Fed. Cir. 2019) (quotation omitted).
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“Substantial evidence must be sufficient to justify, if the trial were to a jury, a refusal
to direct a verdict when the conclusion sought to be drawn from it is one of fact for
the jury.” Id. (quotation omitted).

Patent eligibility under § 101 is an issue of law that this Court reviews de
novo. Berkheimer v. HP Inc., 881 F.3d 1360, 1365 (Fed. Cir. 2018). This includes
whether the claim is “directed to patent-ineligible subject matter.” CardioNet, LLC
v. InfoBionic, Inc., 955 F.3d 1358, 1367 (Fed. Cir. 2020). This Court reviews the
factual findings underlying the Commission’s invalidity determinations for
substantial evidence “by ascertaining whether those findings ‘were established by
evidence that a reasonable person might find clear and convincing,” and whether
those findings ‘form an adequate predicate for the legal determination of
invalidity.”” Guangdong, 936 F.3d at 1359 (quotation omitted).

“The first step of the infringement analysis is claim construction, which is an
issue of law that [this Court] review[s] de novo.” Bio-Rad Labs., Inc. v. Int’l Trade
Comm’n, 998 F.3d 1320, 1327 (Fed. Cir. 2021) (internal citation omitted). “The
second step of the infringement analysis involves a comparison of the accused
product to the construed claims, which is an issue of fact that [this Court] review|s]

for substantial evidence.” Id. at 1327-28.
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ARGUMENT

I. THE COMMISSION ERRED IN DETERMINING THAT CLAIMS 16
AND 17 OF THE ’499 PATENT ARE INVALID UNDER 35 U.S.C. § 101

Patent-eligible subject matter includes “any new and useful process, machine,
manufacture, or composition of matter, or any new and useful improvement thereof.”
35 U.S.C. § 101. Subject-matter eligibility is assessed under the familiar two-step
framework from Alice Corp. Pty. v. CLS Bank Int’l, 573 U.S. 208 (2014). First, the
court or tribunal must determine whether the claims at issue are directed to “patent-
ineligible concepts,” such as abstract ideas. Id. at 217. Second, if they are, then the
court or tribunal must determine whether those claims nonetheless add a sufficient
“inventive concept” or “additional elements” that “transform the nature of the claim
into a patent-eligible application.” Id. at 217-18 (quotation omitted). This
requirement ensures that the patent does not seek simply to “monopolize the abstract
idea.” Id. at 221 (cleaned up).

Under this standard, the Commission erroneously determined that Apple met
its burden of showing that unasserted independent claim 11 and dependent claims
16 and 17 of the *499 patent are subject-matter ineligible under § 101. In so ruling,
the Commission failed to properly consider the claim language, the specification,
and the extrinsic evidence showing that the claims are directed to specific
implementations of improvements in cardiac monitoring technology and contain
inventive concepts.
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A. The Claims Are Not Directed To Abstract Ideas

The Commission erred as a matter of law in determining that the *499 patent
claims are directed to the abstract idea of “taking in heart rate data (of any kind),
taking in activity level data (of any kind), calculating heart rate variability,
comparing that variability with the activity (by any means), and then alerting the
user to ‘record an electrocardiogram using said mobile computing device.’”
Appx37-38 (quoting Appx249). The claims are drawn to specific improvements in
cardiac monitoring technology—allowing a user of a mobile computing device
having a specific combination of sensors to detect and confirm the presence of an
arrythmia, such as AFib—that, as the Commission found with respect to the 941
and 731 patents (Appx31-34), constitute patent-eligible subject matter.

At step one, this Court considers the claims “in their entirety to ascertain
whether their character as a whole is directed to excluded subject matter.” McRO,
837 F.3d at 1312 (quotation omitted). This Court also considers “the patent’s written
description, as it informs [the Court’s] understanding of the claims.” CardioNet,
955 F.3d at 1368. In doing so, this Court looks to whether the claims “focus on a
specific means or method that improves the relevant technology or are instead
directed to a result or effect that itself is the abstract idea and merely invoke generic

processes and machinery.” McRO, 837 F.3d at 1314.
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Under these standards, claims 16 and 17 of the *499 patent, like the claims of
the *731 and *941 patents, are directed to specific implementations of improvements
to cardiac monitoring technology—mnot abstract ideas. This Court’s decision in
CardioNet considered analogous claims and is controlling. In CardioNet, the
independent claim at issue recited:

A device, comprising:

a beat detector to identify a beat-to-beat timing of cardiac activity;

a ventricular beat detector to identify ventricular beats in the cardiac
activity;

variability determination logic to determine a variability in the beat-to-
beat timing of a collection of beats;

relevance determination logic to identify a relevance of the variability
in the beat-to-beat timing to at least one of atrial fibrillation and atrial
flutter; and
an event generator to generate an event when the variability in the beat-
to-beat timing is identified as relevant to the at least one of atrial
fibrillation and atrial flutter in light of the variability in the beat-to-beat
timing caused by ventricular beats identified by the ventricular beat
detector.
955 F.3d at 1365. After the district court ruled that the claims were directed to the
abstract idea that atrial fibrillation and atrial flutter “can be distinguished by focusing
on the variability of the irregular heartbeat,” id. at 1366, this Court reversed and held

that the claims were instead directed to an improved cardiac monitoring device, see

id. at 1368.
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In so holding, this Court first looked to the claim language, which indicated
that the claim was “directed to a device that detects beat-to-beat timing of cardiac
activity, detects premature ventricular beats, and determines the relevance of the
beat-to-beat timing to atrial fibrillation or atrial flutter, taking into account the
variability in the beat-to-beat timing caused by premature ventricular beats identified
by the device’s ventricular beat detector.” Id. This Court also considered the written
description, which “confirm[ed] [its] conclusion.” Id. According to the
specification, “the [claimed] device more accurately detects the occurrence of atrial
fibrillation and atrial flutter—as distinct from [ventricular tachycardia] and other
arrhythmias—and allows for more reliable and immediate treatment of these two
medical conditions.” Id. at 1368-69. The specification also stated that “the device
is able to identify sustained episodes of atrial fibrillation and atrial flutter that have
‘increased clinical significance.”” Id. at 1369.

The *499 patent claims here are similar, and the Court should hold that they
too are patent-eligible at step one. Indeed, the Commission analogized to CardioNet
in concluding that the asserted claims of the 941 and *731 patents are directed to
technological improvements in cardiac monitoring technology, rather than abstract
ideas. Appx33-34. Yet in ruling that the 499 patent claims are directed to abstract
ideas, the Commission did not even cite this binding authority. Appx37; Appx247-

252.
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Here, as in CardioNet, the claim language recites a specific combination of
sensors to determine when certain heart rate variability parameters might indicate
that a cardiac event is significant. Appx10039-10040; see supra, at pp. 9-10. Indeed,
the claims here are even more clearly directed to technological improvements than
those at issue in CardioNet because the claims there merely recited broadly-defined
hardware like “a beat detector” and ‘““a ventricular beat detector,” see 955 F.3d at
1365, whereas the claims here recite more specific ECG and motion sensors,
Appx10039-10040. These features indicate that the claims are directed to specific
improvements in cardiac monitoring technology, not simply an abstract idea. See
CardioNet, 955 F.3d at 1368.

Moreover, like the specification in CardioNet, the *499 patent specification
further confirms that the claims are directed to improved cardiac monitoring devices
and that the particular choice of sensors (heart rate, motion, and ECG) is the focus
of the claims. First, the specification explains that “continuous monitoring may
allow a subject to be alerted immediately upon an indication of the potential problem
(e.g. an increase in HRV suggestive of a cardiac dysfunction),” which “may allow
the coupling of continuous HR monitoring with ECG recording and analysis for
disease diagnosis and disease management.” Appx10037 (23:2-11). Thus, the
claimed heart rate monitor informs the user when they are most likely experiencing

an arrhythmia and therefore when it is most beneficial to record an ECG.
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Appx31229-31231; Appx31236-31237; Appx31240-31241. Second, the
specification also explains that “[b]y comparing measured heart rate changes with
measured activity changes, the presently disclosed software of ‘app’ minimizes false
alarms.” Appx10038 (25:22-25). As AliveCor’s expert Dr. Efimov explained, heart
rate signals can be disrupted by motion, which can cause irregular heart rate readings
that appear similar to readings associated with an arrhythmia like AFib.
Appx31240-31241. Dr. Efimov further testified that motion sensors can also
indicate when elevated heart rates—possible symptoms of arrhythmias like
tachycardia and AFib—are actually caused by normal activities like exercise.
Appx31240-31241. And, third, regarding claim 17, the specification explains how
machine learning algorithms provide further technological improvements over
legacy cardiac monitoring devices. Appx10030 (9:48-51).

Here, in analyzing unasserted independent claim 11, from which claims 16
and 17 depend, the Commission erred in focusing on individual claim elements
rather than the claim as a whole. See McRO, 837 F.3d at 1312. It concluded that the
“bulk of the claim” is directed to data analysis algorithms and that the “bit of
apparatus recited” was “devoid of specificity, such that it can only be considered

29

generic computer hardware.” Appx36; Appx249. That reasoning is inconsistent
with the analysis that the Commission undertook in determining that the independent

claims of the 941 and ’731 patents are not directed to abstract ideas. Appx31-34.
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In deeming that latter set of claims patent-eligible at step one, the Commission
correctly explained that “[t]here is no requirement for the entire focus of the claim
to be directed to non-abstract concepts,” and that “[t]he step-one inquiry is always
whether the character of the claims, considered in light of the specification, is
directed to excluded subject matter.” Appx31 (citing Enfish, LLC v. Microsoft
Corp., 822 F.3d 1327, 1335 (Fed. Cir. 2016)). That principle should apply equally
here, and the Commission failed to provide any convincing reason for treating the
claims of the *499 patent differently.

The Commission’s determination that unasserted independent claim 11
merely recites “generic computer hardware” components (Appx36) is incorrect in
any event. The Commission identified no evidence that motion sensors, heart rate
sensors, or ECG sensors are components of generic computers, much less a mobile
computing device. Nor did it identify any evidence showing that the combination
of a motion sensor, a heart rate sensor, and an ECG sensor, along with algorithms
running on the claimed mobile computing devices, are generic. And, as noted, this
Court has previously held that claims reciting even more generic hardware
components, such as “a beat detector” and “a ventricular beat detector,” are patent-
eligible at step one. CardioNet, 955 F.3d at 1365, 1368.

With respect to claim 16 in particular, the Commission further erred in

determining that the claim’s recitation of “wherein said mobile computing device
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comprises a smartwatch” (Appx10039) “does not materially transform the claim as
there 1s no other limitation that benefits or is affected by the computing device being
in this form factor” (Appx250; see Appx38). The undisputed evidence shows that
the only kind of ECG sensor that can be incorporated into such a device is a single-
lead ECG that permits only intermittent recording. Dr. Efimov testified, without
contradiction, that:

[E]ssentially, what is important in this particular discovery in this

invention that, on the one hand, you need to take an ECG, but you don’t

know when to take the ECG, because the ECG on the wrist cannot be

taken continuously. You have to take your finger, you have to bring it

in contact. You can only do it for a few seconds or tens of second or
minutes but not more than that.

Appx31236; see Appx31094-31095 (similar testimony by Dr. Stultz). This
testimony from both parties’ experts shows that a person of ordinary skill in the art
would have understood that incorporating an ECG sensor into a wrist-worn
smartwatch would require using a specific type of ECG sensor: a single-lead ECG,
which can record an ECG only when the user actively places a finger from their
contralateral hand on one of the electrodes on the smartwatch. Appx31236-31237.
In combination with the other elements of the claim, the single-lead ECG sensor
incorporated into a smartwatch improves cardiac monitoring technology because it
allows users to detect arrhythmias when an episode is occurring. Appx31236-31237.

Finally, the Commission also erred in its step one analysis of claim 17. It

reasoned that requiring the processor to further “determine a presence of said
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arrhythmia using a machine learning algorithm” was “literally just another
algorithm™ that “only deepens the connection between the claim and ineligible
subject matter.” Appx37-38; see Appx250. But the Commission disregarded
testimony from Dr. Efimov, who explained that by employing machine learning
algorithms, the claimed devices can more accurately detect arrhythmias in real time,
without any need for a medical professional. Appx31243-31244. The Commission
also disregarded the specification, which explains how these algorithms can be
trained and used to detect arrhythmias. See, e.g., Appx10027 (3:50-4:7); Appx10028
(5:6-10); Appx10029-10030 (8:65-9:19).

Because the Commission erred in concluding that the claims are directed to
abstract ideas, this Court should reverse the Commission’s invalidity determination
at step one.

B. The Claims Contain Inventive Concepts

If the Court proceeds to step two, it should hold that the Commission erred in
determining that claims 16 and 17 do not contain inventive concepts sufficient to
transform them into patent-eligible subject matter—whether on their own or through
their dependency from unasserted independent claim 11. An “inventive concept” is
“an element or combination of elements that is sufficient to ensure that the patent in

practice amounts to significantly more than a patent upon the ineligible concept

itself.” Symopsys, Inc. v. Mentor Graphics Corp., 839 F.3d 1138, 1151 (Fed. Cir.
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2016) (cleaned up). The Court “consider[s] the elements of each claim both
individually and as ‘an ordered combination’ to determine whether the additional
elements ‘transform the nature of the claim’ into a patent-eligible application.”
Alice, 573 U.S. at 217 (quoting Mayo Collaborative Services v. Prometheus Labs.,
Inc., 566 U.S. 66, 78-79 (2012)). The inventive concept inquiry does not simply
consider whether “each claim element, by itself, was known in the art.” BASCOM
Glob. Internet Servs., Inc. v. AT&T Mobility LLC, 827 F.3d 1341, 1350 (Fed. Cir.
2016). In fact, “an inventive concept can be found in the non-conventional and non-
generic arrangement of known, conventional pieces.” Id.

Unasserted Independent Claim 11. Claims 16 and 17, through their
dependency from unasserted independent claim 11, recite multiple concepts that are
each sufficiently inventive as to confer patent-eligibility at step two.

First, the ECG sensor’s presence in the claim language is important to the
technological innovation that the claimed devices present. As Dr. Efimov and Dr.
Stultz both testified, individuals with paroxysmal or asymptomatic AFib often lack
the motivation to see a physician when they are unaware that they have AFib.
Appx31096-31097; Appx31228-31229. For a doctor to render a diagnosis, the
doctor still “needs an electrocardiogram to look at.” Appx31229-31230. Thus, the
claimed devices are inventive because they can alert the user to record an ECG when

doing so is most likely to capture the cardiac information most helpful for a doctor

47



Case: 23-1509 Document: 35 Page: 62 Filed: 07/14/2023

to render a diagnosis or order further testing. Appx31229-31232; Appx31235-
31236.

Second, the claimed devices are further inventive because the unconventional
arrangement of sensors and algorithmic steps allows users to detect paroxysmal
arrhythmias in ambulatory settings without a physician present. Appx31227. The
claims thus recite devices that perform functions that doctors had been incapable of
performing. Appx31252-31254.

Third, by reciting a comparison of HRV to activity level, the claimed devices
can reduce false positives that might be caused by motion or normal exercise. This,
in turn, allows the claimed devices to more accurately alert users to record an ECG.
Appx31240-31241.

Claim 16. Though claim 16 recites inventive concepts through its dependency
from unasserted independent claim 11, claim 16 itself recites additional inventive
concepts.

First, claim 16’s recitation of a smartwatch form factor fundamentally
transforms the nature of the claim and renders it patent-eligible under § 101. There
is no evidence in the record suggesting that smartwatches—Ilet alone smartwatches
with the claimed sensors and algorithmic functionality—were well-known or
conventional devices by the *499 patent’s priority date of December 12, 2013. The

only reference in the ’499 patent’s specification to a “smartwatch” is to the
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“Samsung Galaxy Gear Smart Watch.” Appx10026 (2:21-26). Even the Apple
Watch, which is now the world’s most popular smartwatch, was not commercially
released until April 2015—sixteen months after the *499 patent’s priority date.
Appx30744. And, as noted (supra, Part [.A), even though the first-released Apple
Watch included a PPG sensor, Apple did not include ECG functionality in the Apple
Watch until December 2018—five years after the 499 patent’s priority date.
Appx30745-30746. The smartwatch limitation in claim 16 thus transforms that
claim in such a substantial way as to render inapplicable the general principle that
“[a]n abstract idea does not become nonabstract by limiting the invention to a
particular field of use or technological environment.” Intellectual Ventures I LLC v.
Capital One Bank (USA), 792 F.3d 1363, 1366 (Fed. Cir. 2015) (cited in Appx39);
see id. at 11370-71 (stating principle but not applying it in holding that claims were
“not ... limited” to the dynamic presentation of data that was basis of asserted
inventive concept); Affinity Labs of Tex., LLC v. DIRECTV, LLC, 838 F.3d 1253,
1259 (Fed. Cir. 2016) (cited in Appx39) (holding, at step one, that claims reciting
wireless delivery of regional broadcast content were not rendered less abstract
merely by confining the abstract idea underlying the claims to a particular
technological environment of cellular phones).

Second, even if the claimed device of claim 16 relies on individual hardware

components that, as a general matter, were known in the art, the specific combination
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of sensors and algorithmic functionality on a smartwatch was inventive and
unconventional. BASCOM, 827 F.3d at 1350. As discussed with respect to step one
(see supra, at pp. 44-45), a person of ordinary skill in the art would have understood
that implementing the claimed advance in a smartwatch requires using a single-lead
ECG sensor, which only records a single view of the heart. Appx30048-30049;
Appx30294-30295. Though it was known in the art at the time, using a single-lead
ECF sensor, rather than the ‘“gold-standard” 12-lead ECG, was unconventional
because it was viewed as too inaccurate to reliably identify instances of AFib and
difficult to integrate into existing products. See, e.g., Appx30790; Appx12026.
Even as recently as 2020, doctors believed that “[a]t this point, consumer wearables
and watches don’t have the accuracy to replace the [12-lead] ECG.” Appx13935.
And a single-lead ECG sensor in a smartwatch is also incapable of continuous
monitoring, a significant downside. Instead, the user must “complete the circuit” by
touching an electrode on the smartwatch with his or her contralateral hand, as
AliveCor’s expert Dr. Jafari explained:

[B]ut the problem is, even with the on-demand ECG on the watch, I

can’t have that all the time. I can’t be touching my watch at all times

.... Somebody has to tell me when to do it .... So the question is, how

do I find out when I need to take the ECG. And that’s the principal

question that AliveCor has tried to address.

Appx30291-30292.
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The Commission nonetheless concluded that claim 16 lacks any inventive
concept because “it would stifle innovation to find that at the relevant time a claim
that describes generic sensors used in a conventional way is patentable when
implemented in a smartwatch.” Appx39. The Commission, however, cited no
evidence for this conclusion. Instead, it merely recited the Supreme Court’s
admonition that “the underlying functional concern here is a relative one: how much
future innovation is foreclosed relative to the contribution of the inventor.” Appx39
(quoting Mayo, 566 U.S. at 88 (emphasis in original)). But Apple presented no
evidence that speaks to this preemption concern. Its expert, Dr. Stultz, offered no
testimony as to whether the claims preempt conventional methods of arrhythmia
detection, let alone evidence indicating how much future innovation might be
foreclosed relative to AliveCor’s contribution.

Claim 17. Claim 17 recites inventive concepts through its dependency from
unasserted independent claim 11, and also because the Commission’s determination
(Appx38) that implementing machine learning algorithms to detect arrhythmias was
conventional lacks substantial evidence. Even well after the December 12, 2013
priority date of the 499 patent, doctors remained skeptical of using machine learning
algorithms to detect medical conditions, such as arrhythmias. For instance, Apple’s
own infringement expert, Dr. Picard, testified that “[d]octors, to believe what you’re

doing ... want to have a bit more transparency and insight into where [machine
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learning algorithms] could succeed or fail.” Appx30923. She further testified that
neural networks, which are a subset of machine learning algorithms, “are becoming
increasingly out of favor with doctors because they are not transparent.”
Appx30923. The Commission also disregarded evidence from Apple’s invalidity
expert, Dr. Stultz, who wrote in a 2019 paper that because machine learning
algorithms “provide little insight as to how the model arrives at a given result,” they
are “particularly difficult for a clinician to trust.” Appx15972. Dr. Stultz went on
to write that “[u]nlike problems outside of medicine, poor performance for clinical
models can have deleterious consequences for patients.” Appx15972. This
substantial industry skepticism thus shows that Claim 17’s recitation of a machine
learning algorithm trained to detect arrhythmias is another inventive concept that

renders it patent-eligible.
II. THE COMMISSION ERRED IN DETERMINING THAT THE

ACCUSED PRODUCTS DO NOT INFRINGE CLAIMS 16 AND 17 OF
THE 499 PATENT

Every patent infringement analysis proceeds through two steps: First, the
court or tribunal “determin[es] the meaning and scope of the patent claims asserted
to be infringed” as a matter of law, and then, second, the finder of fact “compar|[es]
the properly construed claims to the device accused of infringing.” Markman v.
Westview Instruments, Inc., 52 F.3d 967, 976 (Fed. Cir. 1995). Failing to apply

Markman’s two-step infringement inquiry constitutes legal error. See, e.g., Graco,
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Inc. v. Binks Mfg. Co., 60 F.3d 785, 791 (Fed. Cir. 1995) (reversing district court’s
infringement finding after bench trial for failing to perform both Markman steps).
Here, the Commission legally erred in departing from the initial, correct
construction of the “alert” limitation in unasserted independent claim 11 and then
disregarding all of AliveCor’s evidence showing that the Accused Products meet

that limitation, as properly construed.

A. The Commission’s Late-Breaking Construction Of The “Alert”
Limitation Was Erroneous

The Commission erred as a matter of law in adopting and applying a
construction of the “alert” limitation that substantially deviated from the
construction in the initial Claim Construction Order. That order had construed
“alert” as not limited to a message and further required that the claimed alert be
provided in a manner “alerting the user to [the] fact” that “an ECG is appropriate”
in response to the arrhythmia detected by PPG. Appx322-323. As that order
recognized, the claimed “alert” issued to the user serves as a trigger for determining,
based on background PPG monitoring, an opportune moment for the user to take an
ECG that was most likely to confirm the presence of AFib, including the transient
and episodic occurrences of paroxysmal AFib. See Appx322-323; Appx30288;
Appx30292-30293; Appx30378-30379.

This construction of “alert” was consistent with the disclosed invention in the

’499 patent, which served the same purpose: as a trigger. Appx10039 (5:10-14)
53



Case: 23-1509 Document: 35 Page: 68 Filed: 07/14/2023

(“[T]riggers or alerts may be provided to the user in response to the measured
physiological signals and/or parameters” to “notify the user to take corrective
steps.”); Appx10039 (24:65-25:4) (“Processor executable code is stored on the one
or more memories and when executed by the one or more processors causes the one
or more processors to determine if heart rate and activity measurements represent an
advisory condition for recording an ECG, and generate and send notification signals
through the output device 1408 when an advisory condition for recording an ECG
is determined.”) (emphasis added).

Instead of following the Claim Construction Order’s construction that “alert”
does not require a message, the Commission applied a contrary construction
requiring that the “alert” by the processor of the mobile computing device comprise
a literal message containing words that instruct the user to record an ECG. Appx243-
244. The Commission also disregarded that order’s conclusion that the 499 claims
are directed to determining whether an ECG is appropriate and then “alerting” a user
to that fact. Appx243-244.

Although the Commission can consider many kinds of evidence when
adopting and revising a claim construction, such as the claim language’s ordinary
meaning, dictionaries, the surrounding claims, the specification, the prosecution
history, and even treatises and testimony on the relevant art and background

technology, see Phillips v. AWH Corp., 415 F.3d 1303, 1314-19 (Fed. Cir. 2005) (en
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banc), the Commission may not adopt a new and much narrower claim construction
“with reference to the accused device.” Wilson Sporting Goods Co. v. Hillerich &
Bradsby Co., 442 F.3d 1322, 1330 (Fed. Cir. 2006) (quotation omitted). Yet that is
exactly what the Commission did here. See Appx243-244.

The Commission made the final construction of “alert” only with relation to
functionality not present on the accused Apple Watches themselves—i.e., the lack
of a message specifically stating that the user should “take an ECG” (Appx322-
323)—leading to an unavoidable non-infringement determination. Thus, the
Commission effectively rewrote the earlier claim construction and narrowed the
claim scope for the “alert” limitation to require a message with text that includes a
specific instruction that was absent from the Accused Products. This Court’s
precedent “forbids a court from tailoring a claim construction to fit the dimensions
of the accused product or process and to reach a preconceived judgment of
infringement or noninfringement.” Wilson Sporting Goods, 442 F.3d at 1331.

Not only was the departure from the Claim Construction Order substantively
erroneous, it was also unexpected. In contrast to its treatment of other claim
construction issues (see Appx31310-31311), the ALJ never invited the parties to
address any issues regarding reconstruction of the “alert” limitation in their post-
hearing written submissions. And, indeed, the parties did not brief construction of

the “alert” limitation to the ALJ following the Claim Construction Order, which
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itself followed extensive briefing. “It is difficult to imagine either party anticipating
that already-interpreted terms [are] actually moving targets.” SAS Inst., Inc. v.
ComplementSoft, LLC, 825 F.3d 1341, 1351 (Fed. Cir. 2016), rev'd on other
grounds, 138 S. Ct. 1348 (2018).

Thus, the Commission erred by failing to apply the prior and well-reasoned
construction of the “alert” limitation, and instead imposing a new, unexpected and
contrary construction informed only by the Accused Products themselves.

B. The Commission’s Noninfringement Finding Is Not Supported By
Substantial Evidence

The Commission further erred by disregarding all of AliveCor’s evidence of
infringement as “irrelevant” in view of its new construction of the “alert” limitation
that runs contrary to the Claim Construction Order. Applying the proper
construction of “alert,” as required under Markman, the Commission’s
noninfringement finding lacks substantial evidence.

As explained above, the plain language of the “alert” limitation does not
require that users be explicitly told or instructed to take an ECG, but merely that they
be triggered to take that action by way of the claimed “alert.” Apple’s IRN alert
meets this limitation because it is literally (or at the very least, equivalently) an

“alert” for users to record an ECG on their Apple Watch.
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1. The Accused Products Literally Infringe

The record shows that the IRN alert serves as a call to action directed to users,
alerting or triggering them to an opportune time to take an ECG to capture—with a
confirmatory measurement—the presence of a transient and potentially deadly
arrhythmia. This evidence includes both public-facing materials from Apple or third
parties and Apple’s internal confidential information concerning design and
operation of the IRN feature. See Appx1025-1030 (AliveCor’s initial post-hearing
brief, collecting and detailing evidence). Collectively, this evidence shows that
Apple deliberately designed an unexpected IRN alert to inform a user that an ECG
1s situationally appropriate at that precise moment and also encouraged users to take
an ECG directly on the Apple Watch upon receiving such an alert. It thus crystallizes
Apple’s purposeful shaping of its users’ actions taken in response to receiving an
IRN alert. In deviating from the original, proper claim construction, and focusing
solely on the “talk to your doctor” text of the IRN’s alert message, however, the
Commission did not address any of this evidence and instead dismissed it all as
“irrelevant.” See Appx243-244.

First, the Commission disregarded that Apple publicly endorses and
encourages users to take an ECG upon receiving the IRN alert message—in line with
the claim limitation. These endorsements and encouragements—much like

instruction manuals accompanying accused products—are circumstantial evidence
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of direct infringement that the Commission should have considered. See, e.g.,
Tinnus Enterprises, LLC v. Telebrands Corp., 846 F.3d 1190, 1204 (Fed. Cir. 2017)
(rejecting argument “that each claim limitation must be found in the accused product
itself” and holding that instruction manuals are “at least circumstantial evidence of
infringement”).

For example, Apple’s website instructs users to take an ECG “at any time ...
or when you receive an irregular rthythm notification.” Appx13903-13904;> see
Appx15932 (Apple December 2018 press release suggesting to users that IRN and
ECG should be used sequentially by taking an ECG “following an irregular rhythm
notification™); Appx30354-30355 (testimony regarding Apple’s ECG usage
website).

As AliveCor’s expert Dr. Jafari testified, these Apple materials “clearly
teach[] the users to take—to use irregular rhythm notification as a trigger for ECG.”
Appx30381-30382; see Appx30468 (same); Appx30473-30474 (same);

Appx30354-30355 (same).® Apple is also aware that users encourage one another

2 This instruction remains unchanged since December 2018. See Taking an ECG

with the ECG app on Apple Watch Series 4, APPLE, (Dec. 18, 2018),
https://web.archive.org/web/20181218032238/https://support.apple.com/en-
us/HT208955.

3 The Commission erroneously relied on Dr. Jafari’s testimony that the desire to

take an ECG would need to come from the user asking themselves “what else could
be done and consulting additional resources.” Appx243-244. That testimony does
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CONFIDENTIAL MATERIAL OMITTED

to use them sequentially, and 1t acquiesces to that behavior. Appx15945-15971
(MyHealthyApple article quoting Apple’s website at Appx15946 (see Appx13903)
and further stating at Appx15956, “If you receive an irregular heart rhythm
notification, 1t’s a good 1dea to take an ECG with your Apple Watch to get a closer
look.”); Appx15938 (MacRumors article noting that upon receiving an IRN alert,
users “can immediately launch the ECG app and perform a more comprehensive test
in just 30 seconds” and that the “[IRN] and ECG feature therefore work hand in

hand.”).

Second, the Commission disregarded evidence that Apple 1s both aware of and
Confidential product information
derives benefit from users using- and- sequentially, precisely as it intends.
Confidential product information
Appx13883-13902 (Apple corporate witness admitting that it tracks sequential -

Confidential product information Confidential product information
and- use); Appx13048-13056 (underlying- and - metrics); Appx15976-
Confidential product information

15979 (Apple emails discussing concordance experiments tracking - and -

usage). Even more critically, the evidence shows that Apple intentionally designed
Confidential product information Confidential product information

the - to provide a - for the Apple Watch’s functionality. See

Confidential product information

Appx15988 (October 2018 document providing that Apple’s development of -

not support the Commission’s noninfringement determination because the claims do
not exclude a user from performing that kind of research. Moreover, the IRN alert
message clearly states that AFib may be present, and that statement (especially
considered properly within the context of its delivery to the user, as discussed infra)
provides an “alert” to the user to record an ECG.
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Confidential product information

as a- for- was “Done”); see also Appx13291 (Apple’s code names

Confidential product information

for- and -). This ‘-” resulted from Apple’s years-long investment and
planning. Appx13704-13705; Appx13883-13902; Appx13909-13932; Appx15980-
16008; Appx15976-15979; see Appx1027-1030 (AliveCor initial post-hearing brief
collecting above exhibits and additional, related trial and witness testimony).*
Third, the Commission disregarded highly relevant evidence showing that the
IRN feature’s immediate, in-the-moment pop-up “alert” that the user’s “heart has
shown signs of an irregular rhythm suggestive of atrial fibrillation” (Appx11897)
would be particularly alarming and impactful to the receiving user, leading them to
take an ECG using Apple’s ECG App. The IRN feature is explicitly restricted by
the FDA to users not previously diagnosed with AFib,> and all IRN users must first
“onboard” the feature and learn (from modules) about the deadly and elusive nature
of AFib Appx13909-13917 (IRN FDA clearance); Appx13714 (IRN Design

Specification); Appx13723 (detailing AFib’s risks and symptoms); see Appx30288;

4 . . .
Apple has argued that the current IRN featu(ge ade%egallllo(r)(;[ &é}t;rrl%g%%ﬁom art, by

contrastin&lil%xgrilglgl an (ﬁlllgﬁgoo%%g prgtotype .that pro.gfri a S0 twafe— asec to
the - upon generation of an 'AFib warning. This comparison is premised on an
overly narrow reading of the claim. Just because Apple’s prototype would have
clearly infringed the ’499 patent does not mean that the current IRN does not
infringe. The “alert” limitation, as properly construed in the Claim Construction

Order, 1s broad enough to encompass both the prototype and the current IRN feature.

> In fact, the IRN feature “restricts a user from proceeding with onboarding if user
indicates a prior diagnosis of atrial fibrillation.” Appx13717.
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Appx30292-30293. The onboarding instills in the user the level of certainty
underpinning the IRN feature’s AFib alert, noting prominently that “[1]f you receive
a notification [i.e., “alert”], the irregular rhythm notification feature on your Apple
Watch identified an irregular rhythm suggestive of AFib and confirmed it with
multiple readings.” Appx13726 (emphasis added). The previously-undiagnosed
IRN user is thus educated by the onboarding that the IRN alert is not a one-off
detection to be ignored.

Moreover, when the AFib condition is detected, the “alert” is delivered
immediately and prominently—both on the Apple Watch’s face and the paired
1Phone—in the same manner as other pressing system alerts, which may comprise a
chime, vibration, or other audible or haptic notifications. See Appx13637;
Appx16323-16339 (Apple white paper, “Using Apple Watch for Arrhythmia
Detection,” explaining on Appx16326 that “[i]f five out of six sequential
tachograms—including the initial one—are classified as irregular within a 48-hour
period, the user is notified of the potential arrhythmia). And IRN users have no
control over whether the feature is actively scanning (in the background) for the

presence of AFib, and “there is no way for a user to initiate analysis” via the feature
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(Appx13910-13911)°—heightening their surprise and alarm upon receiving an
“alert.”

Thus, when the user is confronted with an unexpected alert expressly warning
that the IRN feature has detected AFib, the user will likely be alarmed and induced
to take the most logical next step: a voluntary, on-demand ECG using the Apple
ECG app to see if AFib is indeed present, as the IRN suggested. Appx30375-30382
(AliveCor’s expert Dr. Jafari testifying regarding the user’s contextual response
upon receiving the IRN alert).’

In light of all this evidence, the IRN feature satisfies the “alert” limitation, and
thus the Accused Products literally infringe asserted dependent claims 16 and 17.

2. The Accused Products Infringe Under The Doctrine Of
Equivalents

The foregoing evidence literally satisfies the established parameters of the

properly-construed “alert” limitation. Nevertheless, infringement of the “alert”

6 Apple publicly admitted as much in a white paper published on its website: The
IRN “algorithm isn’t always monitoring the user, but rather is doing so
opportunistically when adequate signal i1s available for collection and analysis.”
Appx16326; see Appx13910-13911 (The IRN “is not constantly looking for AFib
and should not be relied upon as a continuous monitor.” IRN “is a background
screening tool and there is no way for a user to initiate analysis of pulse rate data.”).

7 When the later-occurring ECG measurement happens close-in-time to the PPG-

based detection, the ECG is most likely to confirm the condition of AFib, ideally by
observing the same underlying episode that gave rise to the prior detection.
Appx30447-30448.
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limitation is met, at a minimum, under the doctrine of equivalents (“DOE”) because
the IRN alert serves a substantially equivalent purpose to “alert[ing] a user to record
an [ECG].” See, e.g., Warner-Jenkinson Co. v. Hilton Davis Chemical Co., 520 U.S.
17, 24-25 (1997) (“What constitutes equivalency must be determined against the
context of the patent, the prior art, and the particular circumstances of the case ....
Consideration must be given to the purpose for which an ingredient is used in a
patent, the qualities it has when combined with the other ingredients, and the
function which it is intended to perform.”) (quotation omitted).

The Commission wrongly ruled that the DOE did not apply on the basis that
the “result” of the IRN alert message is “very different” than specifically directing a
user to record an ECG, because the IRN alert message literally says the user “should
talk to [their] doctor.” Appx244. In doing so, the Commission improperly assumed
that the user will only follow the literal written suggestion of the IRN alert message,
rather than taking other appropriate or logical action considering the context of the
sudden delivery of the alert, including taking an ECG on the only voluntary, on-
demand AFib-sensing app on the Apple Watch: Apple’s ECG App. The operative
and correct DOE inquiry is whether the Accused Products “contain elements

identical or equivalent to each claimed element of the patented invention.” Warner-

Jenkinson, 520 U.S. at 39-40.
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As explained above, evidence regarding the timing, delivery, and receipt of
the IRN alert message—critical context evidence that the Commission wrongly
failed to consider in its DOE analysis—shows that an Apple Watch user would be
triggered to take an ECG when they receive the IRN alert, given the in-the-moment
immediacy of that alert and its delivery to a population that has not previously been
diagnosed with AFib but that has been warned of its seriousness through Apple’s
“onboarding” process as a prerequisite to using the IRN feature. See Appx30375-
30377 (AliveCor’s expert Dr. Jafari testifying that the IRN alert satisfies the triple-
identity test, a/k/a the function-way-result test); see also supra, Part I1.B.1. Thus, to
the extent the IRN alert is not literally an alert for the user to record an ECG using
the Apple Watch, it is at a minimum the substantial equivalent of the claimed “alert”
for at least the foregoing reasons. The Commission’s contrary determination lacks

substantial evidence.

CONCLUSION

The Commission’s determination of no Section 337 violation as to the 499

patent should be reversed.
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1. INTRODUCTION

On September 22, 2022, the Commission determined to review in part the final initial

determination (“ID”) issued by the presiding administrative law judge (“ALJ”) on June 27, 2022.
87 Fed. Reg. 58819-21 (Sept. 28, 2022). On review, the Commission has determined to affirm,
with modifications, the ID’s finding that there has been a violation of section 337 of the Tariff
Act of 1930, as amended, 19 U.S.C. § 1337. Having found a violation of section 337, the
Commission has determined to issue a limited exclusion order and a cease and desist order as set
forth below. The Commission finds that the public interest does not preclude the issuance of
remedial orders. The Commission has determined that a bond in the amount of $2 per imported
article is required for infringing products imported during the period of Presidential review.!
The Commission, however, has determined to suspend enforcement of the orders, including the
bond provision, pending final resolution of the U.S. Patent and Trademark Office, Patent Trial
and Appeal Board’s (“PTAB”) Final Written Decisions finding all asserted patent claims
unpatentable. See Apple, Inc. v. AliveCor, Inc., IPR2021-00970, Patent 9,572,499, Final Written
Decision Determining All Challenged Claims Unpatentable (Dec. 6, 2022); Apple, Inc. v.
AliveCor, Inc., IPR2021-00971, Patent 10,595,731, Final Written Decision Determining All
Challenged Claims Unpatentable (Dec. 6, 2022); Apple, Inc. v. AliveCor, Inc., IPR2021-00972,
Patent 10,638,941, Final Written Decision Determining All Challenged Claims Unpatentable
(Dec. 6, 2022) (collectively, “Final Written Decisions” or “FWDs”).

This opinion sets forth the Commission’s reasoning in support of that determination. The

Commission adopts the remainder of the ID that is not inconsistent with this opinion.

' Commissioners Schmidtlein and Stayin disagree with the Commission’s determination
regarding the amount of the bond required for infringing products imported during the period of
Presidential review as provided in section (V)(D) of the Commission’s Opinion concerning
bond. See infra note 41.
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II. BACKGROUND
A. Procedural History

On May 26, 2021, the Commission instituted this investigation based on a complaint filed
by AliveCor, Inc. of Mountain View, California (“AliveCor” or “ALC”). 86 Fed. Reg. 28382
(May 26, 2021). The complaint, as supplemented, alleged violations of section 337 of the Tariff
Act of 1930, as amended, 19 U.S.C. § 1337, in the importation into the United States, the sale for
importation, or the sale within the United States after importation of certain wearable electronic
devices with ECG? functionality and components thereof by reason of infringement of one or
more of claims 1-30 of U.S. Patent No. 10,595,731 (“the *731 patent™); claims 1-23 of U.S.
Patent No. 10,638,941 (“the *941 patent”); and claims 1-4, 6-14, 16-20 of U.S. Patent No.
9,572,499 (“the *499 patent”). Id. The Commission’s notice of investigation named Apple Inc.
of Cupertino, California (“Apple”) as the sole respondent. The Office of Unfair Import
Investigations (“OUII”) is named as a party in this investigation. /d.

On February 23, 2022, the ALJ issued an initial determination granting AliveCor’s
motion to terminate the investigation as to (1) claims 1-4, 6-14, and 18-20 of the *499 patent;
(2) claims 2,4, 6,7, 11, 13, 14, and 17-30 of the 731 patent; and (3) claims 1-11, 14, 15, 17, and
18 of the *941 patent based upon withdrawal of allegations from the complaint as to those
claims. Order No. 16 (Feb. 23, 2022), unreviewed by Notice (Mar. 18, 2022).

The ALJ held an evidentiary hearing from March 28-April 1, 2022, and received post-

hearing briefs thereafter.

2 ECG stands for electrocardiogram.
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On June 27, 2022, the ALJ issued the final initial determination (“ID”), finding a
violation of section 337 as to the *941 and *731 patents, and no violation as to the *499 patent.’
The ID found that the parties do not contest personal jurisdiction, and that the Commission has in
rem jurisdiction over the accused products. ID at 18. The ID further found that the importation
requirement under 19 U.S.C. § 1337(a)(1)(B) is satisfied. Id. (citing CX-0904C (Apple stipulating
that it imports the accused products into the United States)). Regarding the *941 patent, the ID
found that AliveCor has proven infringement of the asserted claims, claims 12, 13, 19, and 20-
23, and that Apple failed to show that any of the asserted claims are invalid. /d. at 30-45, 60-98,
187-88. For the 731 patent, the ID found that AliveCor has proven infringement of the asserted
claims, claims 1, 3, 5, 8-10, 12, 15, and 16, but that Apple has proven that claims 1, 8, 12, and 16
are invalid for obviousness. Id. at 105-108, 113-127, 188. For the ’499 patent, the ID found that
AliveCor failed to prove infringement of the asserted claims, claims 16 and 17, and that claim 17
is invalid for lack of patentable subject matter under 35 U.S.C. § 101. Id. at 129-138, 140-152,
188. Finally, the ID found that AliveCor has proven the existence of a domestic industry that
practices the asserted patents as required by 19 U.S.C. § 1337(a)(2). Id. at 152-180, 188. The ID
included the ALJ’s recommended determination on remedy and bonding (“RD”). The RD
recommended that, should the Commission find a violation, issuance of a limited exclusion order
and a cease and desist order would be appropriate. ID/RD at 190-193. The RD also
recommended imposing no bond for covered products imported during the period of Presidential
review. Id. at 194-95.

On July 11, 2022, Apple filed a petition for review of the final ID and AliveCor filed a

3 The ALJ issued a corrected final ID on July 26, 2022, correcting the table of contents.
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combined petition and contingent petition for review.* On July 19, 2022, the private parties and
OUII’s investigative attorney filed responses to the petitions.’

On September 22, 2022, the Commission determined to review the final ID in part. 87
Fed. Reg. 58819-21 (Sept. 28, 2022). Specifically, the Commission determined to review the
final ID’s invalidity findings, including patent eligibility under 35 U.S.C. § 101 and obviousness
under 35 U.S.C. § 103, and the economic prong of the domestic industry requirement for all
three patents. /d. The Commission requested briefing on certain issues under review and on
remedy, the public interest, and bonding. /d.

On October 6, 2022, the parties filed initial submissions in response to the Commission’s

request for briefing.® On October 14, 2022, the parties filed reply submissions.® On October

4 See Respondent Apple Inc’s Petition for Review of the Initial Determination on
Violation of Section 337 (“Apple Pet.”); Complainant AliveCor, Inc.’s Combined Petition for
Review and Contingent Petition for Review of the Initial Determination (“AliveCor Pet.”).

> See Respondent Apple Inc.’s Response to the Complainant’s Petition for Review of the
Initial Determination (“Apple Rep.”); Complainant AliveCor Inc.’s Response to Respondent
Apple Inc.’s Petition for Review of the Initial Determination on Violation of Section 337
(“AliveCor Rep.”); Combined Response of the Office of Unfair Import Investigations Response
to the Private Parties’ Petitions for Review of the Final Initial Determination on Violation
(“OUII Rep.”).

6 See Respondent Apple Inc.’s Opening Brief in Response to the Commission’s Request
for Written Submissions on the Issues Under Review and on Remedy, the Public Interest, and
Bonding (“Apple Sub.”); Complainant AliveCor, Inc.’s Submission in Response to the
Commission’s September 22, 2022 Notice of a Commission Determination to Review in Part
(“AliveCor Sub.”); Brief of the Office of Unfair Import Investigations on the Issues Under
Review and on Remedy, the Public Interest, and Bonding (“OUII Sub.”).

7 On October 12, 2022, the Chair granted the parties’ request to extend the due date for
their reply briefs by one day. See Commission Letter Granting Request for Extension of Time to

File Replies to the Commission’s Request for Written Submissions; Certain Wearable Electronic
Devices with ECG Functionality and Components Thereof, Inv. 337-TA-1266 (Oct. 12, 2022).

8 See Respondent Apple Inc.’s Reply Brief to AliveCor and OUII’s Response to the
Commission’s Request for Written Submissions on the Issues Under Review and on Remedy, the

6

Appx06



Case: 23-1509 Document: 35 Page: 87 Filed: 07/14/2023

21, 2022, Apple moved for leave to file a sur-reply to AliveCor’s reply submission.” On October
24,2022, AliveCor filed an opposition.'® OUII filed a response in opposition on November 2,
2022."" The Commission has determined to reject Apple’s motion for leave to file a sur-reply to
AliveCor’s reply submission. The Commission finds that Apple has not shown AliveCor’s reply
submission contains errors that warrant a sur-reply.

On December 7, 2022, Apple filed an emergency motion, asking “the Commission to
suspend any remedial orders or, in the alternative, extend the December 12, 2022 Target Date of
its Final Determination and stay all proceedings prior to issuance of any Final Determination

pending final resolution of any appeal of the PTAB’s decisions.”!? Apple Emergency Motion at

Public Interest, and Bonding (“Apple R.Sub.”); Complainant AliveCor, Inc.’s Reply Submission
in Response to the Commission’s September 22, 2022 Notice of a Commission Determination to
Review in Part (“AliveCor R.Sub.”); Reply Brief of the Office of Unfair Import Investigations
on the Issues Under Review and on Remedy, the Public Interest, and Bonding (“OUII R.Sub.”).

? See Respondent Apple Inc.’s Motion for Leave to File Sur-Reply Brief to AliveCor’s
Reply to the Commission’s Request for Written Submissions on the Issues Under Review and on
Remedy, the Public Interest, and Bonding.

19 See AliveCor’s Opposition to Apple’s Motion for Leave to File Sur-Reply to
AliveCor’s Reply to the Commission’s Request for Written Submissions on the Issues Under
Review and on Remedy, the Public Interest, and Bonding.

! See Response of the Unfair Import Investigations to Respondent Apple Inc.’s Motion
for Leave to file Sur-Reply Brief to AliveCor’s Reply to the Commission’s Request for Written
Submissions on the Issues Under Review and on Remedy, the Public Interest, and Bonding.

12 See Respondent Apple Inc.’s Emergency Motion to Suspend any Remedy or Extend
the Target Date and Stay Proceedings Pending Resolution of any Appeal of the Patent Office’s
Decision that United States Patent Nos. 10,638,941, 10,595,731, and 9,572,499 Are
Unpatentable (“Apple Emergency Motion”).
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1. On December 9, 2022, AliveCor filed an opposition to Apple’s motion.!> On December 16,
2022, OUII filed a response to the motion.'*

B. Overview of the Technology

The technology at issue generally relates to systems, devices, and methods for monitoring
cardiac health and managing cardiac disease. ID at 3.

The ’941 patent entitled, “Discordance Monitoring,” issued on May 5, 2020. 941 patent
(JX-0003). The patent describes systems, devices, and methods that can be used to
“conveniently sense the presence of an intermittent arrhythmia in an individual.” 941 patent,
Abstract. The systems, devices, and methods can also “be configured to sense an
electrocardiogram.” Id.

The *731 patent entitled, “Methods and Systems for Arrhythmia Tracking and Scoring,”
issued on March 24, 2020. 731 patent (JX-0002). The patent describes “a dashboard centered
around arrhythmia or atrial fibrillation.” ’731 patent, Abstract. “The dashboard includes a heart
or cardiac health score that can be calculated in response to data from the user such as their ECG
and other personal information and cardiac health influencing factors.” Id. “The dashboard also
provides to the user recommendations or goals, such as daily goals, for the user to meet and
thereby improve their heart or cardiac health score.” /d.

The *449 patent, also entitled, “Methods and Systems for Arrhythmia Tracking and

Scoring,” issued on February 21, 2017. 449 patent (JX-0001). The patent also describes “a

13 See AliveCor’s Opposition to Apple’s Emergency Motion to Suspend any Remedy or
Extend the Target Date and Stay Proceedings (“AliveCor Opposition™).

14 See Response of the Office of Unfair Import Investigations to Respondent Apple Inc.’s
Emergency Motion to Suspend any Remedy or Extend the Target Date and Stay Proceedings
Pending Resolution of any Appeal of the Patent Office’s Decision that United State Patent Nos.
10,638,941, and 9,572,499 Are Unpatentable (“OUII Reply to Emergency Motion™).

8
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dashboard centered around arrhythmia or atrial fibrillation.” 449 patent, Abstract. “The
dashboard includes a heart or cardiac health score that can be calculated in response to data from
the user such as their ECG and other personal information and cardiac health influencing
factors.” Id.

C. The Accused Products

The accused products consist of four generations of Apple smartwatches:

Apple Model(s) Category
A1975, A1976, A1977, A1978 Series 4
A2092, A2093, A2094, A2095 Series 5
A2291, A2292, A2293, A2294 Series 6
A2473, A2474, A2475, A2477 Series 7

ID at 6. The parties explained that the “Apple Watch Series 6 is sufficiently representative from
a hardware standpoint of all other Accused Products” and they describe the “salient features of
the Accused Products via the Series 6 as ‘a motion/activity sensor known as an accelerometer, a
photoplethysmography (‘PPG’)!® sensor, an electrocardiogram (‘ECG’) sensor, a display screen,
a processor, and memory.”” ID at 6 (citing Hr’g Tr. (Jafari) at 303:19-24; JX-0221C (Waydo) at
207:10-14, 208:14-209:11; CX-0107). The ID further found that the “software running on these
devices is also important, taking the form of Apple’s operating system, WatchOS” and that “[a]s
with hardware, the parties have agreed that version 7.6.2 of WatchOS is representative of all

other versions that contain the diagnostic tools implicated by the Asserted Claims.” Id.

15 PPG is used to sense the amount of oxygen in the blood.

9
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D. Domestic Industry Products

The domestic industry products include “wearable electronic devices, being developed,
manufactured, and/or sold by AliveCor under the tradenames KardiaBand System, [[

11.” ID at 4. “Each product includes,

‘among other things, a smartwatch, activity sensor, PPG sensor, and ECG sensor.”” Id. at 4-5.
“The KardiaBand System (‘KBS’) comprises the KardiaBand watch band, and an Apple Watch
(Series 1, 2, 3) with Watch OS 5.0 or earlier running a program called KardiaApp.” Id. at 5
(citing Hr’g Tr. (Jafari) at 385:16-386:15). Complainant relies on its KBS product for its
domestic industry that exists and relies on its [[ 1] products for its domestic industry in
the process of being established.

I11. COMMISSION REVIEW OF THE ID

When the Commission reviews an initial determination, in whole or in part, it reviews the
determination de novo. Certain Soft-Edged Trampolines and Components Thereof, Inv. No. 337-
TA-908, Comm’n Op. at 4 (May 1, 2015). Upon review, the “Commission has ‘all the powers
which it would have in making the initial determination,” except where the issues are limited on
notice or by rule.” Certain Flash Memory Circuits & Prods. Containing Same, Inv. No. 337-
TA-382, USITC Pub. No. 3046, Comm’n Op. at 9-10 (July 1997) (quoting Certain Acid-Washed
Denim Garments & Accessories, Inv. No. 337-TA-324, Comm’n Op. at 5 (Nov. 1992)). With
respect to the issues under review, “the Commission may affirm, reverse, modify, set aside or
remand for further proceedings, in whole or in part, the initial determination of the administrative
law judge.” 19 C.F.R. § 210.45(c). The Commission also “may take no position on specific
issues or portions of the initial determination,” and “may make any finding or conclusions that in
its judgment are proper based on the record in the proceeding.” Id.; see also Beloit Corp. v.

Valmet Oy, 742 F.2d 1421, 1423 (Fed. Cir. 1984).

10
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IV.  ANALYSIS
A. Economic Prong of the Domestic Industry Requirement

The Commission determined to review the economic prong of the domestic industry
requirement for all three patents and asked the parties for briefing. 87 Fed. Reg. 58819-20 (Sept.
28, 2022).

On review, the Commission has determined to affirm the ID’s findings that AliveCor
failed to establish the economic prong of the domestic industry requirement as to a domestic
industry in the process of being established, and an existing industry under subsections (A) and
(B), but proved the existence of a domestic industry under subsection (C). With respect to the
industry in the process of being established and an existing industry under subsection (A), the
Commission affirms the ID for the reasons stated therein. Regarding subsections (B) and (C),
the Commission affirms the ID as modified below.

L Legal Standard

In patent-based proceedings under section 337, a complainant must establish that a
domestic industry “relating to the articles protected by the patent . . . exists or is in the process of
being established.” 19 U.S.C. § 1337(a)(2). Under Commission precedent, this domestic
industry requirement consists of an “economic prong” and a “technical prong.” See Alloc, Inc. v.
Intl Trade Comm’n, 342 F.3d 1361, 1375 (Fed. Cir. 2003). To satisfy the “technical prong,” the
complainant must establish that it practices at least one claim of each of the asserted patents.
Certain Point of Sale Terminals and Components Thereof, Inv. No. 337-TA-524, Order No. 40 at
17-18 (Apr. 11, 2005). To satisfy the “economic prong,” paragraph (3) of section 337(a)
provides:

For purposes of paragraph (2), an industry in the United States shall be considered

to exist if there is in the United States, with respect to the articles protected by the
patent, copyright, trademark, mask work, or design concerned —

11
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(A) significant investment in plant and equipment;
(B) significant employment of labor or capital; or

(C) substantial investment in its exploitation, including engineering,
research and development, or licensing.

19 U.S.C. § 1337(a)(3). Expenditures in each of the above three categories under section
337(a)(3) must “pertain to the complainant’s industry with respect to the articles protected by the
asserted IP rights.” See, e.g., Certain Television Sets, Television Receivers, Television Tuners,
and Components Thereof, Inv. No. 337-TA-910, Comm’n Op. at 68 (Oct. 30, 2015); Certain
Marine Sonar Imaging Devices, Including Downscan and Sidescan Devices, Prods. Containing
the Same, and Components Thereof, Inv. No. 337-TA-921, Comm’n Op. at 40 (Jan. 6, 2016).
Under subsection (C), a domestic industry will be found to exist if, “with respect to the
articles protected by the patent,” a complainant can show “substantial investment in its
exploitation, including engineering, research and development, or licensing.” 19 U.S.C.
§ 1337(a)(3)(C) (emphasis added). For this provision, the Federal Circuit has interpreted “its” to
mean the patent (or other enumerated IP right in subsections 337(a)(1)(B)-(E)), so there must be
a nexus between the domestic investments and the exploitation of the asserted patents, beyond
showing that those investments relate to the protected domestic industry (“DI”) articles.
InterDigital Communications, LLC v. Int’l Trade Comm’n, 707 F.3d 1295, 1297-1301 (Fed. Cir.

2013).'% To establish the nexus, the complainant must show the connection between its

16 The ID states that “[u]nlike subsections (A) and (B), where a connection is made
between an alleged investment and a patent-practicing product, a subsection (C) analysis requires
a connection between the R&D investment and the asserted patents (i.e., nexus).” ID at 170
(citation omitted). We clarify that while subsection (C) requires a nexus between the claimed
investments and the asserted patents, the requirement that investments be “with respect to articles
protected by the patent” applies with respect to subsections (A), (B), and (C). See 19 U.S.C.

§ 1337(a)(3); see also InterDigital, 707 F.3d at 1298 (“Thus, just as the ‘plant or equipment’
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investments and the patented aspect(s) of the invention that it is exploiting. See Certain
Integrated Circuit Chips and Products Containing the Same, Inv. No. 337-TA-859, Comm’n Op.
at 49-50 (Aug. 2014) (“As a matter of statutory construction, an investment in the article is not
automatically an investment in the asserted patent.”). It is not enough for a complainant to assert
that it generally conducts research and development, or that its R&D relates to non-patented
features incorporated into articles that also practice the patent at issue. /d.

Depending on the particular facts of a case, a complainant’s domestic industry with
respect to articles protected by the asserted IP rights may extend beyond the protected article, to
include those additional parts or components that are necessary to use or exploit the patented
invention. See Motorola Mobility, LLC v. Int’l Trade Comm ’'n, 737 F.3d 1345, 1351 (Fed. Cir.
2013) (explaining that “nothing in § 337 precludes a complainant from relying on investments or
employment directed to significant components, specifically tailored for use in an article
protected by the patent”). However, there may be investments that are too far removed from the
articles protected by the asserted intellectual property rights to be considered part of the
complainant’s domestic industry. See Certain Video Game Systems and Wireless Controllers
and Components Thereof, Inv. No. 337-TA-770, Comm’n Op. at 66 (Oct. 28, 2013) (“[W]e
agree with the ALJ that the language of the patent is directed to the toy wand and not the toy
wand plus the entire MagiQuest attraction.”). Nevertheless, for subsection (C), the focus
remains on whether the claimed investments are related to the exploitation of the patent and

whether those investments in the exploitation of the patent are substantial.

referred to in subparagraph (A) must exist with respect to articles protected by the patent, such as
by producing protected goods, the research and development or licensing activities referred to in
subparagraph (C) must also exist with respect to articles protected by the patent, such as by
licensing protected products.”).

13
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Whether a complainant satisfies the economic prong is not analyzed according to a rigid
mathematical formula. Certain Male Prophylactic Devices, Inv. No. 337-TA-546, Comm’n Op.
at 39 (Aug. 1, 2007). The Commission decides the domestic industry requirement has been
established in each investigation based on “an examination of the facts in each investigation, the
article of commerce, and the realities of the marketplace.” Id. A complainant does not need to
show any “minimum monetary expenditure,” and does not “need to define or quantify the
industry itself in absolute mathematical terms.” Stringed Musical Instruments, Inv. No. 337-TA-
586, Comm’n Op. at 16-17 (May 16, 2008) (‘A precise accounting [of the complainant’s
domestic investments] is not necessary, as most people do not document their daily affairs in
contemplation of possible litigation.”). The burden is on the complainant to show by a
preponderance of the evidence that the domestic industry requirement is satisfied. See Certain
Multimedia Display and Navigation Devices and Systems, Components Thereof, and Products
Containing Same, Inv. No. 337-TA-694, Comm’n Op. at 5 (July 22, 2011).

To satisfy the domestic industry requirement, section 337(a)(3) requires that a
complainant’s asserted investments must be “significant” or “substantial.” The Federal Circuit
has held that “qualitative factors alone are insufficient” to show that domestic industry
investments are significant or substantial. Lelo Inc. v. Int’l Trade Comm 'n, 786 F.3d 879, 885
(Fed. Cir. 2015). The statute “requires a quantitative analysis to determine whether there is a
‘significant’ [or ‘substantial’] increase or attribution by virtue of the claimant’s asserted
commercial activity in the United States.” Id. at 883. “[T]he terms ‘significant’ and ‘substantial’
refer to an increase in quantity, or to a benchmark in numbers.” Id. at 885; see also Certain
Carburetors & Prods. Containing Such Carburetors, Inv. No. 337-TA-1123, Comm’n Op. at 15-

16 (Oct. 28, 2019). While significance may not be established on qualitative evidence alone,
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“qualitative evidence may still be relied upon to support a finding that a complainant’s
investments are significant.” Carburetors, Comm’n Op. at 24; see also id. at 23 (“There may be
facts and circumstances where, based on an assessment of quantitative information, it remains
unclear whether a complainant’s investments are significant or not. In such cases, resorting to
qualitative factors that may indicate significance could be relevant to the evaluation.”). In this
regard, the Commission considers the “nature and significance” of a complainant’s activities
with respect to the protected articles. Certain Printing and Imaging Devices, Inv. No. 337-TA-
690, Comm’n Op. at 30 (Feb. 17,2011). The Commission may consider, inter alia, whether the
“activities were important to the articles protected by the asserted patents in the context of the
company’s operations, the marketplace, or the industry in question, or whether complainant’s
undertakings had a direct bearing on the practice of the patent” or “whether and to what extent []
domestic activities added value to the imported products.” Id.

2. Economic Prong of the Domestic Industry Requirement Under Subsection

©
a) Background

AliveCor is a U.S. company based in California that designs and develops wearable
electronic devices to help diagnose heart conditions. See Compl. at q 11; CDX-005C.13; Tr.
(Albert) at 53:22-54:20; CDX-005C.29; Tr. (Albert) at 77:24-78:14. AliveCor developed the
inventions claimed in the Asserted Patents in the United States and introduced the “technology to
consumers through the KBS, a system that included an app and watchband accessory for the
Apple Watch,” clearing the KBS with the U.S. Food and Drug Administration (“FDA”) for use
in connection with the Apple Watch. ID at 4-5; Tr. (Albert) 83:8-85:19; 199:3-201:21; CDX-
0005C.34-36. There is no dispute that the KBS domestic industry product was developed in the

United States and the [[ 1] products are also being developed in the United States.
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Although AliveCor ceased to manufacture and sell the KBS product in 2018, AliveCor
continued to invest in the technology of the patents through the date of the complaint filing.
Under Commission precedent, past expenditures in R&D can be counted towards establishing a
domestic industry in a product that exists but has been discontinued, like the KBS, if there are
continuing investments. See, e.g., Certain Marine Sonar Imaging Devices, Inv. No. 337-TA-
921, Comm’n Op., at 59 (Jan. 6, 2016) (crediting “labor and capital expenditures related to . . .
software updates” used in a discontinued but practicing product), affirmed, Hyosung TNS Inc. v.
Int’l Trade Comm’n, 926 F.3d 1353, 1361-2 (Fed. Cir. 2019) (“[P]ast expenditures may be
considered to support a domestic industry claim so long as those investments pertain to the
complainant’s industry with respect to the articles protected by the asserted [intellectual
property] rights and the complainant is continuing to make qualifying investments at the time the

complaint is filed.”).

b) AliveCor Established the Nexus Requirement for Both Past
Investments and Continuing Investments

AliveCor has established both (1) that its past investments in R&D were directed to each
of the asserted patents to develop the KBS and to use the technology of the patents to develop
[[ ]]; and (2) that after AliveCor ceased manufacture and sales of the KBS in 2018,
AliveCor continued to make on-going R&D domestic investments directed to exploiting the
asserted patents and these continuing investments benefit current users of the KBS. Moreover,
the evidence shows that, since 2018, AliveCor has continued to incur ongoing expenditures to
address customers’ concerns for the KardiaBand through its customer service contractor iQor
which benefits current KBS users. See RX-0484C.48.

AliveCor proffered evidence of its internal costs as well as contractor costs to support its

claim that DI was met under subsection (C). The ALJ did not credit the majority of AliveCor’s
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internal labor R&D expenditures because they were not sufficiently reliable to determine the
quantitative amount that could be properly allocated to the domestic industry products. ID at
170-75. The ID found the evidence of payments to outside contractors to be reliable and
sufficient to show AliveCor’s investments in R&D of [[ ]] from 2017 through 2020. The
Commission agrees with these findings.

The evidence of record establishes that these payments were directed to exploitation of
the patents. See, e.g., CPX-0048; CX-09236C; ID at 175-76; Tr. (Albert) at 176:22-177:3 (“We

didn’t just stop KardiaBand. [[

1]; AliveCor Rep. at 3-6. Accordingly, AliveCor’s past
R&D expenditures to exploit the patents in the KBS, together with continuing R&D investments
in the [[ ]] that benefit KBS users support AliveCor’s claim that it has established the
requisite nexus exists for purposes of a domestic industry under subsection (C). Further, as
noted AliveCor has made continuing investments in the KBS through its customer service
contractor 1Qor.

Apple persists in its argument that the ID erred in finding that AliveCor established a

nexus between the alleged R&D contractor expenditures and the Asserted Patents for purposes of

subsection (C). Apple Pet. at 19; Apple Sub. at 24-26. We disagree. In finding the nexus
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requirement for these contractor investments met, the ID stated, with respect to a physical exhibit
recording these contractor expenditures, that “CPX-0048C [on its face] provides at least some
description of the activity behind each cost that suggests a nexus to sensors, circuitry, and
housing structure.” ID at 175-76 (citing CX-09236C (presenting totals for “DI Contractor R&D
Labor”). Under Commission precedent, the nexus requirement can be inferred under these facts.
See, e.g., Certain Integrated Circuit Chips and Products Containing the Same, Inv. No. 337-TA-
859, Comm’n Op. at 42 (Aug. 22, 2014) (“[A] complainant’s evidence of its investment in a
protected article that practices the patent ordinarily also can support the inference that the
investment was itself an exploitation of the patent.”).

The record evidence shows that “the core part of the invention” claimed in the Asserted
Patents is “technology that measures heart rate and heart rate parameters in the background,” that
“use[s] ... Al [artificial intelligence] and machine learning algorithms to mine that data and”
when it “identif]ies] irregularities that are suggestive of atrial fibrillation, provide[s] a trigger to
the user to take an ECG” and allows “the user [to] take on-demand ECG on the wrist.” Tr.
(Jafari) at 292:17-293:2; AliveCor Rep. at 11. As the ID found, the evidence shows that the
contractor expenditures are directed to the sensors, circuitry, and the housing structure of the
AliveCor wristbands, i.e., the KardiaBands. CPX-0048; CX-09236C; ID at 175-76. Further, as
AliveCor explained, this “development work for the SmartRhythm algorithms, described above,
is directed to the technology in the KBS that identif[ies] irregularities that are suggestive of atrial
fibrillation, provide[s] a trigger to the user to take an ECG.” AliveCor Rep. at 11 (citing Tr.
(Somayajula) at 198:13-227:20). Moreover, the “development work for KardiaAl is directed to
technology that allows [existing] KBS users to take an on-demand ECG.” Id.; Tr. (Albert) at

64:1-67:8. That is, the record evidence shows that the development work undertaken by the
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contractors pertains to the patented features of the domestic industry products for the benefit of
current users of the KBS. As the Commission has held, ““[e]xploitation’ is a generally broad
term that encompasses activities such as efforts to improve, develop, or otherwise take advantage
of the asserted patent.” Certain Integrated Circuit Chips and Products Containing the Same,
Inv. No. 337-TA-859, Comm’n Op., 2014 WL 12796437, at *21 (Aug. 22, 2014).
¢ AliveCor’s Investment in Exploiting the Patents is Substantial

Having found the relevant nexus between the investments and the Asserted Patents, the
ALJ found that the investments, totaling [[ ]] for the technology of each of the three
patents, were “substantial” under subsection (C).!” ID at 180-83. We agree for the reasons
stated in the ID, as supplemented below.

As stated above, we agree with the ID’s finding that payment to outside contractors show
R&D investments of [[ 1] from 2017 through 2020. Beyond these contractors’
investments, the ID found with respect to continuing investments in exploiting the asserted
patents that the “record certainly evidences a qualitative effort on the part of ALC to refine and
improve the KBS features like SmartRhythm and KardiaAl—which have a clear nexus to the
heart rate and ECG analysis limitations recited in the Asserted Claims of the 941, 731, and 499
patents.” ID at 170-171. The quantitative evidence also shows that, since 2018, AliveCor has
continued to incur ongoing expenditures to address customers’ concerns for the KardiaBand
through its customer service contractor iQor, which as discussed above, has a nexus to exploiting
the asserted patents. The table below shows the labor costs related to iQor tickets for

KardiaBand or AliveCor’s Kardia app:

17 We note that DI product for each of the three asserted patents is the KBS and thus there
is no need to allocate the investments among the three patents. That is, the DI product for each
patent standing alone is the KBS.
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Total Tickets Cost to Percentage
L KardiaBand Hardware Wlt.h AliveCor for gl
. Unknown Sufficient Software
Tickets . . KB + .
Tickets Information Tickets
Software
to Code
2018 [
2019
2020
Jan-Sept 1
2021 (Sept)
RX-0484C.48.
Apple separately argues that the [[ 1] expenditures for R&D contractor expenses

includes foreign expenditure. Apple Sub. at 27, Apple R.Sub. at 18. The record, however, does
not support Apple’s argument. As AliveCor explains, its Chief Financial Officer Clyde Hosein
testified at his deposition that “he had reviewed the information underlying his declaration and
thought it best to remove some expenses paid to one vendor, [[ 1], because it was
‘not clear whether those costs were incurred in United States or all of it was incurred in the
United States.”” AliveCor Sub. at 24 (citing JX-0229C (Hosein Depo.) at 90:18-92:11). Mr.
Hosein submitted the declaration in question with AliveCor’s complaint enumerating “expenses
related to United States-based consultants and contractors preforming hardware engineering,
testing, development, and support work for AliveCor’s DI Products from 2016 through 2020.”
1d. (citing Compl. Ex. 20, Hosen Decl. 9 14 (EDIS No. 740374); CPX-048C at tabs 2017 QB &
NS 2018-2020). AliveCor states that “[i]n accordance with Mr. Hosein’s declaration and
testimony, [its] economic expert, Dr. Akemann, removed all payments to [[ 1] from

his calculations” and that “[w]ith those payments removed, Dr. Akemann determined that

AliveCor incurred [[ ]] in qualifying investments to domestic R&D contractors.” Id. at 25
(citing CX-0925C (“Excludes expenses with Vendor Name of [[ 1]....7)). Apple
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points to the ID’s statement that “ALC’s record of R&D contractor payments do suggest a
material amount of foreign payments towards the DI Products in 2016-2020 that have otherwise

gone unaddressed in ALC’s briefing (see CPX-0048C (Tabs [[

]]” and that “they only add up to [[

1].” ID at 182. Apple misapprehends the ID’s statement. The ID was
contrasting AliveCor’s domestic contractor expenditure to its foreign contractor expenditure.
The evidence shows that the ID did not find that the credited [[ ]] in domestic R&D
contractor payments included the [[ ]] of payments to foreign contractors as Apple contends.
Id. Indeed, there is no evidence to support Apple’s assertion.

As mentioned above, the ID correctly found that the [[ 1] expenditures for R&D
contractor expenses is substantial. As an initial matter, the evidence supports the ID’s finding that
AliveCor’s “R&D labor expenses overall, including for the DI Products, are mostly domestic.”
ID at 181. The ID pointed to Dr. Akemann’s opinion that “over the entire DI period [[ ]] of
ALC’s total headcount was domestic” and that “[a]fter comparing domestic and foreign R&D
headcount, especially for the period 2016-19, it is likely that ALC’s internal R&D labor expenses
for KBS were overwhelmingly domestic, even without allocation.” Id. (citing CX-0937C). In
addition, the ID observed that of the total R&D contractor payments incurred in the development
of the KBS, the foreign payments towards the KBS DI Products in 2016-2020 “only add up to
[[ 1] and that “[i]f this is the true extent of
foreign R&D payments over this time and dedicated to the DI Products, then it only further
supports the substantiality of the [[ ]] domestic spend.” Id. at 181-82 (citing CX-0935C).

In other words, a comparison of the domestic contractor expenses to the foreign contractor
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expenses shows that the domestic expenditure is substantial. The Commission agrees with the
ALJ’s reasoning.

We note the ID’s statement that the “overall analysis here is troubling, to be sure”
because “[i]t is no secret that a domestic-to-foreign comparison is at least the preferred method
of proving economic prong” and that “[t]he parties were even warned at the end of the
evidentiary hearing that ‘you need to compare foreign and domestic investments.’” Id. at 182
(citing Carburetors, Inv. No. 337-TA-1123, Comm’n Op at 17-19); Hr’g Tr. at 1312:17-18. The
Commission, however, has made clear that a domestic-to-foreign comparison is not a
requirement, nor is it “preferred” as a general matter to show significance. See Carburetors,
Comm’n Op at 8-9, 17-19.'8 The appropriate context for evaluating significance may vary
depending upon the facts of a particular investigation. For example, significance may be shown,
inter alia, by demonstrating the value added by domestic activities, by comparing domestic
investments to costs or revenues for DI products, or other contextual evidence of significance to
the company's operations, the marketplace, or the industry in question. See id. Here, the
Commission finds that the ID’s reliance on the comparison of the domestic contractor expenses
to the foreign contractor expenses and Dr. Akemann’s “sufficiently detailed and pertinent
headcount comparison showing it more likely than not that DI-related R&D labor expenses were
substantially domestic” is sufficient to show that AliveCor’s domestic expenditure in the

exploitation of its patents is substantial under subsection (C) for a domestic industry relating to

¥ In the view of Commissioner Kearns, a proper contextual analysis for “significance”
requires some comparison of domestic and foreign activities or investments where the domestic
industry products benefit from both. This comparison can be through, for example, a comparison
of domestic to foreign expenditures or a value-added analysis. See Certain Electronic Candle
Products and Components Thereof, Inv No. 337-TA-1195, Comm’n Op. at 38 n.22 (Kearns
footnote) (July 14, 2022).
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the KBS products that “exists.” See ID at 183. Moreover, AliveCor’s continued activities after
the KBS products ceased to be manufactured and sold are sufficient to show an industry that
exists as of the date AliveCor filed its complaint.

3.  Economic Prong of the Domestic Industry Requirement Under Subsection

(B)

The Commission has determined to affirm the ID’s finding that AliveCor failed to
establish the economic prong of the domestic industry requirement under subsection (B) relating
to the KBS products. In support of its assertion that its [[ ]] investments in R&D labor
allocated