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LISTING OF CLAIMS

U.S. Patent No. 11,826,217 (Claims 1-11 and 13-23)

Limitation 1(a)

Claim Claim Language

Designation

Independent 1. A dental mouthpiece formed in a curve, the dental
Claim 1 mouthpiece comprising:

Preamble/

Limitation 1(b)

a main body portion at a central part of the curve having a first
end and a second end, the main body portion having an anterior
wall inside the curve and a posterior wall outside the curve, the
anterior wall and the posterior wall defining an interior space
corresponding to a distance between the anterior wall and the
posterior wall,

Limitation 1(c)

at least one connector connecting the anterior wall to the
posterior wall,

Limitation 1(d)

an anterior intervening wall protruding from and extending
along an edge of the anterior wall, the anterior intervening wall
having a span that extends partially across the distance of the
interior space towards the posterior wall, and a posterior
intervening wall extending along an edge of the posterior wall
partially across the distance towards the anterior wall,

Limitation 1(e)

and wherein an edge of the span of the anterior intervening
wall has alternating crests and troughs that extend different
distances partially across the interior space towards the
posterior intervening wall;

Limitation 1(f)

a suction connector portion connected to the first end, the
suction connector portion connecting the interior space to a
vacuum suction source; and

Limitation 1(g)

a cheek retractor portion connected to the second end.

Claim 2 2. The mouthpiece of claim 1, wherein the at least one
connector includes at least one of a wall spanning
longitudinally in the main body portion in the interior space or
a pillar.

Claim 3 3. The mouthpiece of claim 1, further comprising a bridge

structure that includes one or more protrusions protruding from
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the posterior wall within the interior space, wherein the
protrusions include spaced crests and troughs.

Claim 4

4. The mouthpiece of claim 3, wherein the protrusions vary in
height and length.

Claim 5

5. The mouthpiece of claim 1, wherein at least one of the
anterior intervening wall and the posterior intervening wall
includes a plurality of portions of varying heights relative to a
longitudinal axis of the mouthpiece.

Claim 6

6. The mouthpiece of claim 1, wherein the anterior intervening
wall and the posterior intervening wall meet at a point where
the suction connector meets the main body portion.

Claim 7

7. The mouthpiece of claim 1, wherein the anterior intervening
wall and the posterior intervening wall meet at a point where
the main body portion meets the cheek retractor portion.

Claim &

8. The mouthpiece of claim 1, further comprising a bite block
integrated to the suction connector portion, wherein the bite
block provides crush-resistance during biting by a patient.

Claim 9

9. The mouthpiece of claim 1, wherein the main body portion,
the suction connector portion, and the cheek retractor portion
are formed by injection-molding as one piece.

Claim 10

10. The mouthpiece of claim 1, wherein a material that forms
the main body portion, the suction connector portion, and the
cheek retractor portion is a flexible, translucent, high heat-
resistant, autoclavable silicone-based material.

Claim 11

11. The mouthpiece of claim 1, wherein the posterior wall
further includes a stability bar protruding from an interior
surface of the posterior wall and along a longitudinal axis of
the main body portion.

Claim 13

13. The mouthpiece of claim 1, wherein the suction connector
portion comprises a cutout corresponding to a protrusion on a
vacuum adapter to provide an interlocking fit.

Claim 14

14. The mouthpiece of claim 1, where in the suction connector
portion connects to the vacuum suction source, wherein
activation of the vacuum suction source provides suction of
fluids from the interior space of the main body portion.

Claim 15

15. The mouthpiece of claim 14, wherein the activation of the
vacuum suction source draws fluids from an exterior of the
main body portion into the interior space of the main body
portion.
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Claim 16 16. The mouthpiece of claim 1, wherein the span of the anterior
intervening wall extends from the edge of the anterior wall to at
least a mid-point of the interior space between the anterior wall
and the posterior wall.

Independent 17. A dental mouthpiece comprising:

Claim 17

Preamble/

Limitation

16(a)

Limitation a main body portion having a first end and a second end, the

17(b) main body portion comprising: an anterior wall, a posterior
wall spaced at a distance from the anterior wall, wherein an
interior space corresponding to the distance between the
anterior wall and the posterior wall is defined by the anterior
wall and the posterior wall,

Limitation at least one connector that connects the anterior wall to the

17(c) posterior wall within the interior space,

Limitation at least one intervening wall protruding from and extending

17(d) along an edge of the anterior wall or the posterior wall, the at
least one intervening wall having a span that extends partially
across the distance of the interior space,

Limitation and wherein an edge of the span of the at least one intervening

17(e) wall has a plurality of alternating crests and troughs that extend
different distances partially across the interior space, and

Limitation a neck extending from the second end of the main body

17(f) portion, wherein a width of the neck is less than a width of the
main body portion at the first end;

Limitation a suction connector portion connected to the first end of the

17(g) main body portion, the suction connector portion further
configured to connect the interior space to a vacuum suction
source; and

Limitation a cheek retractor portion connected to the neck that extends

17(h) from the second end of the main body portion, wherein the
width of the neck is less than a width of the cheek retractor
portion.

Claim 18 18. The mouthpiece of claim 17, wherein the at least one

intervening wall includes a plurality of portions of varying
heights relative to a longitudinal axis of the mouthpiece.
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Claim 19

19. The mouthpiece of claim 17, further comprising a bite
block integrated to the suction connector portion, wherein the
bite block provides crush-resistance during biting by a patient.

Claim 20

20. The mouthpiece of claim 17, wherein the main body
portion, the suction connector portion, and the cheek retractor
portion are formed by injection-molding as one piece.

Claim 21

21. The mouthpiece of claim 17, wherein the suction connector
portion comprises a cutout corresponding to a protrusion on a
vacuum adapter to provide an interlocking fit.

Claim 22

22. The mouthpiece of claim 17, where in the suction connector
portion connects to the vacuum suction source, wherein
activation of the vacuum suction source provides suction of
fluids from the interior space of the main body portion.

Claim 23

23. The mouthpiece of claim 22, wherein the activation of the
vacuum suction source further draws fluids from an exterior of
the main body portion into the interior space of the main body
portion.
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L FORMALITIES

A. Mandatory notices (37 C.F.R. § 42.8(a)(1))
1. Real Party in Interest (37 C.F.R. § 42.8(b)(1))

Petitioner Ascentcare Dental Products, Inc. (“Ascentcare”) is the real party-
in-interest in this petition. Ascentcare is the defendant in the related proceeding
identified in Section [.A 4.

2. Designation of Lead and Backup Counsel (37 C.F.R. §

42.8(b)(3))
Lead Counsel First Backup Counsel
Nathan Sportel Brandon Griffith
Reg. No. 67,980 Reg. No. 74,934
Miller Johnson Miller Johnson
45 Ottawa Ave. SW, Suite 1100 500 Woodward Ave., Suite 2800
Grand Rapids, MI 49503 Detroit, MI 49503
(616) 831-1793 Tel (313) 672-6932 Tel
(616) 831-1701 Fax (313) 672-6951 Fax
sporteln@millerjohnson.com griffithb@millerjohnson.com
Backup Counsel
Jacob Cowdrey
Reg. No. 81,803
Miller Johnson
45 Ottawa Ave. SW, Suite 1100
Grand Rapids, MI 49503
(616) 831-1864 Tel
(616) 831-1701 Fax
cowdreyj@millerjohnson.com
3. Notice of Service

Please direct all correspondence to lead counsel at the above address.
Petitioner also consents to email service at the above email addresses for lead and

back-up counsel.
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4, Related Proceedings

U.S. Patent No. 11,826,217 is presently asserted in Solmetex, LLC v.
Ascentcare Dental Products, Inc., Case No. 1:24-cv-00954 (W.D. Mich). The
Complaint (EX1008) was served on December 10, 2024 (EX1009). Thus, this
Petition is filed within one year after Ascentcare was served with a complaint for
infringement. Ascentcare has not filed a separate civil action challenging the validity
of the 217 Patent.

Petitioner also filed an inter partes review petition on three related patents
(U.S. 11,589,969, 11,589,970, 11,744,686) also asserted in Solmetex, LLC v.
Ascentcare Dental Products, Inc., Case No. 1:24-cv-00954. The proceeding
numbers are [PR2025-01020, IPR2025-01057, and IPR2025-01059.

B. Grounds for Standing

Petitioner hereby certifies the 217 Patent is available for infer partes review
and Petitioner is not barred from requesting an inter partes review challenging the
patent claims on the Grounds identified in the petition.

C. Procedural Statements

This Petition is filed in accordance with 37 C.F.R. § 42.106(a). A Power of
Attorney (37 C.F.R. § 42.10(b) and Exhibit List (37 C.F.R. § 42.63(e)) are filed
concurrently with this Petition. The fee is being paid via Deposit Acct. No. 50-0223.
The United States Patent and Trademark Office is authorized to charge any fee

deficiencies, or credit any overpayment, to Deposit Acct. No. 50-0223.
11
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IL. INTRODUCTION

Pursuant to 35 U.S.C. §§ 311-319 and 37 C.F.R. § 42, the undersigned, on
behalf of and representing Ascentcare, petitions for inter partes review of claims 1-
11, 13-23 of U.S. Patent No. 11,826,217, entitled “Dental Mouthpiece” (“the “’217
Patent”), issued to Thien Nguyen and assigned to Solmetex, LLC (“Solmetex™).
EX1001.

The dental mouthpiece shown and described in the ’217 Patent is nearly
identical to that shown and described in an earlier-filed patent application by the
same inventor (now U.S. 8,911,232, “Nguyen”). The minor, insignificant difference
between these two dental mouthpieces is in the structure of the sidewalls, whereby
a completely enclosed sidewall of Nguyen was turned into two, unconnected, partial
sidewalls (sometimes called “intervening walls” in the claims and herein) in the *217

Patent. EX1001, FIG. 6; EX1005, FIG. 1D.

’217 Patent Nguyen

12
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This modification is suggested in the prior art, which almost universally
teaches open-sided, dental isolation mouthpieces that were well-known to offer
several advantages, such as increased suction, improved patient comfort, and more
convenient cleaning of an autoclavable and reusable mouthpiece. EX1006, FIG. 2;
EX1007, FIG. 23C, EX1017!, FIG 4, EX1018, FIG. 1, EX1019, FIG. 3. As such, a
person having ordinary skill in the art (“PHOSITA”) would have been instantly
motivated to modify Nguyen to include open-sided sidewalls.

A petition for inter partes review must demonstrate “a reasonable likelithood
that the petitioner would prevail with respect to at least one of the claims challenged
in the petition.” 35 U.S.C. § 314(a). The Petition meets this threshold.

1. STATEMENT OF THE PRECISE RELIEF REQUESTED AND THE
REASONS THEREFOR (37 C.F.R. § 42.22(A)

Petitioner respectfully requests a final written decision that claims 1-11, 13-
23 of the *217 Patent are unpatentable in light of 35 U.S.C. § 103. Claims 1 and 17
are independent.

Petitioner requests inter partes review of the ’217 Patent based on the
following references, all of which were filed, issued, or published prior to the earliest
priority date of the *217 Patent, which is May 10, 2019. The prior art relevant to this

Petition includes: U.S. Patent No. 8,911,232 to Nguyen (“Nguyen”), filed on

! A Machine Translation of EX1017 was included in the file history of the *217 Patent. EX1015 Also, because
EX1017 is not being used as a ground herein, an official translation is not also provided.

13
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December 9, 2013 and issued on December 16, 2014, U.S. Patent No. 9,532,858 to
Hirsch (“Hirsch”), filed on May 31, 2016 and issued on January 3, 2017, and U.S.
Patent No. 8,029,280 to Black (“Black”), filed on December 26, 2008 and issued on
October 4, 2011. Nguyen, Hirsch, and Black are all prior art under 35 U.S.C. §
102(a)(1).

This Petition further relies upon the Declaration of Dr. Brian Black (“Black
Decl.” (EX1003); Black CV (EX1004)), which is relevant to the skill, knowledge,
and expertise of a PHOSITA at the time of the invention and how that person would
have understood and applied the prior art. The statutory grounds on which the
challenge is based are:

(1) Claims 1-11, 13-23 are obvious under 35 U.S.C. § 103 in view of
Nguyen and Black.

(2) Claims 8 and 19 are further obvious under 35 U.S.C. § 103 in view of
Nguyen, Black, and Hirsch

(3) Claims 17-23 are obvious under 35 U.S.C. § 103 in view of Nguyen
and Hirsch.

Iv. U.S.PATENT NO. 11,826,217 (THE °217 PATENT)(EX1001)

A. Specification and Claims

The °217 Patent describes a dental isolation mouthpiece that attaches to a

suction adapter and assists in removing fluids and debris from a patient's oral cavity

14
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during dental procedures. EX1001, Abstract. “When positioned within the mouth of
a patient, the anterior wall 112 and the posterior wall 114 are capable of blocking an
airway of the patient, while the bite block 101 is positioned between the patient's
teeth, the suction connector portion 108 extends from one side of the patient's mouth,
and the cheek retractor portion 110 presses against the cheek on the opposite side of
the patient's mouth.” EX1001, 4:6-13. The main body portion 102 also acts as a
tongue isolator. EX1001, 4:48-53.

The claims of the *217 Patent recite a mouthpiece that has a main body portion
102, a cheek retractor portion 110, and a suction connector portion 108. EX1001,
claim 1. The main body includes an anterior wall 112, a posterior wall 114, and
intervening walls 127, 134 formed on edges of the anterior and posterior walls. /d.
The intervening walls are each connected to one of the anterior or posterior wall and
extend toward the other of the anterior or exterior wall. Each of the intervening walls

includes a plurality of crests and troughs. /d.

15
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The 217 Patent describes and claims other features (bridge structure 136,
perforations 140, bite block 101) that are all disclosed in the prior art Nguyen patent
filed by the same inventor. EX1003, 99 25-29.

B. Prosecution History of the *217 Patent

U.S. Patent Application No. 16/870,745 was filed on May 8, 2020 claiming
priority to Provisional Application No. 63/846,353 filed on May 10, 2019. EX1002,
pp. 3, 39. The filed application included one independent claim that recited a main
body, a suction connector, and a cheek retractor. EX1002, p. 33. The original claims
recited that the main body included an anterior wall, a posterior wall, two intervening
walls extending from one of the posterior or anterior wall toward the other of the
anterior or posterior wall, and that each of these intervening walls included
alternating crests and troughs. /d.

On December 3, 2021, the Examiner issued a non-final office action rejecting
most of the claims in view of Reyes (U.S. Pub. No. 2017/0156832). EX1015, pp.

47-49.

17
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The Examiner pointed to the ridges 12 depicted above as the alternating crests
and troughs. Id.

In response, Patent Owner amended the claims in March 2022 to specify that
the two intervening walls each extend along an edge of the posterior/anterior walls.
Patent Owner argued that Reyes does not teach intervening walls that extend along
an edge of the two flaps shown above. EX1015, pp. 229, 234-236. Patent Owner also
added several new claims directed to an embodiment that only includes one
intervening wall. EX1015, pp. 232-233.

The Examiner responded by issuing an office action finally rejecting the
claims in view of Nguyen (Patent Owner’s earlier patent also directed to an isolation
mouthpiece), He (CN104490483), and Al-Shawi (US 2018/0153637). EX1015, pp.
264-268. Notably, Al-Shawi describes a surgical gas shield device secured to an

incision site at an area of the body, such as a breast, knee, neck, or arm. EX1012, 9

18
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95. The Examiner proposed the following motivation to modify Nguyen in view of
Al-Shawi:
It would have been obvious to someone skilled in the art before
the effective filing date to modify the single solid sidewall of Nguyen
to be made from two abutting anterior and posterior sidewalls with
complementary mating and abutting crests and troughs to form the flow
channels as taught by Al-Shawi in order to use an alterative sidewall
arrangement shown in the prior art which would yield predictable
results of forming flow channels through a double walled suction
device.”

EX1015, p. 266. FIG. 4C from Al-Shawi is replicated below.

e 320

FIG, 4C

In response, Patent Owner filed an RCE without disputing any of the

Examiner’s findings regarding Nguyen. EX1016, p. 195-196. Instead, Patent Owner

19
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argued that Al-Shawi is non-analogous art directed to a different field than dental
mouthpieces and that the projections 422 are located on inner sides of the device and
do not extend along an edge, as claimed. /d. Patent Owner also argued that He failed
to teach the claimed intervening wall but never disputed the Examiner’s assertion
that He taught the claimed connectors. /d.

During an interview between the Examiner and Patent Owner after the RCE
was filed, the Examiner noted without specificity that Patent Owner’s arguments
presented with the RCE were persuasive. EX1016, p. 200. Patent Owner did not file
a summary of the interview.

After the RCE, the Examiner rejected all of the claims in view of Hirsch.
EX1016, pp. 230-231. The Examiner took the position that the sides of the lower

flap and upper flap of Hirsch are intervening walls. /d.

Trough (Light Grey
arrows)

Crests (Dark Grey
arrows)

The Examiner also suggested modifying Hirsch in view of Nguyen, but only

used Nguyen as a secondary reference to teach dependent claim elements such as a

20
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bridge structure. EX1016, pp. 237-239. The Examiner never proposed modifying
Nguyen in view of Hirsch.

To differentiate over Hirsch, Patent Owner amended its claims to explain how
the intervening walls “overhang” the sides of the mouthpiece. EX1016, pp. 248, 255-
265. The Examiner allowed the claims after this amendment. EX1016, p. 335;
EX1003, 99 30-31.

V. A PERSON HAVING ORDINARY SKILL IN THE ART

The prior art and the Black Declaration demonstrate that a PHOSITA, at the
time the *217 Patent was filed, would have been a person with at least a B.S. degree
in mechanical engineering or a related field with at least two-years’ experience
designing dental devices or suction devices. Less work experience may be
compensated by a higher level of education, such as a master’s degree, and vice
versa. EX1003, 49 1-24 and 32-41.

VL.  CLAIM CONSTRUCTION UNDER 37 C.F.R. § 42.104(B)(3)

Unless otherwise addressed herein, the terms of the *217 Patent’s claims are
to be given their plain and ordinary meaning as understood by one of ordinary skill
in the art in view of the 217 Patent’s specification. See 37 C.F.R. § 42.100(b); 83
FR 51340; Phillips v. AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005) (en banc).
EX1003, 99 42-43. Additionally, Petitioner applies Patent Owner’s implied

construction for all terms in view of their assertions that Petitioner’s very different
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product infringes the *217 Patent. For example, Patent Owner appears to assert that
the same structure in Petitioner’s device is both a bridge structure and an intervening
wall. As such, Petitioner applies herein Patent Owner’s broad construction of
“intervening wall” for the purposes of demonstrating that Patent Owner’s
construction results in invalidity.

A. “partially across the distance of the interior space”

All of Patent Owner’s independent claims specify that one intervening wall
(claim 17) or both intervening walls (claim 1) extend “partially across the distance”
of the interior space. The specification consistently uses this term to mean only
partly, and not entirely. EX1001, 6:20-48, FIGs. 2, 6. Importantly, no figure or
description in the 217 Patent describes or suggests an intervening wall that spans
entirely across the distance of the interior space (claim 17) or toward the other
intervening wall. Rather, the figures and description of the 217 Patent only describe
two intervening walls respectively connected to either the anterior wall or the
posterior wall. EX1001, 6:20-48, FIGs. 2, 6. Importantly, the 217 Patent describes
how the two walls work together to form a mesh, which is an important feature for
suction according to the 217 Patent. EX1001, 6:53-64.

The *217 Patent also uses the word “partially” in other contexts to mean only
partly, and not entirely. For example, the 217 Patent explains that the bridge

structure 136 partially blocks an opening between the main body 102 and the suction

22



Patent No. 11,826,217
Petition for Inter Partes Review

connector 108. EX1001, 8:31-37. Entirely blocking the suction opening would
render the device inoperable for its intended purpose, which is to remove fluid and
debris from the oral cavity. EX1001, 8:28-39. Put simply: The ’217 Patent
consistently uses the word partially according to its plain and ordinary meaning,
which is only partly, not entirely.

Finally, in arguments to differentiate the prior art, Patent Owner explained to
the Examiner what extending “partially across the distance of the interior space”
means using Figures from the patent application. EX1015, pp. 235-236. The
Examiner understood this explanation and found that Nguyen, which teaches a
sidewall connected to both the anterior and posterior walls (i.e., spanning the entire
distance across the interior space), did not teach the claims reciting only partial
extension. EX1015, pp. 265-266. Patent Owner argued that this partial, not entire,
extension was different than the prior art. EX1016, pp. 193-196. Patent Owner even
went so far as to illustrate an “overhang” of the claimed anterior wall due to its only
partial extension. EX1016, pp. 250-251.

In view of the consistent use and description in the specification, as well as
Patent Owner’s numerous statements about this claim term in the prosecution
history, the plain and ordinary meaning of “partially across the distance of the
interior space” means “only partly, and not entirely, across the distance of the interior

space.” EX1003, 99 44-45.
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To the extent Patent Owner argues that its claim language means “at least
partially, and including entirely,” Ground 3 discussed below shows this construction.

VII. BACKGROUND OF DENTAL MOUTHPIECES AND THE PRIOR
ART RELIED UPON IN THIS PETITION

A.  Dental Isolation Mouthpieces

Dentists have known to isolate tissue and use suction during dental procedures
for many years. EX1013, Abstract, FIGS. 1-2; EX1020; EX1003, q 3, 10-11, 37.

A dental appliance integrating a suction tube, a bite block, a tongue
suppressor, and a cheek retractor has been known for a very long time. EX1013,

Abstract, 2:6-23. Even the generally hour-glass shape has been known since at least

1977.

The modern style dental isolation mouthpiece appears to have started with
James Hirsch in 2001 (EX1021). Hirsch taught a suction connector, a bite block for
engaging teeth on one side of the mouth, a wide main body that fits into the intraoral
cavity for tongue isolation, a narrow neck for wrapping around teeth on the other

side of the mouth, and a cheek retractor. EX1021, Abstract. The dental isolation
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mouthpiece shown and described in the 217 Patent (and many like it) follows this

same general style and structure. EX1003, 9] 26.

1B.

/ N340

FIG. 19A
This basic shape, which is very similar to the shape debuted in 1977, has prevailed
since Hirsch’s disclosure, and the dental isolation mouthpiece shown and described
in the *217 Patent follows this same shape and concept.

B. Prior Art Patents and Printed Publications Relied Upon
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1. Nguyen

Nguyen teaches a nearly identical dental isolation mouthpiece invented by the

two of the four inventors of the *217 Patent. EX1005 (72); EX1001, (72).

00k — N

Like the *217 Patent, Nguyen teaches a dental isolation mouthpiece with a suction
connector, a main body, and a cheek retractor. EX1005, 3:15-17. The main body of
Nguyen includes an anterior wall, a posterior wall having the same shape and size
as the anterior wall, and superior and inferior sidewalls that each connect to the
anterior and posterior walls at the edges of the anterior and posterior walls. EX1005,
3:36-4:3, FIGs 1A-1E; EX1003, 9 46.

Nguyen further discloses a bridge structure formed in the center of the main
body portion that ensures that the anterior and posterior wall remain separated under
suction. EX1005, 4:38-56. Nguyen also discloses a bite block that is formed around
the suction connector. EX1005, 5:9-22; EX1003, 9 47. The shape of the dental
isolation mouthpiece shown and described in Nguyen is nearly identical to the shape

of most dental isolation mouthpieces that predated it. See e.g., EX1007.
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2. Black

Black teaches a dental isolation mouthpiece having the same basic shape as

that shown and described in the 217 Patent. EX1001, FIG. 1; EX1007, FIG. 23A.

VEZ'OId
004§

Black discloses a mouthpiece with open sides (and a sidewall formed near the
suction connection tube). EX1007, 6:60-7:9, 14:34-15:20; EX1003, 9 48. Black
explains that open sidewalls provide certain advantages, such as improved suction
and greater flexibility for patient comfort. /d.

3. Hirsch

Hirsch teaches a dental isolation mouthpiece that is also of a similar shape to
that shown and described in the *217 Patent and Black. EX1001, FIG. 1; EX1007,

FIG. 18; EX1006, FIG. 4.
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Hirsch also discloses a mouthpiece with open sides and a spine 365 running
longitudinally through the middle of the mouthpiece. EX1006, 3:17-26, FIGS. 6-14;
EX1003, 9 49. Hirsch explains that grooves formed in walls of a dental mouthpiece
wall can assist with suction. EX1006, 4:4-16, 5:2-8.

viII. DISCRETION UNDER § 325(D) AND § 314

Pursuant to the guidance included in the “FAQs for Interim Processes for
PTAB Workload Management”, Petitioner omits any preemptive arguments against
discretionary denial. Petitioner will present arguments in an Opposition Brief, should
Patent Owner file a Discretionary Denial Brief.

IX. GROUNDS FOR UNPATENTABILITY

Petitioner requests cancellation of the challenged claims on the following
Grounds. EX1003, 9 50-58, 123, 126, 158.

A. Ground 1: Claims 1-11, 13-23 are obvious under 35 U.S.C. § 103 as
being unpatentable over Nguyen in view of Black

1. Independent Claim 1
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a. Limitation 1(a)?

Because the claim body fully sets forth the complete claimed structure, and
the preamble merely describes an intended use as a dental mouthpiece, the preamble
does not instill patentable weight. Pitney Bowes, Inc. v. Hewlett-Packard Co., 182
F.3d 1298, 1305 (Fed. Cir. 1999); see also Rowe v. Dror, 112 F.3d 473, 478 (Fed.
Cir. 1997); MPEP 2111.02(II); EX1003, 9] 59.

To the extent the preamble is limiting, Nguyen discloses a dental mouthpiece

formed in a curve. EX1005, Abstract, 6:2-3, FIG. 1A, 1D; EX1003, 9 60.

71 1

b. Limitation 1(b)

Nguyen discloses a main body portion 110 with a first end connected to a

suction connector portion 120 and a second end connected to a cheek retractor 130.

? Because Petitioner included the full claim language of the *217 Patent in the
Listing of Claims, Petitioner does not reproduce the full claim language here. The
Board is encouraged to reference the Listing of Claims to see the full claim
language, if necessary.
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EX1005, FIG. 1B; 3:20-22. Nguyen discloses an anterior wall and a posterior wall
spaced apart at a distance between the two walls. EX1005, 3:37-54, 4:6-11, 1:58-60,
FIGs. 1D-1E. Nguyen discloses a “pocket” that is “at least partially enclosed”.
EX1005, 1:58-60. Nguyen further discloses an interior of the pocket, which is an
interior space, that is defined by the anterior wall and the posterior wall. EX1005,

1:58-60, 3:36-54.

130 110 120
|| o | |
160
150
(o] S/ o
(o]
O
o O
(@ 4 P i
O 0O
O

>
7IG. 18

140

Also, the main body portion 110 is formed at the central part of a curve with
the posterior wall formed outside the curve and the anterior wall formed inside the

curve. EX1005, 6:4-6; EX1003, 9 61-64.
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C. Limitation 1(c)

Nguyen teaches a tip in front of the suction connector that connects the
anterior wall to the posterior wall. E.g., EX1005, FIGs. 1B, 1C, 1E. Therefore, the
tip in front of the suction connector is a connector connecting the anterior wall to the

posterior wall. EX1003, 4] 65.
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d. Limitation 1(d)

Nguyen teaches two sidewalls (inferior and superior) each connected to both

the anterior and posterior walls. EX1005, 3:37-54.

716 1A
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Because each sidewall is connected to both the anterior wall and the posterior wall,
each sidewall protrudes from the anterior wall along an edge of the anterior wall and
each also sidewall protrudes from the posterior wall along an edge of the posterior
wall. Id., see also, EX1005, FIG. 1A, 3:63-4:3; EX1003, 99 66-67.

To the extent Nguyen teaches that the superior and inferior walls span the
entire (not “partial”’) distance between the anterior and posterior walls, it would have
been obvious to open the sidewalls of Nguyen in view of Black, thereby creating
two intervening walls that each partially extend across the distance between the
anterior and posterior walls. EX1005, 3:63-4:3; EX1003, q 68.

Black teaches an “open” tongue shield aspirator. EX1007, 17:47-54, 6:10-20

(all or only a portion of the sides may be open); EX1003, q 69.

_
He FIG.23C

FIG.23A

Black explains that an open-sided tongue shield aspirator, which is a dental isolation
mouthpiece, facilitates enhanced fluid and debris aspiration as well as easier bending
for fitting into the patient’s mouth. EX1007, 17:47-54. Because an open-sided

mouthpiece increases suction, a PHOSITA would have been motivated to open the
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sidewalls of Nguyen to achieve these advantages. /d; EX1003, 4 69. A PHOSITA
would have also been motivated to open the sidewalls of Nguyen in order to make it
easier to clean. EX1003, 9 69. To this end, opening the sidewall of Nguyen would
use a known technique (open sidewall on a dental isolation mouthpiece) to improve
similar, known mouthpieces (the similar dental isolation mouthpiece of Nguyen) in
the same way (Nguyen’s mouthpiece would exhibit increased suction and easier
cleaning). KSR Int'l Co. v. Teleflex Inc., 550 U.S. 398, 415-421 (2007); EX1003, 9
69-70. Alternatively, opening the sidewalls of Nguyen would apply a known
technique (opening the sidewalls of a dental isolation mouthpiece) to a known device
ready for improvement (Nguyen’s mouthpiece having certain downsides, discussed
below) to yield predictable results (an open-sided mouthpiece with improved suction
due to less suction channel narrowing and easier cleaning). /d.

More specifically, regarding improved suction, a PHOSITA would know that,
because the anterior and posterior walls comprise a flexible material, the dental
mouthpiece of Nguyen would bend within the mouth due to the roof of the mouth
pressing down on the superior sidewall and the floor of the mouth pressing up on the
inferior sidewall. EX1005, 3:29-31, 3:42-45; EX1007, 19:33-20:47; EX1003, 99 70-
71. Similarly, PHOSITA would expect that the force from the ridges of a patient’s

gums on the rectangular portion of Ngyuen would also cause additional
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bending/folding. EX1005, 4:20-30; EX1007, 20:3-20; EX1003, 9 71; EX1005, 1:52-
55, 2:2-5; EX1003,9 71.

A PHOSITA would understand that when two parallel walls are connected at
their edges and spaced apart, any bending force from mouth tissue would force the
two walls to bend along different paths. The “outer” (posterior) wall would bend at
a different radius than the “inner” anterior sheet. EX1003, 9 72; EX1007, 20:3-20.
However, the two anterior wall and the posterior wall cannot bend at the same radius
— the geometry does not allow it. /d. Since the anterior and posterior wall are
connected by sidewalls, one wall cannot slide or change its relative spacing, so the
anterior (inner) wall will buckle from the forces acted on it from the sidewalls. /d.
This is the basic geometric constraint of bending layered materials. /d. A PHOSITA
would understand that the folding force caused by mouth tissue on the posterior wall
would transfer through the sidewall and provide extra torque on the anterior wall in
addition to the mouth tissue force, thereby causing the anterior wall to fold more
than the posterior wall due to the geometric constraint of bending layered materials.
EX1005, 3:36-54; EX1003, 9 72. Under these conditions, a PHOSITA would know
that the anterior wall would crease at certain points toward the posterior wall,
narrowing or partially blocking important suction channels. /d.

Indeed, a PHOSITA would recognize that the anterior wall would first start to

bend or crease at the slit 170, as it is the weakest part of the anterior wall. EX1005,
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FIG. 1A; EX1003, q 73. This creasing would partially block one of the channels
(troughs) created by the bridge structure 180 and decrease suction at the rectangular

portion of the mouthpiece — an important suction location, as this is where the dental

operation occurs. EX1005, 2:10-16, 4:38-56; see also EX1013, 2:6-41, FIG. 2;

EX1003, 9 73.
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In addition, a PHOSITA would recognize that the bending force would further
cause bending at the anterior wall where the anterior wall meets the suction
connector. EX1003, 9 74. Indeed, Nguyen teaches that the suction connector
comprises a thicker material than the anterior wall, meaning the thinner, weaker
anterior wall would bend short of the suction connector. EX1005, 4:57-63; EX1003,

q 74.
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As shown above, the anterior wall would bend into a trough in the bridge structure
180 near the suction connector, thereby partially blocking one or both of the suction

inlet locations at the suction connector. EX1003, 9 74.

no folding force With folding force

With that understanding, a PHOSITA would further understand that an

unconnected edge would allow the anterior and posterior walls to bend at different

37



Patent No. 11,826,217
Petition for Inter Partes Review

radiuses. EX1003, 9 75. This is because the anterior wall would not receive the
posterior wall’s folding force through the sidewalls (i.e., the torque) as well as any
folding force it also received from mouth tissue. Id. Instead, with open-sides, the
anterior wall would bend independent of the posterior wall, and the anterior wall
would not block any suction channels (i.e. “troughs”). /d.

A PHOSITA would also recognize that opening the sidewalls would increase
suction through the sides of the mouthpiece. EX1003, 9 76-78. Nguyen can only
apply suction through the small holes 140 formed on the sidewalls. It cannot aspirate
fluid, debris, etc. between the holes 140. EX1005, 3:63-4:3. Opening the sides would
allow suction to occur in more places along the sides of the mouthpiece. EX1007,
17:47-54, EX1003, q 76-78. It would also allow for the suction, and removal, of
larger debris. /d.

A PHOSITA would have also been motivated to open the sides of Nguyen to
make it easier to clean and reuse the dental mouthpiece. Nguyen teaches that the
mouthpiece is autoclavable and reusable. EX1005, 3:8-10. In order to reuse a dental
mouthpiece, it must be cleaned between uses and between patients. EX1005, 4:34-
37; EX1003, 9 79. Nguyen explains that cleaning occurs through the slit 170.
EX1005, 4:34-37. A PHOSITA would have known that the pocket design of
Nguyen, with the slit 170, would not be conducive to easy cleaning. EX1003, 9 79.

For example, a PHOSITA would have known that it would be difficult or awkward

38



Patent No. 11,826,217
Petition for Inter Partes Review

for a hygienist or other dental staff to insert a cleaning brush into the slits 170 and

clean the corners of Nguyen. /d.

120

Difficult to reach
corners, farthest
from slit 150

A PHOSITA would have known that a dental mouthpiece with open sides, such as
Black, would have been far easier to clean because a brush would remove gunk and
bacteria unimpeded by any wall or material connecting the anterior and posterior
walls. EX1003, q 80. Indeed, an open-sided mouthpiece would simply require fitting
a brush in between the anterior and posterior walls through the side openings, as
opposed to folding back the anterior wall of Nguyen at the slit 170, inserting a brush
through the slit 170, and attempting to reach the brush into all small corners formed
on the mouthpiece of Nguyen. EX1005, 4:34-37, FIG. 1B; EX1003, 9 80. An open-

sided mouthpiece would not have any difficult to reach corners. EX1003, 4 80. Most
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prior art isolation mouthpieces implemented open sides. EX1006, FIG. 2; EX1007,
FIG. 23C, EX1017, FIG 4, EX1018, FIG. 1, EX1019, FIG. 3.

Thus, for all these reasons, a PHOSITA would have been motivated to open
the sides of Nguyen in view of Black. EX1003, 99 68-80.

However, a PHOSITA would have been motivated to form open-sided, anti-
collapse structure at the edges of Nguyen after opening the sides in view of Black.
EX1003, 9 81. Black teaches transverse walls 348c that extend outwardly all the way
to the edge of the anterior flap 348b (see dotted lines in EX1007, FIG. 23A) to act
as an anti-collapse structure at the edges. EX1007, 14:21-47, FIG. 23A; EX1003, 9
81. Thus, Black teaches anti-collapse structure formed at the edges of the

mouthpiece of Black.

FIG.23A
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Nguyen prevents collapse under suction using a combination of sidewalls and
the bridge structure 180. EX1005, 2:10-16, 4:38-56; EX1003, q 82. A PHOSITA
would know that removing the sidewalls in Nguyen would cause the anterior wall
and posterior wall to collapse under suction at the edges of the mouthpiece near the
perforations 140, which are critical to fluid removal. EX1005, 3:63-67; EX1003, q
82, see also EX1006, 4:43-67. The edges of the mouthpiece would be far enough
from the bridge structure 180 to not receive the benefit of the bridge structure’s anti-
collapse function. EX1005, FIG. 1B; EX1003, 9 82-83. Thus, a PHOSITA would
understand that Nguyen would require some anti-collapse structure at the edges of

the main body portion 110, where the perforations 140 are formed. /d.

FIG. 18

Nguyen recognized the importance of anti-collapse structure and offered a
suction-friendly, anti-collapse structure in the form of “crests” and “troughs” formed
as a bridge structure 180. EX1005, 4:44-54. Thus, after being motivated to open the
sidewalls it would have been obvious to a PHOSITA to include a second bridge

structure formed at the edges of the mouthpiece, where the mouthpiece is most likely
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to collapse after opening because a second bridge structure would simply be a
duplication of parts. EX1003, 4 84; MPEP 2144.04(VI)(B). An intervening wall with
“alternating crests and troughs” is described using very similar language that
Nguyen used to describe the bridge structure. EX1001, 6:33-39; EX1005, 2:11-16.

Alternatively, a PHOSITA would instantly recognize that open sidewalls
would be created by simply cutting open the sidewalls. EX1003, 9 85; MPEP
2144.04(V)(C). Cutting open the sidewalls would also create a projecting structure
at the edges of the mouthpiece. EX1003, 9 85. By cutting the sidewalls of Nguyen,
the sidewalls would become open and a projecting structure at the edges would
remain. A PHOSITA would not even need to create a new mold to arrive at the
claims of the 217 Patent. A PHOSITA need only take the existing dental
mouthpiece mold of Nguyen and cut the sidewalls. /d.

A PHOSITA starting with Nguyen would have been motivated to open the
sidewall of Nguyen in view of Black by simply cutting the material formed between
the sidewall perforations 140. EX1003, 4 86. A PHOSITA would choose this cutting
location because it is the least amount of material to cut. /d. Additionally, a
PHOSITA would choose the middle of the sidewall for cutting because that point
provides the most leeway where there is the least chance that the cut accidentally

damages the anterior or posterior wall, thereby creating a defective mouthpiece. /d.
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Cutting at the midsection of the Nguyen sidewalls would result in suction
inlets formed by cutting the circular perforations in half. EX1003, 9 87. Indeed, a
PHOSITA would have known that U-shaped grooves can form fluid inlets. EX1006,
4:4-16, 4:67-5:8, 3:55-58. By simply cutting Nguyen along the middle of the
sidewalls, the result would be an anterior intervening wall and a posterior
intervening wall, each protruding partially across the distance toward the anterior

wall. See annotated EX1005, FIG. 2D below; EX1003, 9 87.

F1G. 2D

A PHOSITA would have expected success in cutting the sidewalls of Nguyen
because cutting the sidewalls would be the easiest way to accomplish all the goals
stated above (easier cleaning, increased suction). EX1003, 4 88. The simple,
additional step of cutting between the perforations 140 on Nguyen in view of Black’s
teachings would be the simplest way to create an open-sided mouthpiece without a
complete redesign (such as by adding a spine, changing the structure of the suction
connector in view of an added spine, etc.). Id. A PHOSITA would not even need to

change the injection molding casts from Nguyen; a PHOSITA would only need to
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perform an additional cutting step to accomplish all of the stated goals. Id. The
simplicity by which a PHOSITA would arrive at the claims of the 217 Patent from
Nguyen demonstrates that a PHOSITA would have a reasonable expectation of
success. /1d.

So, for all the reasons discussed above, a PHOSITA would have been
motivated to modify the mouthpiece of Nguyen to cut open the fully connected
sidewalls of Nguyen. EX1003, 99 85-90.

€. Limitation 1(e)

As shown below in annotated FIG. 2D, Nguyen modified by Black results in
two intervening walls extending partially across the distance between the anterior
wall and the posterior wall. The simple cut across the middle of the original sidewall
forms two intervening walls, each with an edge having alternating crests and troughs
that extend different distances across the span. EX1005, FIG. 2D (annotated);

EX1003, 9 91.

F1G. 2D

f. Limitation 1(f)
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Nguyen teaches a suction connector portion 120 connected to the first end of
the main body portion 110 configured to connect the interior space to a vacuum

source. EX1005, 3:20-22, 4:57-63, 6:24-28; EX1003, 9 92.
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g. Limitation 1(g)

Nguyen teaches a cheek retractor 130 formed on a second end of the main

body portion 110. EX1005, 3:20-22; EX1003, 9 93.
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2. Claim 2

The tip in front of suction connector 120 includes at least one wall spanning
longitudinally in the main body portion 110 in the interior space. EX1005, FIGs. 2A-
2C, 2E. As shown, the tip includes a wall that connects the anterior wall to the

posterior wall. EX1003, 4] 94.
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The connecting part of the tip is confirmed by the cross-sectional view in 2E.
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See also EX1005, 4:57-58 (describing the tip in front of the suction connector as
connecting to the main body and oval shaped).

3. Claim 3-4

Nguyen teaches the exact same bridge structure as the *217 Patent. EX1005,
4:38-56. The protrusions vary in height and length, as shown in FIGs. 2E and 5.

EX1003, 99 95-96.

G, 5

4. Claim 5
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The simple cut across the middle of the original sidewall forms two
intervening walls, each with an edge having alternating crests and troughs that
extend different distances across the span. EX1005, FIG. 2D (annotated). EX1003,

q97.

FG, 2D

5. Claim 6

The two intervening walls of Nguyen formed by cutting open the sidewalls in
view of Black would meet at the end of the cut before or at the suction connector.
EX1003, 9 98. Indeed, a PHOSITA would know not to cut the suction connector to
ensure efficient suction. Id. Thus, the two walls would meet at the end of the main
body near the suction connector portion.

6. Claim 7

The two intervening walls of Nguyen formed by cutting open the sidewalls in
view of Black would meet at the end of the cut before or at the cheek retractor.
EX1003, 9 99. Indeed, a PHOSITA would know not to cut the cheek retractor
because the thicker material comprising the cheek retractor assists in retracting
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cheek tissue. Id.; EX1005, 3:31-35, FIG. 7B. Thus, the two walls would also meet
at the end of the main body near the cheek retractor.

7. Claim 8

Nguyen teaches a mouth prop 160 integrated into the suction connector
portion 120 to provide crush-resistance during biting by a patient. EX1005, 5:9-28.
The mouth prop 160 is integrated to the suction connector using strap 310. EX1005,
4:65-5:2; EX1003, 9 100.

To the extend Patent Owner argues that the detachable mouth prop 160 is not
“integrated to the suction connector”, it would have been obvious to make the mouth
prop integral with the rest of the mouthpiece. MPEP 2144.04(V)(B); In re Larson,
340 F.2d 965, 968 (CCPA 1965) (“the use of a one piece construction instead of the
[multiple parts rigidly secured together from the prior art] would be merely a matter
of obvious engineering choice.”). EX1003, 9 101.

8. Claim 9

Nguyen teaches that the main body 110, the suction connector portion 120,
and the cheek retractor 130 are formed in one piece by injection molding. EX1005,
Abstract; EX1003, 9 102

9. Claim 10

Nguyen teaches a mouthpiece formed of a flexible, translucent, high-heat
resistant, autoclavable, silicone-based material. EX1005, Abstract; EX1003, 9 103.

10. Claim 11
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Nguyen teaches a stability bar 150 protruding from the interior surface of the
posterior wall along a longitudinal axis of the main body portion 130. EX1005, 4:12-
19, FIG. 6A and 6B; EX1003, 9 104.

11. Claim 13

Nguyen teaches a cutout 230 formed on the suction connector 120
corresponding to a protrusion on a vacuum adaptor to form an interlocking fit.
EX1005, 5:22-57; EX1003, 4 105.

12. Claim 14-15

Nguyen teaches that the suction connector portion 120 connects to a vacuum
source to provide suction of fluids from the interior space of the main body portion
110 and exterior of the mouthpiece. EX1005, 4:57-63, 3:63-67; EX1003, 9 106-107.

13.  Claim 16

The simple cut across the middle of the original sidewall forms two
intervening walls, each with an edge having alternating crests and troughs. Nguyen

as modified by Black teaches an intervening wall that extends to at least a midpoint

of the interior space. EX1005, FIG. 2D (annotated); EX1003, 9 108.

50



Patent No. 11,826,217
Petition for Inter Partes Review

F1G. 2D

14. Independent Claim 17
a. Limitation 17(a)

See Section IX.A.1.a; EX1003, 9 109.

b. Limitation 17(b)

See Section [X.A.1.b; EX1003, 4 110.

C. Limitation 17(c)

See Section [X.A.1.c; EX1003, 9 111.

d. Limitation 17(d)

See Section IX.A.1.d; EX1003, 9 112.

€. Limitation 17(e)

See Section IX.A.1.e; EX1003, 9 113.

f. Limitation 17(f)

Nguyen teaches a rectangular portion, acting as a neck, extending from the

main body portion 110. EX1005, 4:4-11. As shown in FIG. 1B, for example, the
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rectangular portion is narrower than the main body portion 110 at the suction

connector end 120. EX1003, 4 114.

130 110 120
i 1
4 15%6 o
O O °
S,
° o
\_ o
140 -
715, 18

g. Limitation 17(g)

See Section 1X.A.1.f; EX1003, q 115.

h. Limitation 17(h)

As shown below, the cheek retractor 130 extends from the end of the main
body portion 110 opposite the suction connector 120, and the cheek retractor 130 is

wider than the rectangular neck portion. EX1003, § 116.
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15. Claim 18

See Section [X.A.4; EX1003,9 117.

16. Claim 19
See Section IX.A.7; EX1003, 4 118.

17.  Claim 20
See Section 1X.A.8; EX1003, 4 119.

18. Claim 21

See Section [X.A.11; EX1003, 9 120.

19.  Claim 22-23
See Section IX.A.14; EX1003, 49 121-122.

B. Ground 2: Claims 8 and 19 are further obvious under 35 U.S.C. §
103 by Nguyen in view of Black and Hirsch

1. Dependent Claims 8 and 19

Nguyen teaches a mouth prop 160 attached to the suction connector portion
120 to provide crush-resistance during biting by a patient. EX1005, 5:9-28. To the
extent Patent Owner argues that the detachable mouth prop 160 of Nguyen is not
“integrated” into the suction connector, Hirsch teaches a bite piece 250 integrated
into a suction connector section 570. EX1006, 3:5-8. It would have been obvious to
make the mouth prop 160 non-detachable so that the mouthpiece would be
manufactured as one piece, which both Hirsch and Nguyen recommend. EX1005,

5:39-40; EX1006, 3:5-8. MPEP 2144.04(V)(B); EX1003, 9 124-125.
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C. Ground 3: Claims 17-23 are obvious under 35 U.S.C. § 103 by
Nguyen in view of Hirsch

1. Independent Claim 17
a. Limitation 17(a)

See Section 1X.A.14.a; EX1003, 9 127.

b. Limitation 17(b)

See Section [X.A.14.b; EX1003, 9] 128.

C. Limitation 17(c)

See Section [X.A.14.c; EX1003, 9 129.

d. Limitation 17(d)

Nguyen teaches two sidewalls (inferior and superior) each connected to both

the anterior and posterior walls. EX1005, 3:37-54.

716 14

Because each sidewall is connected to both the anterior wall and the posterior wall,

each sidewall protrudes from the anterior wall along an edge of the anterior wall and
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each also sidewall protrudes from the posterior wall along an edge of the posterior
wall. Id., see also, EX1005, FIG. 1A, 3:63-4:3; EX1003, 9 130-131.

Nguyen teaches that the superior and inferior sidewalls span the entire
distance between the anterior and posterior walls (not “partially’’). EX1005, 3:63-
4:3. Nevertheless, it would have been obvious to open the sidewalls of Nguyen in
view of Hirsch, thereby creating at least one intervening wall that partially extends
across the distance between the anterior and posterior walls. EX1003, 9 131.

Hirsch teaches a retractor 240 having gaps 350, 360. EX1006, 3:17-21. Hirsch
explains that the upper gap 350 engages the roof of the patient’s mouth, and the
lower gap 360 engages the lingual or floor of the patient’s mouth. EX1006, 4:43-67.
Hirsch further explains that the mouth tissue bends the flaps 310, 320, 330, 340

forward. Id.; EX1003, 9 132.

Also, a PHOSITA would have been also motivated to open the sidewalls of

Nguyen to improve suction through the mouthpiece. EX1003, 44 133-137. Petitioner
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fully explained how the mouth tissue applies bending forces on the anterior wall and
posterior walls, and how the sidewall prevents the anterior wall from bending along
an independent radius, which leads to anterior wall buckling and suction channel
blockage/narrowing in Section IX.A.1.d. The same rationale applies again here.
EX1003, 9 137.

Third, a PHOSITA would have been motivated to open the sides of Nguyen
to make it easier to clean and reuse the dental mouthpiece of Nguyen. Nguyen
teaches that the mouthpiece is autoclavable and reusable. EX1005, 3:8-10. In order
to reuse a dental mouthpiece, it must be cleaned between uses and between patients.
EX1005, 4:34-37; EX1003, 9] 138. Nguyen explains that cleaning occurs through the
slit 170. EX1005, 4:34-37. However, a PHOSITA would have known that the
pocket design of Nguyen, with the slit 170, would not be conducive to easy cleaning.
EX1003, 9 138. For example, a PHOSITA would have known that inserting a
cleaning brush into the corners of Nguyen would be difficult or awkward to reach

for a hygienist or other dental staff trying to clean the product. /d.
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A PHOSITA would have known that a dental mouthpiece with open sides,
such as Hirsch, would have been far easier to clean because a brush would remove
gunk and bacteria unimpeded by any wall. EX1003, 9 139. Indeed, an open-sided
mouthpiece would simply require fitting a brush in between the upper flap 310/320
and lower flap 330/340 through the gaps 350, 360, as opposed to folding back the
anterior wall of Nguyen at the slit 170, inserting a brush through the slit 170, and
attempting to reach the brush into all small corners formed on the mouthpiece of
Nguyen. EX1005, 4:34-37, FIG. 1B; EX1003, 9 139. An open-sided mouthpiece
would not have any difficult to reach corners. EX1003, 9 139. Most prior art isolation
mouthpieces implemented open sides. EX1006, FIG. 2; EX1007, FIG. 23C,

EX1017, FIG 4, EX1018, FIG. 1, EX1019, FIG. 3.
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Thus, for all these reasons, a PHOSITA would have been motivated to open
the sides of Nguyen in view of Hirsch. EX1003, 9 131-139.

However, a PHOSITA would have been motivated to form open-sided, anti-
collapse structure at the edges of Nguyen after opening the sides in view of Hirsch.
EX1003, 9 140. Hirsch explains that mouth tissue bends the anterior and posterior
flaps forward to create a seal, thereby preventing suction through the sealed gaps
350,360. EX1006, 4:43-67. The lack of anti-collapse structure at the edges in Hirsch
is what causes the seal. EX1003, 9§ 140.

Nguyen prevents collapse under suction using a combination of sidewalls and
the bridge structure 180. EX1005, 2:10-16, 4:38-56; EX1003, 9 140. A PHOSITA
would know that removing the sidewalls in Nguyen would cause the anterior wall
and posterior wall to collapse under suction at the edges of the mouthpiece near the
perforations 140, which are critical to fluid removal. EX1006, 4:43-67; EX1003, 4
140. The edges of the mouthpiece would be far enough from the bridge structure 180
to not receive the benefit of the bridge structure’s anti-collapse function, and would
create the undesirable seal at the edges like Hirsch teaches. EX1006, 4:43-67,;
EX1003, 9 140. Thus, a PHOSITA would understand that Nguyen would require
some anti-collapse structure at the edges of the main body portion 110, where the

perforations 140 are formed. EX1003, 9| 141.
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Nguyen recognized the importance of anti-collapse structure and offered a
suction-friendly, anti-collapse structure in the form of “crests” and “troughs” formed
as a bridge structure 180. EX1005, 4:44-54. Thus, after being motivated to open the
sidewalls in view of Hirsch it would have been obvious to a PHOSITA to include a
second bridge structure formed at the edges of the mouthpiece, where the
mouthpiece is most likely to collapse after opening, as such a second bridge structure
would simply be a duplication of parts. EX1003, q 142; MPEP 2144.04(VI)(B). An
intervening wall with “alternating crests and troughs™ is described using very similar
language that Nguyen used to describe the bridge structure. EX1001, 6:33-39;
EX1005, 2:11-16.

Alternatively, a POSA would recognize that Hirsch’s grooved wall would
function as an anti-collapse structure that could replace Nguyen’s sidewalls.
EX1003, 9 143. Hirsch teaches V-shaped grooves 416 formed on the edge of a wall
that become fluid inlets for drawing in fluid. EX1006: FIG. 8, 4:67-5:8. A projecting
wall with groves 416 as shown in Hirsch connected to only the posterior wall would
generate an open-sided mouthpiece with anti-collapse structure formed at the edges
of the mouthpiece. EX1003, q 143. As such, Nguyen in view of Hirsch is a simple
substitution of one known element (a sidewall connected to two walls) for another
element (a wall having V-shaped grooves for suction at the edges of the wall) to

obtain predictable results (a mouthpiece having a sidewall connected to only the
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posterior wall and having V-shaped groves at the edge of the span of the sidewall).

See annotated EX1005, FIG. 1A and 1D. EX1003, 9§ 143.

FIG. 1A

o

i

A PHOSITA would have expected success in modifying Nguyen in view of

FIG.1D

Hirsch as proposed above because Hirsch explains that a wall having V-shaped
grooves assists in suction. EX1006, 3:51-55, 4:4-16; EX1003, 9 144. Nguyen in view
of Hirsch would still allow for suction on the superior and inferior sides, while also
making the mouthpiece more comfortable, prevent suction blockages, and make the
mouthpiece easier to clean. EX1005, 3:63-4:3; EX1003, q 144. Additionally,

substituting the sidewalls connected to both the anterior and posterior walls with an
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upward projecting wall having grooves connected only to the posterior wall would
function as anti-collapse structure at the edges. EX1003, 9 144.

To the extent Patent Owner argues that a PHOSITA would not have been
motivated to implement the grooves 416 of Hirsch on a sidewall because the grooves
416 are located on a posterior flap of Hirsch, such an argument would greatly
diminish the common sense of a PHOSITA. As described above, a PHOSITA would
have been motivated to maintain anti-collapse structure at the edges of the
mouthpiece to avoid the undesirable seal taught by Hirsch. EX1006, 4:43-67;
EX1003, 9§ 145. However, a PHOSITA would know that there must be some inlet
for suction to occur, lest the sidewall completely block suction through the superior
and inferior sides. EX1006, 3:51-55, 4:4-16; EX1003, 9§ 145. Hirsch describes one
such fluid inlet in the form of V-shaped (or U-shaped) grooves. EX1006, 3:51-55,
4:4-16. A PHOSITA would instantly recognize that grooves of this shape would
function as inlets in either a posterior, anterior, or sidewall configuration. Indeed, U-
shaped grooves are nothing more than half of the circular perforations described by
Nguyen. EX1003, 9 145. Or alternatively, it would have been equally obvious to
duplicate the bridge structure 180 at the edges of the mouthpiece. MPEP
2144.04(VI)(B); EX1003, 9 145.

Finally, a PHOSITA may be further motivated to remove the slit 170. The slit

170 primarily operates as an opening into the pocket of Nguyen for cleaning
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purposes. EX1005, 4:31-37. The open sides of modified Nguyen in view of Hirsch
would remove the need for the slit because cleaning would most easily occur through
the sides. EX1003, 9 146-147. The slit 170 can stay because Nguyen mentions that
it assists in suction. EX1005, 4:35-37. If the slit 170 were removed, the collapse
issues mentioned above may be rectified, so a PHOSITA would also be motivated
to remove the slit 170, but this removal is of little consequence to the claim language

of the claim 17.

FIG. 1A

€. Limitation 17(e)

As shown below in annotated FIGs. 1A and 1D, Nguyen modified by Hirsch
results in an intervening wall extending partially across the distance between the

anterior wall and the posterior wall. The modified sidewall in view of Hirsch creates
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an edge having alternating crests and troughs that extend different distances across
the span due to the V-shaped grooves 416 taught by Hirsch. EX1006, 3:51-55, 4:4-

16; EX1005, FIGs. 1A and 1D (annotated); EX1003, 9 148.

FIG. 1A

FIG. 1D

f. Limitation 17(f)

See Section [X.A.14.f; EX1003, 9] 149.

g. Limitation 17(g)

See Section 1X.A.14.g; EX1003, 9 150.

h. Limitation 17(h)

See Section 1X.A.14.h; EX1003, 9 151.

2. Claim 18

The Nguyen sidewall as modified by Hirsch would include a plurality of
portions of varying heights relative to the longitudinal axis of the mouthpiece.

Indeed, the groove portions would have a different height at the bottom of the V-
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shape than the height of the groove portions at other parts of the V-shape. EX1003,

q152.

FIG. 1A

3. Claim 19
See Section [X.A.7; EX1003, 9 153.

4. Claim 20
See Section [X.A.8; EX1003, q 154.

5. Claim 21
See Section [X.A.11; EX1003, 9 155.

6. Claims 22 and 23
See Section IX.A.12; EX1003, 94 156-157.

X.  CONCLUSION

Petitioner has demonstrated in this Petition that claims 1-11, 13-23 of the *217
Patent are unpatentable. Petitioner, therefore, respectfully requests institution of an

inter partes review of the 217 Patent and that claims 1-11, 13-23 be canceled.
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