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Ex-1156 Robbins, Rebecca, Matthew D. Weaver, Jason P. Sullivan, Stuart F. 

Quan, Katherine Gilmore, Samantha Shaw, Abigail Benz, Salim 

Qadri, Laure K. Barger, Charles A. Czeisler, & Jeanne F. Duffy. 
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I, Dr. Brian Anthony, declare: 

 

I. INTRODUCTION 

1. I am the same Dr. Brian Anthony that submitted a Declaration in this 

proceeding (Ex-1002). I submit this Reply Declaration on behalf of Samsung 

Electronics Co., Ltd. and Samsung Electronics America, Inc. (collectively, 

“Samsung” or “Petitioner”), in response to portions of the Declaration of Dr. Patrick 

Mercier (Ex-2018) (“Mercier Decl.”) on behalf of Patent Owner Ouraring, Inc. 

(“Oura,” “Patent Owner,” or “PO”). 

2. In preparation for this Reply Declaration, I have considered the 

materials discussed in my Declaration (Ex-1002) and this Reply Declaration, 

including, for example, U.S. Patent No. 11,868,178 (“the ’178 Patent”) (Ex-1001), 

the references cited by the ’178 Patent, the prosecution history of the ’178 Patent, 

various background articles and materials referenced in my Declaration (Ex-1002) 

and in this Reply Declaration, the prior art references identified in my Declaration 

(Ex-1002) and in this Reply Declaration, the Patent Owner’s Response (“POR”), the 

Declaration of Dr. Patrick Mercier (Ex-2018) including certain references cited 

therein, the transcript of my deposition in this proceeding (Ex-2020, Ex-2021), and 

the transcript of the Deposition of Dr. Patrick Mercier (Ex-1081, Ex-1082). In 

addition, my opinions are further based on my education, training, experience, and 
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knowledge in the relevant field. PO’s arguments fail and the challenged claims 

should be cancelled. 

3. I am being compensated at my usual and customary rate of $500 per 

hour.  No part of my compensation depends on the outcome of this proceeding, and 

I have no other interest in this proceeding. My compensation is in no way contingent 

on the nature of my findings, the presentation of my findings in testimony, or the 

outcome of this or any other proceeding. I have no other financial interest in this 

proceeding. 

4. I reiterate the Background and Qualifications, Relevant Legal 

Standards, Level of Ordinary Skill in the Art, and Technology Background sections 

of my Declaration (Ex-1002), as if fully set forth herein. Ex-1002 ¶¶4-22, 42-131.  

5. For the following reasons, it remains my opinion that: (1) Claims 1-3 

and 17-18 of the ’178 Patent are obvious over Schröder (Ex-1007); (2) Claims 1-3 

and 13-16 are obvious over Schröder in view of Niwa (Ex-1005); (3) Claim 12 is 

obvious over Schröder in view of Mestas (Ex-1010); (4) Claims 1, 4-11, and 13-16 

are obvious over Schröder in view of Yuen (Ex-1006); (5) Claims 1-3 and 13-18 are 

obvious over Niwa; (6) Claims 1-3 and 13-18 are obvious over Niwa in view of 

Schröder; (7) Claim 12 is obvious over Niwa in view of Mestas; (8) Claim 12 is 

obvious over Niwa-Schröder in view of Mestas; (9) Claims 4-11 are obvious over 
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Niwa in view of Yuen; and (10) Claims 4-11 are obvious over Niwa-Schröder in 

view of Yuen. 

II. DR. MERCIER’S ARGUMENTS AGAINST GROUNDS 1-4 FAIL 

A. Independent claim 1 is rendered obvious by Schröder (Ground 1), 

Schröder-Niwa (Ground 2), or Schröder-Yuen (Ground 3)  

6. Dr. Mercier does not dispute that Schröder, alone or in combination 

with Niwa or Yuen, teaches elements 1[pre]-[b]. See Ex-1081 (Mercier Tr. 75:15-

21). Instead, PO disputes Schröder’s teachings of a battery, PCB, and sensors housed 

inside the finger-ring’s cavity as recited in elements 1[c]-1[e].  

1. Element 1[c]: a battery positioned within a cavity formed 

between the internal housing component and the external 

housing component, wherein the battery comprises a shape 

and size configured to fit within the cavity between the outer 

circumferential surface of the external housing component 

and the inner circumferential surface of the internal housing 

component, and wherein the battery extends through at least 

a first portion of the cavity of the finger-worn wearable ring 

device 

7. Dr. Mercier does not dispute that Schröder teaches a battery. See Ex-

1081 (Mercier Tr. 97:3-4). Rather, Dr. Mercier argues that Schröder does not 

disclose any position of a battery, or what such a battery would look like, and thus 

cannot meet any of the structural limitations set forth in limitation 1[c]. Dr. Mercier 

believes that because Schröder does not provide “details of the battery shape, size, 

or location” within Schröder’s housing, a POSITA could not design a battery within 

the cavity of the ring device. Ex-2013 ¶¶107-108. But nothing in the claims, 
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specification, or prosecution history requires a battery of a certain “shape, size, or 

location.”   

8. Element 1[c] recites: a battery positioned within a cavity formed 

between the internal housing component and the external housing component, 

wherein the battery comprises a shape and size configured to fit within the cavity 

between the outer circumferential surface of the external housing component and the 

inner circumferential surface of the internal housing component, and wherein the 

battery extends through at least a first portion of the cavity of the finger-worn 

wearable ring device. 

9. Therefore, claim 1 merely requires a battery that fits within a cavity 

between internal and external housing components, and that cavity being between 

the external housing component’s outer circumferential surface and the internal 

housing component’s inner circumferential surface. Dr. Mercier is correct claim 1 

does not specify the exact measurements or position of the battery, but that does not 

mean  

10. Dr. Mercier improperly imposes a higher standard on the prior art, by 

requiring it to disclose specific structural and positional details that are absent from 

the claimed battery limitation. But Claim 1 does not impose structural limitations, 

such as “what such a battery would look like.” Nor does the ’178 Patent specification 

disclose exact measurements. Indeed, Dr. Mercier acknowledged that the ’178 
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Patent does “not describe manufacturing of batteries” or “provide specific details on 

how to do size reduction” of curved batteries. See Ex-1081 (Mercier Tr. 17:3-7, 

18:17-19:9); see also id., (Mercier Tr. 15:25-16:2, 135:4-17).  While Dr. Mercier 

argues that it is conclusory to suggest that an “optional and unknown sized battery” 

would be inside the cavity of Schröder’s finger ring “that is outfitted to carry no 

more than a wire,” he agrees that “inlay 12, with chip module 10 and various other 

components on it, is inserted into a recess between ring halves 16 and 18 in 

Schröder.” Ex-1081 (Mercier Tr. 82:10-13).  

11. As I explained in my declaration, Schröder’s battery must be of a “size 

and shape to fit within the cavity” of the finger ring, and thus must be arranged 

between internal and external housing components. Ex-1002 ¶¶166-168. Even if 

Schröder is silent about its battery’s exact position, a POSITA is not an automaton 

and would have known to place a battery within the confines of the ring.  Ex-1002 

¶¶166-168; Ex-2020 (Anthony Tr. 162:14-163:11, 168:22-172:5). Dr. Mercier 

agreed “that a POSITA would be able to look at the components that need to be 

powered and do a routine engineering exercise to determine the proper power supply 

and other features of the battery.” See Ex-1081 (Mercier Tr. 130:18-22). Dr. Mercier 

acknowledged that determining the specifications of a battery was within the skill of 

a POSITA using “basic engineering principles.” See id., (Tr. 131:1-14) (testifying a 

POSITA “would understand the peak and average power needs of the device and 



U.S. Patent No. 11,868,178 

Reply Declaration of Brian W. Anthony, Ph.D. 

6 

would use that information to … select an appropriate battery”). So even if Schröder 

did not disclose a battery within its housing, a POSITA would have known how to 

determine the specifications for such a battery to power the components within the 

ring and to fit within the ring. This is consistent with my declaration, where I 

discussed that “the battery must be configured in size and shape to fit within the 

cavity.” Ex-1002 ¶¶166-167.  

12. Next, Dr. Mercier argues that Schröder’s battery would need to be in 

its chip module 10, which protrudes from the ring housing and is not disclosed to be 

“in inlay 12” because chip module 10 would have been too large to fit within the 

inlay.  Ex-2018 ¶¶98-99. I disagree with Dr. Mercier’s opinion that Schröder’s 

battery would protrude out of the ring. He appears to rely solely on Figure 3 of 

Schröder. See Ex-2018  ¶¶97-99.  But I am not relying on Schröder’s chip module 

10 nor Schröder’s figure 3 depiction of chip module 10 protruding out of the housing. 

In addition, Schröder discloses other configurations, without cap 14, as shown in 

Figure 4, in which the chip module 10 and Schröder’s other electronic components 

are inside of the ring. See Ex-1081 (Mercier Tr. 77:12-18, 82:4-13, 124:3-7, 145:24-

146:2). Dr. Mercier agrees that Figure 4’s embodiment is different than Figure 3’s 

embodiment. See Ex-1081 (Mercier Tr. 77:15-18).  

13. I also disagree with Dr. Mercier’s opinion that Schröder needed to 

disclose its battery’s precise position within a cavity. I note that Dr. Mercier agreed 
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that “inlay 12, with chip module 10 and various other components on it, is inserted 

into a recess between ring halves 16 and 18 in Schröder.” Ex-1081 (Mercier Tr. 

82:10-13). Dr. Mercier further agreed that there must be a recess anytime there is an 

inlay because “how else is it going to get in there? It needs space to exist, right?” Id. 

(Mercier Tr. 101:12-16). While Dr. Mercier states Schröder does not provide the 

exact details, he confirmed that a POSITA would have understood how the electrical 

components would fit inside of Schröder’s ring, based on Schröder’s teachings and 

the level of a POSITA. As I explained in my declaration, “components housed inside 

a device are necessarily in a cavity within the device.” Ex-1002 ¶¶162-164. 

14. Schröder teaches that its energy storage unit, i.e., battery, provides 

power to chip module 10, which is taught to be within Schröder’s housing on inlay 

12. See Ex-1007, 9:13-15, 11:46-50. A POSITA would have understood Schröder as 

teaching the chip module in the recess. Ex. 1007, 9:58–60, 12:8–9, 12:48–52, 12:62–

65, Fig. 8.  

15. Schröder’s components—e.g., its battery—would be understood to be 

inside the ring. I explained how placing components inside of a ring-form factor was 

well known. See, e.g., Ex-1002 ¶¶68-82, ¶276 (citing Ex-1013 ¶¶28, 73; Ex-1062 

¶¶17, 30). Dr. Mercier agreed “inlay 12, with chip module 10 and various other 

components on it, is inserted into a recess between ring halves 16 and 18 in 

Schröder.” Ex-1081 (Mercier Tr. 82:10-13, 101:12-16) (agreeing that there has to be 
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a recess anytime there is an inlay because “how else is it going to get in there? It 

needs space to exist, right?”). A POSITA would have understood that Schröder’s 

battery would be included between Schröder’s ring housings 16 and 18.  

16. Furthermore, Dr. Mercier quotes Schröder out of context.  The 

immediately preceding sentence in Schröder states that “[i]deally, a ring blank has a 

uniform thickness over its total length, in order to avoid later steps or shoulders.” 

Ex-1007, 14:9-10. Schröder clearly sets forth the goal of “uniform thickness,” but 

still provides guidance in case the ideal condition cannot be met.  See Ex-1007, 14:9-

13. Schröder repeatedly indicates that the ideal situation is that any components that 

are attached to the inlay inside a recess of its ring halves and do not protrude beyond 

the device. See Ex-1007, 13:27-25, 14:9-20.    

17. Moreover, the desire to keep components contained within a wearable 

was well known by 2013. Prior art shows that there are only so many configurations 

for electrical components inside a wearable electronic. I previously discussed Rhee 

in my declaration, which teaches a finger-ring sensor with inner and outer surfaces. 

Ex-1002 ¶¶165-164. Back in 1998, Francine Gemperle authored a study entitled 

“Design for Wearability,” discussing wearable computer technology. The Gemperle 

study offers “design guidelines” that outline “the considerations and principles 

necessary for the design of wearable electronics.” Ex-1084, 2. One of these 

guidelines is “containment,” which Gemperle describes as considering what goes 
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inside the form factor: “Designing wearable objects generally requires the object to 

contain materials such as digital technology, water, food, etc. While some of these 

things are malleable in form, there are many constraints that these ‘insides’ bring to 

the outer form.” Id., 4. These references illustrate the general requirement that 

electronic components be housed within the form factor.  

18. That said, given the small volume of a finger-ring form factor, there are 

a finite number of configurations possible for electronical components. There is a 

limited amount of space for a cavity so the number of configurations for these 

internal components is also limited. For example, and as I explained in my 

declaration about background information for assembling electronic parts and for 

dependent claims 2 and 3, components are either going to overlap or not overlap. 

See Ex-1002 ¶¶72-86, 182-183.  I also discussed prior art that showed internal 

electronic components could be assembled at various positions on a ring device, such 

as the inner band, the top of the device, or the bottom of the device.  See Ex-1002 

¶¶78-86. Thus, a POSITA would not need every component’s precise location in 

order to enable an invention.  

19. Moreover, Schröder suggests a desire to minimize the amount of space 

taken up by electrical components. For example, Schröder describes a chip module, 

antenna coil and “further electronics” on a carrier foil. See Ex-1005, 13:22-25. 

Schröder then states “a depression is manufactured in the carrier foil, e.g. by milling, 
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lasering etching, before” the other components “are inserted into the depression. Id., 

13:27-31. Schröder expressly states that the purpose of the depression is to prevent 

components from protruding beyond the carrier foil to allow for “an even surface.” 

Id., 13:31-35. This passage in Schröder demonstrates the general desire to best 

utilize the limited space of a wearable electronic device. See also Ex-1081 (Mercier 

Tr. 112:4-9).  

20. A POSITA would have known that there are only so many ways to 

arrange components inside an enclosed ring.  Having reviewed Dr. Mercier’s 

declaration and transcript, he does not articulate a reason for his disagreement.  

21. Dr. Mercier agreed that there are several motivations that attribute to 

how a POSITA would configure Schröder’s components. See, e.g., Ex-1081, 

(Mercier Tr. 112:4-9). As I explained in my deposition, when designing a ring, a 

POSITA understands that there are “design trade-offs, including use of space relative 

to other design factors.” Ex-2020, 61 (Anthony Tr. 243:4-12). Indeed, a POSITA 

considers “the manufacturability, the comfort, the size, the space, the cost. And 

having it be a ring and constraints, it has a range of size, but doesn’t make it have to 

be the tiniest thing possible.” Id. (Anthony Tr. 243:13-21). 

22. Even if Schröder discloses a battery that is not encapsulated within the 

ring’s housing components, that does not foreclose the idea from being obvious to a 

POSITA. Dr. Mercier acknowledged that a POSITA would have known how to 
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determine the specification for a ring’s components to allow them to fit within the 

ring.  See Ex-1081 (Mercier Tr. 130:18-131:8) (testifying a POSITA “would 

understand the peak and average power needs of the device and would use that 

information to … select an appropriate battery”); see also id., (Mercier Tr. 112:4-9).  

23. Likewise, even if the battery is in the chip module 10 as Dr. Mercier 

proposes, then the battery may still be located between the internal and external 

housing components by being on the bottom of chip module 10 or the recess it sits 

in, closest to inlay 12.  Annotated Figure 3 below illustrates this configuration. 

 

Ex-1005, Fig. 3 (annotated). 

24. While Dr. Mercier argues a POSITA would not have the skill to modify 

Schröder to configure and fit a battery into a finger ring, Dr. Mercier misunderstood 

my testimony when I explained why I did not initially opine on finding a battery in 
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2013 to fit in Schröder’s ring—simply because Schröder undisputedly teaches a 

battery that is presumed enabled. Ex-2020, 206:14-18, 214:7-17, 321:5-10. But a 

POSITA of a wearable electronic at the time of the ’178 Patent would have designed 

components to be placed within the wearable electronic. Indeed, wanting to keep 

components contained within a wearable device is a commonsense design 

consideration, that was formally published as early as the 1990s. See Ex-1062, 2, 4. 

At my deposition, I explained that a POSITA would have known how to determine 

specifications for a battery to fit inside Schröder’s cavity and how to source such a 

battery from vendors. Ex-2021 (Anthony Tr. 315:9-316:19-21, 454:2-455:11). And 

I previously explained in my declaration that a POSITA would have found it obvious 

to place the battery within the inlay to allow for wireless charging of the battery. See 

Ex-1002 ¶164. Nothing in Schröder teaches away from placing a battery within 

Schröder’s inlay. 
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2. Element 1[d]: a printed circuit board disposed between the 

internal housing component and the external housing 

component, wherein the printed circuit board extends 

through at least a second portion of the cavity of the finger-

worn wearable ring device different from the first portion; 

and  

Element 1[e]: one or more sensors electrically coupled with 

the printed circuit board and the battery and configured to 

acquire data from the user through the internal housing 

component; 

25. It is my opinion that Schröder, alone or in combination with Niwa 

(Ground 2) or Yuen (Ground 4), teaches the PCB and sensor limitations. 

a. Dr. Mercier requires a level of specificity that is 

inconsistent with what is actually required by the 

claims. 

26. Dr. Mercier appears to require very detailed instructions in order to 

understand all that a prior art reference like Schröder teaches. For example, he 

requires Schröder to provide details on how its components are arranged. Yet, when 

asked, he admitted that it would not be outside the level of a POSITA and that he 

did not feel the need to do the analysis required to miniaturize all of the power 

components to fit inside the housing. See, e.g., Ex-1081, 21:25-23:17; see also Ex-

1002 ¶215; Ex-2021 (Anthony Tr. 454:2-456:22) (my testimony regarding “at the 

time of 2013, a POSITA would have been familiar with the miniaturized electronic 

components that were available and found it trivial”). But Dr. Mercier’s testimony 

actually supports my point: the configuration is a matter of choice that a POSITA 

would have found obvious. Dr. Mercier seems to categorize that the components 
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being inside the ring as significant and faults Schröder’s disclosure, but Schröder 

does not need to disclose what is well-known in the art, such as having electronic 

components inside of the ring housing because that is within the knowledge of a 

POSITA and there are certainly motivations on how to configure Schröder’s 

components. For example, as I previously explained, a “POSITA, in looking at the 

design trade-offs in terms of battery size and providing power for the functionality 

on the PCB, Schröder, in view of the knowledge of a POSITA, would know how to 

arrange such components inside of the cavity of Figure 7.” Ex-2020, 212:6-214:13. 

Moreover, Dr. Mercier discussed that the ’178 Patent did not invent the ring form 

factor, batteries, and using biometric sensors on wearables devices. Ex-1081 

(Mercier Tr. 15:11-18:22); see also Ex-1082 (Mercier Tr. 202:3-206:13).  

27. As I explained above, a POSITA would have known that there are only 

so many ways to arrange components inside an enclosed ring. The design 

consideration of “containment,” i.e., keeping components contained within a 

wearable electronic has been known for decades before the ’178 Patent. See Ex-

1062.  

28. At my deposition, I testified that a POSITA would have been 

“cognizant of not having significant radial changes” to Schröder’s ring because the 

ring needed to be both “aesthetically” pleasing and thick enough “from a 

manufacturing perspective” to conform within the housing.  Ex-2021 (Anthony Tr. 
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278:11-279:9). Thus, Schröder need not describe specific arrangement details that 

are absent from the claim elements because a POSITA would have known how to 

conform the ring’s components to its housing.  

b. Schröder teaches a PCB in the ring’s cavity (Ground 

1) . 

29. Dr. Mercier argues Schröder’s inlay cannot be the claimed PCB 

because the inlay is a cavity. See Ex-2018 ¶96. Dr. Mercier asserts that I adopted 

Wikipedia’s definition of PCB, and that definition excludes Schröder does not teach 

an inlay consistent with that definition. See id., ¶122. I disagree with Dr. Mercier’s 

assessment. As an initial matter, I merely referenced the Wikipedia article for “PCB” 

to confirm what this well-known acronym stood for. This reference was not a formal 

adoption of what I believe is a “printed circuit board.”  See Ex-2020, 19 (Anthony 

Tr. 73:12-16). Second, the ’178 Patent itself does not “specifically show the wiring 

between components” for its PCB. See Ex-1082 (Mercier Tr. 464:4-19). 

30. Nonetheless, even under the Wikipedia definition, it is my opinion that 

Schröder’s inlay is a PCB. For example, a POSITA would have understood that 

Schröder’s inlay 12 that “consists of a preferably flexible carrier material, e.g. PET, 

Kapton, etc.” (Ex-1007, 12:28-29) would be understood as a PCB because, as 

described in the Wikipedia PCB page, Kapton is “a polyimide foil. Used for flexible 

printed circuits, in this form common in small form-factor consumer electronics or 

for flexible interconnects.” Ex-2023, 9; see also Ex-2020 (Anthony Tr. 73:12-16); 
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Ex-1081, (Mercier Tr. 80:17-81:10). The ’178 Patent describes how its own PCB 

can also be made of a “flexible material clear to those of skill, such as polyimide.” 

Ex-1001, 18:38-40.2  

31. Beyond the material of inlay 12 being understood as a PCB, I explained 

at my deposition how components like the battery “need to be assembled on the 

inlay”, which is consistent with the Wikipedia definition of PCB. See Ex-2020  

(Anthony Tr. 172:1-5); see also id. (Anthony Tr. 167:21-168:10) (explaining “the 

chip module and other electronics are embedded on an inlay”); id. (Anthony Tr. 

173:5-16 (“[T]he Schröder finger ring has a battery positioned within the cavity 

between the internal and external housing components. Schröder describes the inlay 

with the components embedded on it certainly in column 12, so a POSITA reading 

Schröder would understand that the battery is on that inlay that sits inside the 

cavity.”). Dr. Mercier even agreed that Schröder’s carrier foil may have depressions 

manufactured into the carrier foil so that electronic devices can be inserted into those 

depressions. Ex-1081, 105:9-108:9. A POSITA would have understood that when 

there is a carrier with components assembled on a substrate and these components 

are connected to other circuitry and components with traces and other features, the 

carrier is a PCB. A POSITA would understand the described carrier as a PCB is 

 
2 To the extent that Dr. Mercier alleges that PCB requires multiple layers and wiring, 

Dr. Mercier agrees that Schroder teaches having multiple layers (Ex-1081, 107:23-

108:9) and a wiring pattern (id., 106:17-25).  
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because the key features (substrate, component mounting, conductive pathways, and 

mechanical and electrical connectivity) align directly with the fundamental 

characteristics of a PCB or “carrier with components assembled on a substrate and 

connected to each other using circuitry” as described.  In my original declaration 

(Ex-1002), this understanding was discussed in the context of explaining that 

Schröder’s device and similar prior art references disclose or suggest such 

arrangements. Specifically, the specification describes (and my declaration notes) 

Schröder's flexible carrier material (such as PET or Kapton foil), onto which 

components like chips, antenna coils, and other electronic devices can be applied 

and interconnected, directly aligning with typical PCB construction principles. For 

instance, my declaration explains that Schröder’s teachings would be understood as 

using a “flexible carrier” or “carrier foil” with components mounted on it, analogous 

to a flexible PCB or a rigid-flex PCB, depending on the implementation details. 

32. As I explained in my declaration and further explained in my 

deposition, when viewing Schröder’s ring halves 16 and 18 configuration of Figure 

7 arrangement in the cross-section arrangement of a modified but consistent Figure 

5, which I have annotated as Figure 5’ below, Schröder’s PCB (inlay 12, purple) is 

between the inner housing component (16, red) and external housing component (18, 

green). See Ex-1002 ¶¶156-160; Ex-1007, 12:62-65; Ex-2020, 44:3-45:2 (“Figure 4 

in the patent and Figure 5 in the patent, describe these two rings that go together, 
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and 18 and 16 are two halves of these rings. But in Figure 7, the internal housing 

component is the inner ring and the external housing component is the outer ring.”). 

Schröder’s inlay 12 is in a recess between Schröder’s ring housing components 16 

and 18. In the Figure 7 configuration, inlay 12 conforms to the arc of the cavity 

between internal housing component 16 and external housing component 18 because 

the components (16, 18) wrap around the circumference of the user’s finger. 

 

Ex-1005, Fig. 5’ (modified).  

33. Dr. Mercier argues that Schröder used the term “circuit board” in one 

embodiment to support the notion that a POSITA would not consider Schröder’s 

inlay to be a PCB. See Ex-2018 ¶122. Dr. Mercier appears to have overlooked 

Schröder’s explanation that “inlay 12 serves as a carrier,” Ex-1007, 8:57-58, which 

is consistent with what a POSITA would have understood a PCB is, or its other 
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references to “circuit,” in explaining how its various components are electronically 

connected, see, e.g., id., 6:6:20-27, 6:43-45, 9:60-62, 11:63-67; Figs. 4-10. Instead, 

Dr. Mercier relies on Schröder’s embodiment where its external secure unit 2 is “in 

the form of an M2M module for vehicles,” and thus unrelated to Schröder’s finger-

ring teachings. Ex-1007, 22:39-42. 

c. Schröder-Niwa teaches a PCB in the ring’s cavity 

(Ground 2). 

34. Dr. Mercier argues Schröder-Niwa does not teach the PCB limitation 

because Schröder’s ring halves do not correspond to recited internal and external 

housing structures, Niwa’s stacking arrangement runs counter to Schröder’s curved 

inlay, and that there are no details about the location of the circuits to supply power 

to the battery. I disagree. 

35. First, Schröder’s ring halves 16 and 18 correspond to the internal and 

external housings in Schröder’s Figures 7 and 8 configuration for the reasons 

explained above for Schröder alone and further supported by my deposition 

testimony. Ex-2020, 205:8-210:13; see Ex-1002 ¶¶155-160; Ex-1007, 12:62-65; Ex-

2020, 44:3-45:2.   

36. Second, Dr. Mercier’s opinion fails to acknowledge that flat 

components can be in a curved inlay.  As I explained at my deposition, “a battery 

could exist in part of the cavity going partially circumferentially around and 

following the cavity, following the structure. It could exist as a narrow band all the 
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way around.” See Ex-2020, 43 (Anthony Tr. 171:19-1). I further elaborated that the 

battery did not necessarily have to be curved: it “could be curved for a small enough 

battery. It potentially could be a flat structure or a small battery, but presumptively 

a design trade-off would point to whether you needed a curved battery and/or a flat 

[e.g. piece-wise stepped] battery.” Ex-2020, 43 (Anthony Tr. 172:6-11); see also id., 

44 (Anthony Tr. 175:10-19) (chip modules could be of different sizes and also placed 

on the inlay). 

37. Third, the claim does not specify the location of the battery’s circuitry. 

Although this is a detail a POSITA would have known to address and implement 

without the additional disclosures from Schröder or Niwa, Schröder explicitly 

teaches that its energy storage device, i.e. battery, supplies power to its chip module 

10 (Ex-1007, 11:46-50). Niwa further teaches how its battery supplies power to its 

components and the importance at keeping its battery separate from the ring’s 

components for thermal management. Ex-1005, ¶217.  

38. Dr. Mercier then argues Schröder-Niwa does not teach non-overlapping 

or partially overlapping cavity portions because there was no explanation for how 

Niwa’s flat components would be adapted to Schröder’s curved inlay. Ex-2018 ¶142. 

But Niwa itself discloses flat components housed within a curved ring. Ex-1005 

¶¶193, 200, 207, 217, Figs. 27, 28; Ex-1002 ¶¶202-203, 210.  
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39. Finally, Dr. Mercier argues there is no motivation to combine Schröder 

and Niwa because, according to Dr. Mercier, Schröder’s “sole goal” is to use infrared 

to detect vein patterns for security verification. See Ex-2018 ¶131. But then Dr. 

Mercier acknowledged that the ’178 Patent itself describes using its capillary 

mapping for security applications. Ex-1001, 38:37-64, 40:34-41; Ex-1081 (Mercier 

Tr. 143:14-16). A POSITA viewing Schröder would have looked to other biometric 

sensors, like Niwa’s photoplethysmography sensor, to improve Schröder’s security 

goals. See Ex-2020 (Anthony Tr. 150:8-153:6).  

d. Schröder-Yuen teaches a PCB in the ring’s cavity 

(Ground 3). 

40. Dr. Mercier argues Schröder-Yuen does not disclose a PCB between 

internal and external housing components because Yuen’s PCB would have too big 

for Schröder’s inlay and that because Yuen teaches a wristband, Schröder would 

have to be completely redesigned. I disagree. First, Yuen’s explicitly states that its 

device could be worn as an “earring” or “toe band,” which is substantially similar in 

size to a finger ring. See Ex-1006, 24:35-40; Ex-1002 ¶261; see also Ex-1081 

(Mercier Tr. 161:12-19) (Dr. Mercier acknowledging “ring” and “band” can be 

synonymous). As I explained at my deposition, a POSITA reading Yuen “would 

understand the various design trade-offs in order to … accomplish that and how to 

accomplish a toe band,” because the mere change in proportional size of PCB would 

have been an obvious change for a POSITA. Ex-2021 (Anthony Tr. 390:2-392:2). 
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41. Second, Yuen explicitly teaches “a flexible printed circuit board” along 

with a variety of electronic components attached to the flexible PCB, which are 

unaddressed by PO. Ex-1006, 2:38-39; see also Ex-2021, 354:22-256:4 (“the 

photodetectors on a flexible or pliable substrate such as flexible PCB allow the inner 

surface to adapt to the shape of the user’s appendage”). 

42. Third, my testimony is not based on bodily incorporation. It is my 

opinion that, to the extent Schröder does not teach a PCB, Yuen discloses a flexible 

PCB and a POSITA would have been motivated to use a flexible PCB within its 

housing components. See Ex-1006, 2:38-39, 12:35-38); Ex-2021, 24 (Anthony Tr. 

351:3-356:11) (“I’m not proposing wholesale copying of that PCB.”). In view of 

Yuen and a POSITA’s knowledge, a POSITA would have known how to configure 

a flexible PCB to fit within Schröder’s ring for the reasons I explained above for 

Schröder alone. See supra Section II.A.2. This is consistent with my declaration. See 

Ex-1002 ¶¶265-266. As I explained at my deposition, flexible PCBs were well 

known before 2013. See Ex-2020 (Anthony Tr. 146:7-11). 

B. Dependent claims 17 and 18 are rendered obvious by Schröder. 

43. For claims 17 and 18, Dr. Mercier again argues that Schröder does not 

disclose the battery’s position or disclose a PCB. Ex-2018 ¶¶125-126. I disagree for 

the reasons I explained above for these limitations. Dr. Mercier also faults my 

annotation of Figure 7, arguing I failed to annotate the claimed battery and PCB 
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surrounded by the cavity enclosed the sidewalls. Ex-2018 ¶¶125-126. But such 

annotations are unnecessary because Schröder undoubtedly teaches the claimed 

battery and PCB for the reasons I explained above and in my declaration. 

44. Moreover, a POSITA would have understood that the “cavity between 

the internal and external housing components … houses and thus surrounds” 

Schröder’s PCB and battery for the reasons stated in my declaration. Ex-1002 ¶¶162-

165, 171, 190. Dr. Mercier even agreed that there must be a recess anytime there is 

an inlay because “how else is it going to get in there? It needs space to exist, right?” 

Ex-1081 (Mercier Tr. 101:12-16). Similarly, in view of Schröder’s teachings that 

inlay 12, with chip module 10 and various other components on it, are inserted into 

a recess between ring halves 16 and 18 in Schröder (Ex-1081, (Mercier Tr. 82:10-

13)), a POSITA would have understood that they exist within the cavity of the 

housing components because they “need[] space to exist” within the housing.  

C. Dependent claims 2 and 3 are rendered obvious by Schröder 

(Ground 1) or Schröder-Niwa (Ground 2). 

45. As I explained in my declaration, Schröder teaches non-overlapping 

and partially overlapping cavity portions because those are the only two options for 

cavity portions inside an enclosed ring. See Ex-1002 ¶¶ 182-184, 209. 

46. It is my opinion that Niwa teaches components mounted on PCBs. As 

I explained in my declaration, depending on the design choice, the battery can be not 

directly mounted to the PCB so that the cavity portion that the battery is located does 
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not overlap with the PCB. Ex-1002 ¶210. Alternatively, the battery can be directly 

mounted to the PCB so that portion of the cavity where the battery is located partially 

overlaps with the cavity portion where the PCB is located. Ex-1002 ¶¶200, 207, 213. 

Niwa provides the benefit for both non-overlapping and overlapping portions. At my 

deposition, I explained that a POSITA would have understood the benefits of 

overlapping portions—e.g., reducing the risk of electrical components and PCB 

losing connection. See Ex-2020 (Anthony Tr. 220:19-221:5). Niwa’s “stacking 

construction” decreases the volume a PCB uses. I explained at my deposition that a 

POSITA would be motivated to partially overlap the portions: 

Niwa is trying to decrease the size of unit 20, and in doing so, in view 

of those teachings, a POSITA would similarly have been motivated to 

partially overlap the first portion of the cavity that has the battery and 

the second portion of the cavity that has the PCB as is discussed -- as 

disclosed by Niwa, [t]o fit components inside the limited volume.  

 

Ex-2021 (Anthony Tr. 272:10-17) (emphases added); see also id. (Anthony Tr. 

272:21-273:3) (Niwa was “concerned with fitting components inside of a small 

volume, and so is motivated to have things overlapping)”; id. (Anthony Tr. 269:5-

281:20, 405:21-408:17). 

D. Dependent claims 13-16 are rendered obvious by Schröder-Niwa 

(Ground 2). 

47. Dr. Mercier argues Schröder-Niwa does not teach claims 13-16, which 

specify various configurations for light-emitting sensors, because Schröder is not 

directed to photoplethysmography (PPG) for Niwa’s teachings to be implemented 
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into Schröder. Ex-2018 ¶145. But a POSITA would have been motivated to modify 

Schröder with Niwa for the reasons explained above—that a POSITA would want 

to improve its security application with biometric sensors. It is my understanding 

that Schröder need not be directed to PPG for a POSITA to have considered Niwa. 

For example, incorporating additional light-emitting diodes (LEDs) like Niwa’s 

implementation provides for beneficial redundancy in the device. See Ex. 2020 

(Anthony Tr. 228:22-229:18, 231:14-235:1, 239:15-240:1); Ex. 2021 (Anthony Tr. 

282:20-284:13). 

E. Dependent claims 3 and 12 are rendered obvious by Schröder-

Mestas (Ground 3). 

1. PO’s “motivation” argument against Schröder and Mestas 

fails. 

 

48. Dr. Mercier argues that because the power requirements of Schröder 

and Mestas are different, there would be no motivation to combine these references 

or a reasonable expectation of success. See Ex-2018 ¶159. I disagree for the reasons 

explained in my declaration. See Ex-1002 ¶¶239-242. For example, a motivation 

exists because Mestas’s teachings offer better use of Schröder’s housing, Ex-2021 

(Anthony Tr. 307:3-17, 310:9-19), and teaches increased battery strength, id. 

(Anthony Tr. 327:6-15).  
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49. As I explained in my declaration, a POSITA would have known how to 

implement a curved battery like that taught by Mestas in Schröder’s ring. See Ex-

1002 ¶¶243-249. A battery having a curved shape like the “curved battery” of Mestas 

would have been obvious to try to avoid increasing the ring’s thickness or straining 

the battery or housing. To clarify, my opinion was not based on bodily incorporation 

of Mestas’s battery into Schröder’s ring. Rather, implementing a curved battery 

would have come up in design considerations for the ring. See Ex-2020 (Anthony 

Tr. 172:1-5) (“There’s design flexibility in how you would locate any component 

to accomplish the design trade-offs with the amount of battery capacity needed 

relative to the other components that also need to be assembled on the inlay.”). As I 

explained at my deposition, “a battery could exist in part of the cavity going partially 

circumferentially around and following the cavity, following the structure. It could 

exists as a narrow band all the way around.” See Ex-2020 (Anthony Tr. 171:19-1). I 

further elaborated that the battery did not necessarily have to be curved: it “could be 

curved for a small enough battery. It potentially could be a flat structure or a small 

battery, but presumptively a design trade-off would point to whether you needed a 

curved battery and/or a flat battery.” Ex-2020 (Anthony Tr. 172:6-11); see also id. 

(Anthony Tr. 175:10-19) (chip modules could be of different sizes and also placed 

on the inlay). 
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50. Relatedly, a POSITA would have known how to contact vendors for 

the appropriately sized battery.  At my deposition, I explained that a POSITA need 

not design a battery from scratch.  Dr. Mercier also agreed that the ’178 Patent itself 

lacks any details on how to manufacture its battery from scratch. See Ex-1082 

(Mercier Tr. 411:18-413:19, 490:14-22, 523:15-17, 526:9-10). 

51. Moreover, Dr. Mercier acknowledged that electronic components 

naturally trend smaller: 

Q. And would you agree that around 2013 there was a general 

drive towards making electronic components smaller? 

A. Yes. 

Q. And would you agree that there was a general drive around 

2013 towards making batteries smaller? 

A. Yes.· And to add a little bit to that, the semiconductor 

industry has benefited tremendously from Moore’s law, which 

is a scaling law that suggests that the -- you know, the number 

of transistors you can fit on a chip doubles every roughly 18 

months. It’s a beautiful exponential law that increases 

computing and electronic capabilities massively every year, 

which, you know, is used to improve computing capabilities but 

can be also potentially used to miniaturize electronics. But, 

unfortunately, there's no kind of equivalent Moore’s law for 

battery design that I'm aware of.· And my understanding of 

batteries is that they scale extremely slowly over time.  

Q. Okay.· But you would agree that there was kind of a general 

pressure in the industry around 2013 to attempt to miniaturize 

batteries, correct? 

… 

A. I do. 

 

Ex-1081 (Mercier Tr. 147:20-148:16).  
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52. It is therefore my opinion that a POSITA would have been motivated 

to make curved batteries smaller in view of this trend.  A POSITA would have 

known to design a ring with a battery that fits within the ring’s housing.  

53. Additionally, Dr. Mercier takes my testimony about batteries out of 

context to argue that a POSITA would have used “coin type batteries” for Schröder’s 

ring.  See, e.g., Ex-2021 (Anthony Tr. 315:9-22, 455:1-11). To be clear, I explained 

that there was no need for a POSITA to design the battery to fit into a ring because 

there were vendors that sell batteries: 

A. They’re not going to design an LED or a battery from scratch. 

They’re going to secure those components from providers that 

sell those items when they're designing their device. So they're 

not going to design an LED from scratch… 

A. He’s capable of figuring out what size it needs to be and 

specifying it appropriately. It's not necessary to design the 

battery from scratch… It's not necessary -- I'll paraphrase. It's not 

necessary for the person to design the battery. That person would 

know the size of the battery they needed and be able to identify 

a source for it… 

A. They would identify the battery they needed, a curved battery 

with the appropriate energy density, and secure it appropriately.  

Q. So in 2013 the POSITA would -- if you wanted to put a curved 

battery in Schröder, he would figure out the specs of that battery, 

and he  would look for that battery where? 

A. From suppliers that make batteries. 

 

Ex-2021 (Anthony Tr. 315:9-318:9); see id. (Anthony Tr. 454:2-455:11).  

54. While PO takes my quotes in isolation in alleging that “coin type 

batteries” would be what a POSITA would have used, Dr. Mercier even testified that 

curved batteries were available. See, e.g., Ex-1081 (Mercier Tr. 148:24-149:1). 



U.S. Patent No. 11,868,178 

Reply Declaration of Brian W. Anthony, Ph.D. 

29 

Dr. Mercier also mischaracterizes the inventor’s testimony about the types of 

batteries he considered. Indeed, the inventor merely believed a curved battery a less 

readily-available option: 

Q. Why didn't you consider curved batteries at this stage? 

A. I don’t think we really knew of that as an option at that point in 

time. Secondly, I think we wanted to make something very simple… 

when we first started the company, we said it would take six months 

max. And it ended up being three years. So we were a little bit off 

there… 

 

Q. Why didn’t you consider a curved battery … at this point? 

A. Yeah. So, mostly, we just didn't know about it, and I think the other 

-- the other directions we were looking seemed more compelling. 

Being able to find something off-the-shelf was, you know, definitely 

the simplest path to getting something out the door. 

 

Ex-2024 (Tr. 182:13-183:7).  

55. It is my opinion that although the inventor initially considered flat 

batteries due to time constraints and simplicity, that fact does not mean that curved 

batteries were unavailable. Indeed, Dr. Mercier agreed that curved batteries were 

available at the time of the ’178 Patent. See Ex-2020 (Anthony Tr. 172:6-173:2); Ex-

1081 (Mercier Tr. 148:24-149:16). For example, U.S. Patent Publication No. 

20070059595 to Endo et al. (“Endo,” Ex-1088) was published in March 2007, with 

international priority from November 2001. Endo, assigned to Sony Corporation, 

disclosed how there was a high demand for batteries which supply electric power to 

portable electronic devices while decreasing, the size, thickness of the battery. Ex-

1088 ¶2. Endo discussed that, in order to make various electronic devices more 
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compact, “it has been necessary to efficiently employ the inner spaces of the 

electronic devices, and it has been especially demanded to use the inner spaces 

having curved surfaces as  spaces for accommodating the batteries serving as the 

power sources.” Id., ¶6. Endo thus discloses a “battery in which a possibility of short-

circuit is low in the end part ... and battery characteristics are good even when the 

electrode has, for instance, a curved form or a semicircular curved surface so as to 

be adapted to the form of each of the inner spaces of various kinds of electronic 

devices.” Id., ¶11. Endo provides an example curved battery 1, in Figure 5 (annotated 

in blue below). 

 

56. Another example is U.S. Patent No. 9,385,396 to Goh et al. (“Goh,” 

Ex-1089), which was filed December 5, 2014, and claims priority to another U.S. 

Patent filed March 10, 2009. Goh discloses a curved battery allowing for a “tight 

contact between the battery cell and the electronic device..., thereby maximizing 

space utilization and thus providing high efficiency.” Ex-1089, 9:53-60. As shown 

in Figures 1 and 2 below, Goh describes using an upper and lower jig with a heater 
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to curve the battery with a radius of curvature R. Id., 7:49-8:30. “Consequently, the 

battery cell 102 has an average radius of curvature R. The radius of curvature R2 of 

the middle part of the battery cell 102 is less than the average radius of curvature R, 

and the radius of curvature R1 of each end of the battery cell 102 is greater than the 

average radius of curvature R.” Id., 8:38-42. 

 

57. If it is Dr. Mercier’s contention that small, curved batteries did not exist 

prior or at the time of the ’178 Patent, Dr. Mercier is wrong. Major manufacturers, 

such as Medtronic, patented contoured lithium battery designs to optimize internal 

space utilization within curved pacemaker and defibrillator housings, demonstrating 

the practical feasibility of unconventional battery shapes. Specifically, Medtronic 
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patented a rechargeable lithium-ion battery featuring a shallow, curved titanium 

casing tailored explicitly for defibrillators and neurostimulators, allowing the battery 

to efficiently conform to the internal contours of implantable medical devices. This 

contoured battery technology successfully achieved commercial implementation. 

See Ex-1331 (U.S. Patent No. 7,968,226) (contoured battery for implantable medical 

devices of manufacture); Ex-1329; Ex-1330.  

58. Dr. Mercier also argues as if a POSITA would be literally shrinking 

Mestas’s components to fit into Schröder’s ring. Ex-2018 ¶¶138-140. But I am not 

bodily incorporating Mestas’s battery into Schröder’s ring. See Ex-2021 (Anthony 

Tr. 307:7-17) (Q: “Whether we’re talking about using one or both of Mestas’s 

batteries, the battery disclosed in Mestas’s bracelet is too big to put in a ring like 

Schröder, correct?” A: “… what’s taught is the benefit of a curved battery. And I'm 

not proposing  a wholesale, just copying and paste that battery into a device of the 

size of a ring, but a POSITA would curve the battery to beneficially use the space 

and size the -- use an appropriate energy density as well as for the power 

requirements for.”). Mestas teaches having curved batteries in a wearable device. It 

is that teaching that a POSITA would have considered implementing into Schröder. 

As I explained in my declaration, a battery having a curved shape like the “curved 

battery” of Mestas would have been obvious to avoid increasing the ring’s thickness 

or straining the battery or housing. Ex-1002 ¶¶214-220. While Dr. Mercier argues 
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that a POSITA would not be motivated to implement Mestas’s battery due to 

allegedly different power requirements, (Ex-2018 ¶¶141-142), a motivation exists 

because Mestas’s teachings offer better use of Schröder’s housing, (Ex-2021 

(Anthony Tr. 307:3-17, 310:9-19)), and teaches increased battery strength (id., 

327:6-15). To the extent that Dr. Mercier is arguing that the curved battery needed 

to fit into a finger ring is smaller than Mestas’s curved batteries in a larger wearable 

device does not distinguish Mestas’s teaching of using a curved battery, regardless 

of the size. As I explained above, a POSITA would have known how to adapt a 

curved battery into Schröder’s ring form factor.  

2. Schröder-Mestas teaches a curved battery and overlapping 

cavity portions 

59. When addressing the actual combination of Schröder-Mestas, Dr. 

Mercier repeats his argument that the Schröder and Mestas combination is 

inoperable because the batteries would be too big. Ex-2018 ¶¶145-147. But as I 

explained in the previous section, a POSITA would have designed a ring with a 

curved battery that fits inside the ring. Again, I am not arguing or relying on bodily 

incorporating Mestas’s batteries into Schröder’s ring. Instead, a POSITA would have 

been motivated to implement Mestas’s curved battery teachings into Schröder’s ring 

that already includes a battery to avoid increasing the ring’s thickness or straining 

the battery or housing. Ex-1002 ¶¶239-242; see also Ex-2021 (Anthony Tr. 307:7-

312:15). Dr. Mercier does not address this motivation. 
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F. Dependent claims 4-11 and 13-16 are rendered obvious by 

Schröder-Yuen (Ground 4). 

60.  Dr. Mercier contends Schröder-Yuen does not teach Claims 4-11 for 

the same reasons it does not teach Claim 1. His arguments fail for the reasons 

explained above. 

61. Dr. Mercier also argues Schröder-Yuen does not teach claims 13-16 

“for the same reasons stated ... with respect to the Schröder and Niwa combination,” 

i.e., a POSITA would not add additional LEDs to Schröder which already discloses 

an infrared LED to detect vein patterns. But there are multiple reasons for doing so. 

For example, incorporating additional LEDs like Yuen’s implementation provides 

for beneficial redundancy in the device. See Ex. 2020 (Anthony Tr. 228:22-229:18, 

231:14-235:1, 239:15-240:1); Ex. 2021 (Anthony Tr. 282:20-284:13). Redundancy 

is standard good engineering product-design practice; here it mitigates potential 

issues such as individual LED failure, inconsistent sensor-skin contact, or signal 

interruption due to tissue variability, thereby significantly improving the robustness 

of the device. 

62. Even if Schröder already has an LED, Yuen offers “additional design 

and manufacturing benefits to Schröder’s” ring, such as a flexible PCB, magnetic 

alignment to improve wireless charging, and teaching specific sensor parameters. 

Ex-1002 ¶¶255-257. 
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G. PO’s “undue experimentation” argument fails. 

63. I understand by counsel that a combination would not have been 

obvious if a POSITA would have had to undergone “undue experimentation” to 

reach the claimed subject matter. That is not the case here. A POSITA would not 

have had to perform undue experimentation to make simple modifications to 

Schröder’s ring. Dr. Mercier attempts to overcomplicate the proposed combination 

or requiring the references to do more than what a POSITA would have been capable 

of doing.  At the time of the ’178 Patent, wearable electronics already were designed 

and available for purchase. A POSITA would have known how to design a wearable 

electronic device with components small enough to fit within the device.    

III. DR. MERCIER’S ARGUMENTS AGAINST GROUNDS 5-10 FAIL 

A. Independent claim 1 is rendered obvious by Niwa (Ground 5) and 

Niwa-Schröder (Ground 6)  

64. Dr. Mercier does not appear to dispute that Niwa, alone or in 

combination with Schröder and/or Mestas, teaches elements 1[pre] and 1[e]. 
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1. Element 1[a]: an external housing component defining an 

outer circumferential surface of the finger-worn wearable 

ring device; 

Element 1[b]: an internal housing component defining an 

inner circumferential surface of the finger-worn wearable 

ring device, the internal housing component coupled with the 

external housing component 

a. Niwa teaches internal and external housing 

components (Ground 5) 

65. Dr. Mercier argues Niwa does not teach an external or internal housing 

component because it fails to explain how its housing is constructed. Ex-2018 ¶¶182-

183. I disagree. The claims merely require that there are internal and external 

housing components—how housing is constructed is absent from the claims. 

b. Niwa-Schröder Teaches External/Internal Housing 

Components (Ground 6)  

66. Dr. Mercier argues that Niwa-Schröder does not teach external or 

internal housing components. Ex-2018 ¶¶195-197. I disagree. In my declaration, I 

explained that a “[h]ousing is not limited to two separate components that are bonded 

together and then later could be separated again,” and a POSITA would “recogniz[e] 

various assembly techniques that might be used,” such as direct physical contact or 

using an intermediary structure. Ex-1002 ¶¶315, 320. Thus, a POSITA would have 

understood that the internal housing component with the external housing 

component together form the housing for a unified device.  
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67. Dr. Mercier contends that a POSITA would not have combined Niwa 

and Schröder because their respective rings have different applications and 

housing—specifically there is no motivation to modify Niwa’s unitary housing to 

include ring halves like Schröder. Ex-2018 ¶¶193-194. But here, I provided several 

motivations driven by design incentives and market forces, such as implementing 

Schröder’s two-halves design into Niwa’s ring to allow for easier replacement of 

parts. See Ex-1002 ¶¶306-310. 

2. Element 1[c]: a battery positioned within a cavity…;  

Element 1[d]: a printed circuit board disposed between the 

internal housing component and the external housing 

component…; 

68. For Grounds 5 and 6, Dr. Mercier argues that Niwa does not teach a 

battery or PCB between the internal and external housing components because Niwa 

does not disclose internal and external housing components. Ex-2018 ¶¶189-190.  I 

disagree.  Dr. Mercier’s argument relies on Niwa’s unit 20 being a protrusion with 

“flat” and “planar” portions. But that part of the outer circumferential surface is 

planar does not preclude the existence of an external housing component. A POSITA 

would have understood that Niwa’s external housing component is a structure that 

encloses space. See Ex-2020, 62-63 (Anthony Tr. 248:19-252:16); Ex-1005, Fig. 26. 
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69. Moreover, Dr. Mercier’s argument fails to account for Niwa’s first unit 

10, Schröder’s disclosure, and my testimony that supports Niwa-Schröder teaching 

internal and external housing components. Ex-1002 ¶¶329-333. 

B. Dependent claim 12 is rendered obvious by Niwa-Mestas (Ground 

7) or Niwa-Schröder-Mestas (Ground 8)  

70. Dr. Mercier only argues that a POSITA would not be motivated to use 

Mestas’s curved battery in Niwa/Niwa-Schröder’s ring; and that Niwa teaches away 

from a curved battery. Ex-2018 ¶¶201, 203. Niwa’s ring has a curved shape, so it 

would have been obvious to want to utilize components to fit that shape. Ex-1002 

¶¶375-376.  



U.S. Patent No. 11,868,178 

Reply Declaration of Brian W. Anthony, Ph.D. 

39 

C. Dependent claims 4-10 are rendered obvious by Niwa-Yuen 

(Ground 9) or Niwa-Schröder-Yuen (Ground 10) 

71. Dr. Mercier argues that claims “4-11” are patentable for the reasons he 

argued for claim 1. POR, 87.3  But for the same reasons as explained in Ground 4, I 

am of the opinion that Niwa-Yuen and Niwa-Schröder-Yuen teach claims 4-10.  

IV. DR. MERCIER’S OBJECTIVE INDICIA ARGUMENTS FAIL 

A. PO is not entitled to a presumption of nexus  

69. Dr. Mercier argues “Our[a] Ring Gen. 3 and Gen. 4 are coextensive 

commercial embodiments of the ’178 Patent,” by providing a claim mapping of Oura 

Gens. 3 and 4 to only independent claim 1 and dependent claims 16 and 17 of the 

’178 Patent. Ex-2018 ¶¶159-188.  I understand by counsel, that PO must “show[] 

that the asserted objective evidence is tied to a specific product and that product 

‘embodies the claimed features, and is coextensive with them.’” While the inquiries 

of whether Gens. 3 and 4 practice the challenged claims and are coextensive with 

the challenged claims may overlap, but showing that the products practice the claims 

does not show that there is nexus because notable unclaimed features are not 

considered Dr. Mercier’s mapping does not show that the product is in fact 

coextensive with the ’178 Patent claims because he does not consider the unclaimed 

features. Therefore Gens. 3 and 4 are not entitled to a presumption of nexus. 

 
3 PO disclaimed claim 11. See Ex-2015 (Aug. 28, 2024). 
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70. Oura Ring Gens. 3 and 4 include significant unclaimed features that are 

critical or amount to the “heart” of another patent. First, PO’s evidence emphasizes 

the importance of the Oura Ring Application, with Mr. Andrew Clarke stating that 

the “Oura Ring and Oura application form a complete solution” (Ex-2019 ¶21) and 

PO’s employee stating that the application is “absolutely essential” (id. (citing Ex-

2024, at 88, 93-95)). The Oura Ring Application provides users “access to three daily 

scores—Sleep, Readiness, and Activity.” Id. ¶20 (citing Ex-2051). While the Oura 

Ring Application, which is essential to PO’s product, is not claimed anywhere in the 

’178 Patent, PO’s U.S. Patent No. 10,842,429 recites:  

A method for assessing readiness of a user, the method 

comprising: 

… 

determining a rest summary for the rest period, based on the 

measured at least one biosignal and at least one biosignal of a previous 

rest period; 

determining an activity summary for the activity period, based 

on the obtained movements of an activity period and obtained 

movements of at least one previous activity period; 

determining a body response summary based on the rest 

summary and the activity summary; 

calculating a readiness score based on the body response 

summary and a previous body response summary, whereby the 

readiness score indicates a level of readiness of the user; and 

using a user interface of the mobile communication device to 

show elements contributing to the readiness score and instructions 

related to physical activity and mental activity for improving the 

readiness score. 

 

Ex-1086, 24:65-25:16. The fact that PO obtained the ’429 Patent covering the 

calculation of the sleep, readiness, and activity scores and displaying the scores on 
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a user interface shows how these features amount to more than an insignificant 

feature not claimed by the ’178 Patent.  

71. Second, the Oura Ring Membership works “‘hand-in-hand’” with the 

Oura Ring, “such that a user’s experience improves over time as the Oura Ring 

gathers mores data, enabling Oura to generate more nuanced insights into the user.” 

Ex-2019 ¶21. The Oura Ring Membership was released with the Gen. 3 launch but 

the claims of the ’178 Patent do not recite a membership for users nor the “nuanced 

insights into the user” via the mobile application. Dr. Mercier confirmed that the 

claims of the ’178 Patent do not even recite what to do with the measured/detected 

data from its light emitting component nor the mobile application. Ex-1082, 222:16-

224:22.  

72. Third, PO’s evidence emphasizes the sleek and comfortable design and 

materials used in the ring. See, e.g., Ex-2100, 11 (sleekness); Ex-2102 (comfort); 

Ex-2059, 2 (materials); Ex-2098 (same). Dr. Mercier agrees that the ’178 Patent does 

not explicitly recite a “sleek and comfortable” requirement. See e.g., Ex-1081, 34:1-

15 (“while there’s no explicitly stated upper bound, a POSITA would understand 

that there is an upper bound, you know, to abide by the desires and recommendations 

of the specification to make the ring comfortable”), 215:3-11 (“Q. The claims don't 

recite an aesthetically pleasing ring, correct? A. That’s right.· That language isn’t in 

the claims, but, again, the claims are read in light of the specification, and the 
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specification, you know, makes small and comfortable use very important”); see also 

Ex-1082 (Mercier Tr. 216:4-17). The ’178 Patent also does not recite the specific 

material used as the internal and external housing components. Yet PO’s U.S. Patent 

No. 11,599,147, recited using various materials, such as “titanium, titanium alloy, 

steel, platinum, gold, silver, aluminum, polymer, plastic, tungsten carbide, and a 

metal alloy.” Ex-1087, 33:56-62, 34:33-36. The fact that PO obtained the ’147 Patent 

covering the materials to be used shows how these features amount to more 

significant features not claimed by the ’178 Patent.  

73. Finally, PO attempts to point to the same products for the same alleged 

objective indication across four patents, which rebuts its contention that the products 

are coextensive with the ’178 Patent claims. The claims across U.S. Patent Nos. 

11,874,702 (“the ’702”), 10,139,859, 10,281,953, and the ’178 Patent do not cover 

the same invention. For example, the ’178 claims recite internal and external housing 

components, an inner circumferential cavity with a battery positioned and shaped to 

fit inside the cavity and a PCB extending through a portion of the cavity within the 

interior and exterior components. This is a significant feature, as shown by PO’s 

arguments about the prior art’s teaching a computing device with similar structure. 

But there is not any analysis regarding which evidence of the same secondary 

considerations asserted across the four patents is attributable to the claims requiring 

this feature and those that do not. Thus, nexus cannot be presumed.  
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B. PO is not entitled to actual nexus  

74. Due to the significant unclaimed features, PO, Dr. Mercier, and 

Mr. Clarke cannot demonstrate that actual exists between the evidence presented and 

the claims of the ’178 Patent because the evidence is directed to significant 

unclaimed features. I understand that Dr. Mercier only opines on nexus, copying, 

and long-felt need, while Mr. Clarke provides arguments about the alleged 

commercial success.  

1. Commercial success 

75. Mr. Clarke argues that Gens. 3 and 4 have been a “marketplace 

success,” as based on the “absolute sales and sales growth, the Oura Ring’s 

contribution to Oura as a company, and its marketplace performance relative to 

competing products.” Ex-2019 ¶32. Yet Dr. Mercier does not opine on the Gen. 3 

and 4’s “commercial success” and Mr. Clarke refused to provide any technical 

analysis of the ring’s nexus to the claims of the ’178 Patent. See, e.g., Ex-1083, 

192:19-193:2. Therefore, Gens. 3 and 4’s have not been shown as an “success” or 

how the sales figures are a direct result to the claimed invention of the ’178 Patent.  

a. Sales are based on unclaimed features  

76. Mr. Clarke argues that Oura’s success is evidenced by substantial sales 

and sales growth since the introduction Gen. 3 and continued increase with the Gen. 

4. Ex- 2019 ¶33. But sales are not due to the claimed invention of the ’178 Patent as 

discussed below.  
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(1) Generations 1 and 2’s commercial sales show 

that the characteristics of the ’178 Patent were 

not commercially successful  

77. While PO does not assert that Oura Ring Generations 1 and 2 are 

coextensive with the claims of the ’178 Patent (Ex-1081, 47:6-13, 49:2-50:9), there 

is no difference between Gens. 1 and 2 to Gens. 3 and 4 other than the improved 

sensors, sleekness and comfort of the ring which are not recited in the ’178 Patent. 

For example, Mr. Clarke explained that the Gen. 3 included “new green LED 

sensors, red LED sensors, and upgraded temperature sensors for “improved 

monitoring of a user’s heart rate, blood oxygen sensing, period prediction, among 

other metrics and features.” Ex-2019 ¶17. Mr. Clarke relies on Ex-2098, which 

discusses the materials the ring is made of, the weight and dimensions, compatibility, 

connectivity, but there is no mention of the circular form factor of the ring. Similarly, 

Ex-2100 discusses how the Gen. 3 is “sleek and compact.” Id., 11. These features 

are again all unclaimed in the ’178 Patent.  

78. Mr. Clarke then discusses how the Gen 4 brought “battery life 

improvements, greater measurement accuracy, and an all-new circular titanium-

based design” Ex-2018 ¶18. Mr. Clarke relies on Ex-2059, which discusses how the 

Gen. 4 ring was made of titanium, details its “smart sensing platform” to give the 

user the most complete picture of health by using research-grade sensors, battery life 
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and the Oura Ring Membership. Yet these features are all unclaimed int the ’178 

Patent.  

79. But it is clear that Gens. 1 and 2 are a finger-worn wearable ring device, 

which include an external and internal housing components, where the internal 

housing components contacts the user’s tissue. See also Ex-1081, 49:20-68:3 

(analyzing the aspects of the Gens. 1 and 2 products contained aspects of the claims, 

such as an inner and outer circumferential surfaces, battery, and PCB); Ex-1082, 

229:7-230:2 (“Q. And is the ring depicted in Exhibit 2121 similar to any figures you 

described in your declarations” A. “Yes. This is a real-life depiction of the Oura 

generation 1 design that is depicted in paragraph 71 of the ’702 patent, and the same 

figure is used in the ’178 patent.”).  

 

 

 

Gen. 1 
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Ex-2034, 7 (not redacted in the exhibit) 

Gen. 2 

 

Ex-1333 

 

80. Gens. 1 and 2 also include a battery, PCB, and one or more light 

emitting sensors positioned between the housing components, as recited in the ’178 
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Patent. Gens. 1 and 2’s sensors emit light through a substantially transparent material 

to contact the user’s tissue.  

Gen. 1 

 

Ex-2034, 7 (not redacted in the exhibit) 

Gen. 2 
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Ex. 1333 

 

Ex-1334, 3.  

 

Ex-1334, 4. 

 

Ex-1334, 3.  
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Ex-1244.  

Teardowns of the Gen. 2 ring are available online. For example, below shows the 

wiring of the flexible PCB. See Ex-1336. 
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If the commercial success was a direct result of the unique characteristics of the 

claimed invention of the ’702 Patent, then Gens. 1 and 2 would have also been 

successful.   

(1) Mr. Clarke fails to distinguish the sales of the 

Gen. 3 Oura Ring  

81. Mr. Clarke asserts that that the company’s monthly unit sales since the 

launch of the Gen. 3  its earlier average monthly unit sales. Ex- 2019 

¶33.  While Dr. Mercier and Mr. Clarke do not assert that Gens. 1 and 2 are 

coextensive with the claims (Ex-1081, 47:6-13, 49:2-50:9), Mr. Clarke did not 

attempt distinguish the sales of when the Gen. 2 was available for purchase after the 

launch of Gen. 3. Ex-1083, 104:3-106:7. The alleged sales of Gen. 3 thus also 

include sales of Gen. 2.  

82. Mr. Clarke also failed to distinguish the sales between the two Gen. 3 

models: Heritage and Horizon. The Heritage Gen. 3 has been described to include a 

“classic plateau design.” Ex-2098; Ex-2056; Ex-2099. While Dr. Mercier assert that 

the Gen. 3 is coextensive with the claims of the ’178 Patent, Dr. Mercier  does not 

explain how the Heritage Gen. 3, with its flat-top, is coextensive with the claims. In 

a related proceeding, however, Dr. Mercier argues that Niwa does not disclose an 

external housing component with an external circumferential surface because Niwa 

teaches that the top of its ring is “planar” as shown in Dr. Mercier’s annotation of 

Niwa Figure 1 below. See PGR2024-00030, Ex-2018 ¶¶187-188.  
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83. To the extent that Dr. Mercier asserts that Heritage Gen. 3 is not 

coextensive with the claims due to its similar planar surface, Mr. Clarke did not 

distinguish the sales of the Heritage Gen. 3 models as compared to the Horizon Gen. 

3 models to support any commercial success of a coextensive product. In fact, his 

declaration does not even mention how the Gen. 3 has two models, even when noting 

that the Gen. 2 did come in two models (Balance and Heritage). Compare Ex-2019 

¶16 with id., ¶17.   

84. Mr. Clarke contends that the sales of Gen. 3  over time (Ex-

2019, Appendix 7) but Gen. 3’s only enhanced capabilities included how its sensors 

“expand[ed] from infrared to include red and green LEDs that enable daytime heart 
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rate, workout heart rate, and SpO2 sensing with the same long-lasting battery life of 

up to 8 days.” Ex-2043. The red and green LEDs, enabled heart rate detection, SpO2 

sensing, and a 8 day-long battery are not specifically recited in the ’178 Patent or 

make it any structurally difference from Gens. 1 and 2.   

85. PO further argues agues that the “consistent with the growth in Oura 

Ring unit sales is the growth in subscribers to the Oura membership.” POR, 80. The 

Oura Ring Membership was launched with the Gen. 3’s launch to provide 

“additional personalized data and insights in the Oura application, such as an in-

depth sleep analysis, live and accurate heart rate monitoring, body temperature 

readings for early illness detection and period prediction[.]” Ex-2019 ¶21. The ’178 

Patent does not recite a membership or any way processing the detected 

measurements from the ring’s sensors in any way to provide any of health insights 

to the user. Ex-1082, 222:16-224:13. The Membership is a separate product offering 

that is not direct result of the unique characteristics of the ’178 Patent.  

86. Mr. Clarke continues that, since the launch of the Oura Ring Gen. 4, 

sales of the Oura Ring in just the first quarter of FY2025 represented  

of Oura’s full year FY2024 sales Ex-2019 ¶33. The Gen. 4 ring similarly includes 

the same unclaimed features of the Gen. 3 ring. Additionally, PO argues that its 

success is due to the ring, but as I testified “having good marketing” leads to sales. 

Ex-2020, 68:16-60:22. Mr. Clarke attempts to downplay PO’s marketing efforts (Ex-
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1083, 179:13-186:2), but it is undisputable that PO’s marketing  

 in FY2021,  in FY2022 to  in FY2023. See Ex-

2107, 5; Ex-2108, 5; Ex-2109, 6; see also Ex-2110, 6 (marketing expenses totaling 

 From October 2024 to Q1 2025). In my experience commercializing a product, 

I understand that the  and the “addition of experience 

professionals in marketing, sales, and product development” of course would lead 

to an increase in sales. Ex-2047, 5.  

(2) Contribution from Oura ring to the Oura 

company  doesn’t show success  

87. PO and Mr. Clarke argue that the Oura ring is critical to PO’s existence 

as a company because “  of Oura’s overall revenue is attributable to the 

Oura Ring” and that “Oura’s only product offering is the Oura Ring.” Ex-2019 ¶38. 

But Mr. Clarke does not specify whether this is the Generation 3 and 4 Oura Ring or 

Oura Rings in general (thus including Gens. 1 and 2). Moreover, Mr. Clarke’s 

testimony that the “  

 

 

.” Ex-2019 ¶36 n. 8. The Oura ring is not the only 

product offering when users have to pay for at least , 

 separate from their purchase of the Oura ring. 
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Ex-1083, 194:17-195:23. Therefore   

. 

88. The company’s brand partnerships to the Oura Ring products, but the 

partnerships spanning “a range of areas such as women’s health, metabolic health, 

behavioral health, and fitness and lifestyle” and “glucose biosensing” are unclaimed. 

Ex-2019 ¶40. Nowhere in the ’178 Patent is a mobile application or using the sensors 

to provide health and wellness insights for “women’s health, metabolic health, 

behavioral health, and fitness and lifestyle” or glucose sensing claimed. Mr. Clarke 

is also unclear on the timing associated with the Oura ring. He states that “[a]s of 

November 2023, Oura had entered into over 600 partnerships.”  It is unclear whether 

the “over 600 partnerships” are tied to the Gen. 3 or over the history of the company, 

from the Gen. 1 launch to present.  

b. PO did not create a new market segment within the 

wearables market  

89. PO argues that Oura’s development and commercialization enabled the 

company to be labeled as one of the market pioneers in the smart ring marketplace. 

POR, 82-83. PO’s evidence to support this discuss the health tracking (Ex-2089), 

battery life, and application support (Ex-2060), which are unclaimed in the ’178 

Patent. As Mr. Clarke discussed, there were others in the market earlier or even 

around the same time as Oura. Ex-1083, 205:13-23 (“I don’t dispute that there may 

have been other rings”), 205:24-209:3 (discussing other smart ring companies).  
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c. PO has not established copying by others 

90. Dr. Mercier argues that Ultrahuman and RingConn copied the use of 

“external housing and internal housing component of [the] Oura Ring where the 

internal housing is made of internal potting to develop a directly competing 

product.” POR, 86-89. PO additionally argues that RingConn also copied the 

“optical protrusion in the potting material” of Oura Ring Gen. 3. Ex-2018 ¶¶189-

197. But as explained in above in Section IV.A, PO has failed to show that Gen. 3 is 

coextensive with the challenged claims and PO cannot show the asserted copying is 

directed to the challenged claims or the claims of other Oura patents,  or some 

combination thereof. Specifically, the “optical protrusions in the potting material” 

are not explicitly claimed in the ’178 Patent.  

91. PO asserts that Ultrahuman and RingConn smart rings “appear[] to 

have copied Oura Ring Gen. 3” but the features that are “copied” were well known 

in the art as evidenced by the prior art, as I described in Ex-1002 over the prior art 

and the technology background section.  

d. Dr. Mercier has not shown a long-felt need 

92. Dr. Mercier argues that there was a long felt need to have a finger worn 

ring with an arrangement with “comfort and compactness” and a “curved battery in 

conjunction with a printed circuit board mounted within a ring housing.” Ex-2018 

¶¶198, 200-201. But a ring that is comfortable to wear like a wedding band with a 
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curved battery with a PCB within the housing were well known in the art (Ex-1002 

¶¶72-96) and therefore cannot provide nexus. 

93. Dr. Mercier asserts that Asada was the world’s leading wearable ring 

researcher and realized that comfort and compactness were key, but that Asada’s 

prototype failed to achieve these goals. Ex-2018 ¶199. However, as I described in 

my deposition (Ex. 2020 (Anthony Tr. 125:5-127:1), Dr. Mercier mischaracterizes 

the scope of Asada’s research by omitting the fact that Asada’s primary research 

focus was addressing pressure-induced variations in ring sensors and mitigating 

associated noise. Notably, Asada did not identify nor emphasize any technical issues 

related to battery challenges. 

94. Dr. Mercier also claims he was “surprised” of PO’s use of a curved 

battery as evidence of long felt unresolved need. Ex. 1082 (Mercier Tr. 221:7-23). 

Asada’s and Dr. Mercier’s inability to successfully commercialize a wearable ring 

with a curved battery do not show that a POSITA recognized a need that was long 

felt or that others had tried and failed to solve the problems.  Critically, Dr. Mercier 

fails to provide any evidence indicating that either his or Asada’s attempts or 

inability to commercialize a wearable ring was specifically due to issues with curved 

battery technology. Dr. Mercier does not rule out other plausible factors for lack of 

commercialization success, such as insufficient marketing strategies, limited 

expertise regarding manufacturing scale-up, or prohibitive production costs. 
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Consequently, failure to bring a wearable ring with a curved battery to market does 

not demonstrate that a POSITA would have recognized a long-felt need nor that 

commercialization attempts had been made and failed to resolve technical issues 

specifically related to curved battery technology.  

V. CONCLUSION 

95. All of the challenged claims are obvious over the prior art. 

96. In signing this declaration, I understand that the declaration will be filed 

as evidence in a contested case before the Patent Trial and Appeal Board of the 

United States Patent and Trademark Office. I acknowledge that I may be subject to 

cross-examination in this case and that cross-examination will take place within the 

United States. If cross-examination is required of me, I will appear for cross-

examination within the United States during the time allotted for cross-examination. 

97. I declare that all statements made herein of my knowledge are true, that 

all statements made on information and belief are believed to be true, and that these 

statements were made with the knowledge that willful false statements and the like 

so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 

18 of the United States Code. 

98. I declare under penalty of perjury that the foregoing is true and correct. 
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