Office de la Proprieté Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2801192 C 2015/07/28

(11)(21) 2 801 192

(12 BREVET CANADIEN
CANADIAN PATENT
13) C

(86) Date de déepot PCT/PCT Filing Date: 2011/06/06

(87) Date publication PCT/PCT Publication Date: 2011/12/15
(45) Date de délivrance/lssue Date: 2015/07/28

(85) Entree phase nationale/National Entry: 2012/11/29

(86) N° demande PCT/PCT Application No.: US 2011/039231
(87) N° publication PCT/PCT Publication No.: 2011/156254
(30) Priorité/Priority: 2010/06/07 (US12/795,373)

51) Cl.Int./Int.Cl. A67F 5/56 (2006.01),
A6TM 16/04 (2006.01), A67TM 16/06 (2006.01)

(72) Inventeur/Inventor:
THORNTON, W. KEITH, US

(73) Proprietaire/Owner:
AIRWAY TECHNOLOGIES, LLC, US

(74) Agent. KIRBY EADES GALE BAKER

54) Titre : SYSTEME POUR ACCOUPLER UN APPAREIL BUCCAL A UN MASQUE MEDICAL
54) Title: SYSTEM FOR COUPLING AN ORAL APPLIANCE TO A MEDICAL MASK

(57) Abrégée/Abstract:

In certain embodiments, an apparatus for treating a breathing condition includes an oral appliance, a mask, and a tensioning
device. The oral appliance Is configured to receive at least some of a wearer's teeth and a mask. The mask Is configured to deliver

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191

S SNV ENEEN
O - 2.7 20 a0

J "..
KT
e
A




CA 2801192 C 2015/07/28

anen 2 801 192
13) C

(57) Abrege(suite)/Abstract(continued):

gas to the wearer. The mask Includes a chamber configured to cover the wearer's mouth. The chamber is at least partially
enclosed by an interior of the mask. The tensioning device couples the mask to the oral appliance and includes a flexible tension
element at least partially disposed between the oral appliance and the mask and within the chamber. The flexible tension element is
configured to apply a tensile force between the mask and the oral appliance.



woO 2011/156254 A1 | HIIHIH 641 R0 OO N SO R L

CA 02801192 2012-11-29

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

22
8

-~
(™
-
.

' 3
»
»

N
Pt

)
S 1

(43) International Publication Date
15 December 2011 (15.12.2011)

DA
JY

(10) International Publication Number

WO 2011/156254 Al

(51)

(21)

(22)

(25)

(26)
(30)

(71)

(72)
(75)

AG61F 5/56 (2006.01)
A6IM 16/04 (2006.01)

International Patent Classification:
A6IM 16/06 (2006.01)

International Application Number:
PCT/US2011/039231

International Filing Date:
6 June 2011 (06.06.2011)

Filing Language: English
Publication Language: English
Priority Data:

12/795,373 7 June 2010 (07.06.2010) Uus

Applicant (for all designated States except US). AIR-
WAY TECHNOLOGIES, LLC [US/US]; 3418 Mid-
court Drive, Suite 114, Carrollton, TX 76006 (US).

Inventor; and
Inventor/Applicant (for US only): THORNTON, W.,

Keith [US/US]; 5524 Edlen, Dallas, TX 75220 (US).

(74)

(81)

(84)

Agent: CRAIN, Russell, J.; Baker Botts L.L.P., 2001
Ross Avenue, Suite 600, Dallas, TX 75201 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, S8Y, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
/M, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

[Continued on next page]

(54) Title: SYSTEM FOR COUPLING AN ORAL APPLIANCE TO A MEDICAL MASK

FIG. 274

(57) Abstract: In certain embodiments, an apparatus for
treating a breathing condition includes an oral appli-
ance, a mask, and a tensioning device. The oral appli-
ance 1s configured to receive at least some of a wearet's
teeth and a mask. The mask is configured to deliver gas
to the wearer. The mask mcludes a chamber configured
to cover the wearer's mouth. The chamber 1s at least par-
tially enclosed by an interior of the mask. The tension-
ing device couples the mask to the oral appliance and
includes a flexible tension element at least partially dis-
posed between the oral appliance and the mask and
within the chamber. The flexible tension element 1s con-
figured to apply a tensile force between the mask and
the oral appliance.
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SYSTEM FOR COUPLING AN ORAL APPLIANCE TO A MEDICAL MASK

TECHNICAL FIELD OF THE INVENTION

This invention relates generally to oral appliances, and more particularly to an

oral appliance for use in treating a breathing condition.

BACKGROUND

Many people experience breathing problems, which may result in difficulty
sleeping, in snoring, or 1n other more serious conditions such as obstructive sleep
apnea. One treatment for such breathing disorders involves the use of devices that are
inserted into a user’s mouth for extending the user’s lower jaw forward. These
devices open the airway (i.e., bréathing passageway) more fully to allow easier
breathing through the nose and mouth. Certain of these devices include upper and
lower arches that are connected together using a mechanism that may be adjusted to
pull the lower arch, and thus the user’s lower jaw, forward to open the airway more
fully.

Another treatment for breathing disorders involves application of continuous
positive air pressure ("CPAP") to the patient. The CPAP is delivered through a face
mask, nose mask, or nasal inserts, and results in a fuller opening of the patient’s

breathing passageway. The CPAP may be increased for more serious conditions.
Face masks for delivering CPAP are commonly secured to the patient's head with a
strap that wraps around the user’s head. As the patient moves, the face mask often

shifts and unseats from the patient's face, which may reduce the CPAP or awaken a

sleeping patient.

SUMMARY OF THE INVENTION

Oral appliances and methods according to the present invention may reduce or

eliminate certain disadvantages and problems associated with previous devices and

methods for improving breathing.
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Certain exemplary embodiments can provide an apparatus for use in treating a
breathing condition, comprising: an oral appliance configured to receive at least some of
a wearer’s teeth; a mask configured to deliver gas to the wearer, the mask comprising a
chamber configured to cover the wearer’s mouth, the chamber at least partially enclosed
by an interior of the mask; and a tensioning device coupling the mask to the oral
appliance, the tensioning device comprising a flexible tension element at least partially
disposed between the oral appliance and the mask and within the chamber, the flexible
tension element configured to apply a tensile force between the mask and the oral
appliance, wherein each end portion of the flexible tension element is adapted to extend
through a respective opening in the mask and removeably engage a respective fastener

coupled to an exterior of the mask.

In certain other example embodiments, an apparatus for treating a breathing
condition includes an oral appliance, a mask, and a tensioning device. The oral appliance
is configured to receive at least some of a wearer's teeth and a mask. The mask 1s
configured to deliver gas to the wearer. The mask includes a chamber configured to cover
the wearer's mouth. The chamber is at least partially enclosed by an interior of the mask.
The tensioning device couples the mask to the oral appliance and includes a flexible
tension element at least partially disposed between the oral appliance and the mask and
within the chamber. The flexible tension element is configured to apply a tensile force

between the mask and the oral appliance.

Certain embodiments may provide one or more technical advantages. For

example, particular embodiments may adjustably tighten and optimally position a gas

delivery system against a user's face without the use of elements that wrap around the

user's head. In addition, certain embodiments may be configured to adjustably reposition

a gas delivery system along multiple axes. Various embodiments may absorb forces
caused by the movement of a gas delivery system and may minimize the transfer of such
forces to the user. Particular embodiments may be configured to automatically

redistribute forces along surfaces where a gas delivery system comes in contact with a
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user's face. Certain embodiments may provide some, none, or all of these advantages.
Certain embodiments may provide one or more other technical advantages, one or more
of which may be readily apparent to those skilled in the art from the figures, description,

and claims included herein.

BRIEF DESCRIPTION OF THE DRAWINGS
For a more complete understanding of the present invention and at least some of
its advantages, reference is now made to the following description taken in conjunction
with the accompanying drawings, in which:
FIGURE 1 illustrates an example oral appliance for improving a user's breathing;
FIGURES 2A through 5B illustrate an example adjustment mechanism;
FIGURES 6A through 6C illustrate example hooks with varying lengths, for use
with an example adjustment mechanism;

FIGURES 7 A through 7C illustrate example receivers with varying dimensions;
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FIGURES 8A through 10 illustrate an example adjustment mechanism

utilizing an example extender;

FIGURES 11A and 11B illustrate an example extender;

FIGURES 12A and 12B illustrate example receivers;

FIGURES 13 through 16 illustrate an example adjustment mechanism
utilizing an example adjustment key;

FIGURES 17 through 19B illustrate an example adjustment mechanism
utilizing an example extension post;

FIGURES 20A through 20B illustrate transverse cross-sectional views of
example extension posts; and

FIGURES 21 through 23 illustrate an example housing, for use with an
example adjustment mechanism;

FIGURES 24A through 25C illustrate example receivers, for use with an
example housing;

FIGURE 26 illustrates an example method of improving a user’s breathing;

FIGURES 27A through 27D illustrate various views of an example oral
appliance configured to cooperate with a tensioning element to adjustably position a
gas delivery device against a user’s face; and

FIGURE 28 illustrates a dual-arch oral appliance configured to cooperate with

a flexible tensioner to adjustably position a mask 522 of a gas delivery system against

a user’s face; and

FIGURE 29 illustrates an example adjustment mechanism utilizing an

alternative coupler that couples to a tensioning element.

DESCRIPTION OF EXAMPLE EMBODIMENTS

FIGURE 1 illustrates an example oral appliance 100 for improving a user’s

breathing. In general, oral appliance 100 may be used to treat sleep disordered
breathing, such as snoring or obstructive sleep apnea, through forward adjustment of
the user’s lower jaw relative to the upper jaw. This forward adjustment opens the
breathing passage more fully and facilitates improved breathing through the user’s

nose and mouth. In certain embodiments, oral appliance 100 remains entirely within
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the user's mouth and surfaces of oral appliance 100 that may contact the interior of the
user's mouth are smooth to prevent injury or discomfort. Although not intended to be
exclusive, example oral appliances are described in one or more of U.S. Pat. Nos.
5,427.117; 5,566,683 5,755,219, 6,516,805; 5,954,048; 5,983,892; 6,374,824, 6,325,064;
6,247,926; and 6,405,729.

Oral appliance 100 includes an upper arch 102 configured to recerve at least some
of a user's upper teeth, a lower arch 104 configured to receive at least some of the user's
lower teeth, and an adjustment mechanism 10. Upper arch 102 and lower arch 104 may
include molds of at least some of the user's upper and lower teeth, respectively, for
improved performance and comfort. Adjustment mechanism 10 couples lower arch 104
to upper arch 102 and may be adjusted to pull lower arch 104 forward to facilitate
improved breathing. In certain embodiments, adjustment mechanism 10 may also
vertically position lower arch 104 relative to upper arch 102 to determine the opening of
the user's lower jaw. The components of adjustment mechanism 10 may be made from
any suitable material such as, for example, a biocompatible metal or hard plastic.

FIGS. 2A through 5B illustrate an example adjustment mechanism 10 for use with
oral appliance 100. In certain embodiments, adjustment mechanism 10 may include body
12, hook 28, adjustor 36, and receiver 50. Body 12 may be integrated into or coupled to
upper arch 102. Body 12 may include a rear plate 14, one or more rear fasteners 16, a
front plate 18, and one or more front fasteners 20. In certain embodiments, body 12 may
further include one or more fastener passages 22, one or more guides 32, and one or more

adjustment indicators 44. Hook 28 may include flange 30, adjustor passage 34, and arm

46.
When assembled, rear plate 14 may be coupled to body 12 through the use of one

or more fasteners 16. Fasteners 16 may be threaded fasteners, pins, or any other
appropriate fastener to couple rear plate 14 to body 12. Hook 28 may be coupled to body
12 through the use of one or more flanges 30 engaged within the one or more guides 32.
Adjustor 36 may include pin 38 and opening 42. Opening 42 may be square,
hexagonal, or any other appropriate shape to allow for a rotational force to be applied to

adjustor 36. Adjustor 36 may be positioned within adjustor passage 34 of



10

15

20

235

30

CA 02801192 2012-11-29

WO 2011/156254 PCT/US2011/039231

d

hook 28 and pin 38 may be aligned with and inserted into hole 40 of rear plate 14.
Front plate 18 may be coupled to body 12 through the use of one or more fasteners 20.
Fasteners 20 may include threaded fasteners, pins, or any other appropriate fastener to
couple front plate 18 to body 12. In certain embodiments, front plate 18 may include
one or more structures to lock or secure one or more fasteners 20. For example, 1n
embodiments utilizing a threaded fastener 20 as shown, front plate 18 may include
one or more grooves and associated projections 26 to better secure fastener 20 in
place.

In certain embodiments, front plate 18 may include an opening 19 that
substantially aligns with opening 42 of adjustor 36. In operation, opening 19 may
provide access to opening 42 of adjustor 36 for locational adjustment of hook 28. In
certain embodiments, adjustor 36 may be threaded and may engage cooperative
threads of adjustor passage 34 of hook 28 such that rotation of adjustor 36 moves
hook 28 forward or rearward relative to body 12.

Receiver 50 is configured to receive arm 46 of hook 28 such that forward
adjustment of hook 28 pulls lower arch 104 forward. Receiver 50 may be fully
integrated into, permanently coupled to, or separate and removable from lower arch
104. In certain embodiments, receiver 50 may include one or more openings 52 that
may be used to couple receiver 50 to lower arch 104 through the use of any
appropriate fastener. In certain embodiments, receiver 50 may also include slot 48
separating front shelf 54 from rear shelf 56. In operation, hook 28 may engage either
front shelf 54 or rear shelf 56. In certain embodiments, the use of rear shelf 56 may
provide additional extension of lower arch 104 in the forward direction relative to the
use of front shelt 54.

Receiver 50 may be modified according to particular needs to provide
increased flexibility. For example, the vertical location of front shelf 54 and/or rear
shelf 56 relative to lower arch 104 may be adjusted or otherwise modified, either
during or after initial construction of receiver 50. As another example, receivers 50
with varying vertical dimensions may be provided, such that the use of a particular
receiver 50 may be selected to define a prescribed vertical separation between upper
arch 102 and lower arch 104 and thus a prescribed opening of the user’s lower jaw.

As another example, the vertical location of front shelf 54 and/or rear shelf 56 may be
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selected by coupling receiver 50 to lower arch 104 in either of two possible
orientations (i.e., with a particular horizontal surface facing up or facing down). As
another example, receivers 50 with varying horizontal dimensions may be provided,
such that the use of a particular receiver 50 may be selected to define a prescribed
forward location (or range of locations) for lower arch 104 relative to upper arch 102.

Slot 48 may allow horizontal movement of lower arch 104 relative to lower
upper 102 when lower arch 104 is coupled to upper arch 102. Similarly, the posterior
surface of front shelf 54 and/or rear shelf 56 may be shaped to guide the horizontal
movement of lower arch 104 relative to upper arch 102 in an arc-shaped or other
desirable path. .

FIGURES 6A through 6C illustrate example hooks 28 with varying lengths,
for use with adjustment mechanism 10. In operation, the use of a particular hook 28
may be selected to define a prescribed vertical separation between upper arch 102 and
lower arch 104 and thus a prescribed opening of the user’s lower jaw. For example,
in the embodiments shown, the use of hook 28c may allow for greater vertical
separation between upper arch 102 and lower arch 104 than the vertical separation
allowed with the use of hooks 28a or 28b. In particular embodiments, the use of
hooks 28 with varying lengths, together with the use of receivers 50 with varying
vertical dimensions, may provide an increased rénge and/or precision for selection of
a prescribed opening of the user’s lower jaw.

FIGURES 7A through 7C illustrate example receivers with varying
dimensions, for use with adjustment mechanism 10. In operation, the use of a
particular receiver may be selected to define a prescribed forward location (or range
of forward locations) for lower arch 104 relative to upper arch 102 and thus a
prescribed forward location (or range of forward locations) for the user’s lower jaw.
For example, in the embodiments shown, the use of receiver 50c may allow for lower
arch 104 to be positioned further forward with respect to upper arch 102 than with the
use of receivers 50a or 50b. In particular embodiments, the use of receivers 50 with
varying dimensions may provide an increased range and/or precision for adjusting the
forward location of lower arch 104 relative to upper arch 102.

FIGURES 8A through 10 illustrate an example adjustment mechanism 10

utilizing an example extender 60. In certain embodiments, extender 60 couples to
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receiver 50 and operates to receive arm 46 of hook 28 such that the forward
positioning of lower arch 104 is greater than that provided without extender 60.

FIGURES 11A and 11B illustrate an example extender 60 for use with an
example adjustment mechanism 10. In certain embodiments, extender 60 may
include a shelf 68 that engages arm 46 of hook 28. In certain embodiments, extender
60 may also include one or more projections 66 that may cooperatively engage slot 48
of receiver 50. In certain embodiments, extender 60 may also include one or more
openings 64 that may cooperate with one or more fasteners 62 to couple extender 60
to receiver 50, such as via slot 48. Fastener 62 may be a threaded fastener, pin, or any
other appropriate fastener for coupling extender 60 to recerver 50.

FIGURES 12A and 12B illustrate example receivers 50 for use with example
adjustment mechanisms 10. As shown in FIGURE 12A, in certain embodiments,
receiver 50 may include only a single shelf 54, in which case slot 48 may be fully or
partially exposed in the rearward direction. As shown in FIGURE 12B, receiver 50
may include notch 70 in slot 48. In operation, the use of receiver 50 including only a
single shelf 54 or including notch 70 may allow hook 28 to engage or disengage from
shelf 54 of receiver 50 after oral appliance 100 has been inserted into a user’s mouth.

FIGURE 13 illustrates an example oral appliance 100 with an example
adjustment key 80. Adjustment key 80 may have a cross-section that is hexagonal,
square, or any other appropriate shape. In certain embodiments, adjustment key 80
may be used to exert a rotational force on adjustor 36 causing adjustor 36 to turn and
thereby provide adjustment of hook 28, forward or rearward.

FIGURES 14 through 16 illustrate example adjustment mechanisms 10
utilizing example adjustment keys 80. In certain embodiments, adjustment key 80
may be coupled to adjustment mechanism 10 through the use of retainer ring 82 and
notch 84. In operation, retainer ring 82 may engage notch 84, thus preventing
removal of adjustment key 80. In operation, embodiments of adjustment mechanism
10 including adjustment key 80 and retaining ring 82 may be used by a particular user
during a trial period for oral appliance 100. During this trial period, the user and/or a
clinician may make periodic adjustments to adjustment mechanism 10 through the use
of adjustmeént key 80 to achieve the desired positioning of lower arch 104 relative to

upper arch 102. In these embodiments, once the desired positioning has been
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achieved, adjustment key 80 and retaining ring 82 may be removed. In these
embodiments, once the desired positioning has been achieved, front plate 18 may be
replaced with a front plate 18 that does not include an opening 19.

FIGURES 17 through 19B illustrate an example oral appliance 100 with an
example extension post 90. Extension post 90 may be formed of any suitable
material, such as a metal or hard plastic. In certain embodiments, extension post 90
may be used to couple oral appliance 100 to one or more other devices and/or to
orient one or more other devices relative to oral appliance 100. For example,
extension post 90 may be used to couple oral appliance 100 to a breathing device,
such as a venting seal, a face mask, or a nose mask. In a particular embodiment,
extension post may be used to couple oral appliance 100 to a mask associated with a
continuous positive airway pressure (CPAP) system.

In certain embodiments, extension post 90 may be substantially rigid, to
provide for sufficiently precise positioning of one or more devices relative to upper
arch 102. For example, in certain embodiments, extension post 90 may be used to
provide substantially precise and repeatable positioning of a face mask or nose mask
relative to upper arch 102. The length of extension post 90 may vary depending upon
its intended use. For example, extension post 90 may be substantially shorter if 1t 1s
intended to be used to couple a venting seal to oral appliance 100 than 1f it 1s intended
to couple a nose mask to oral appliance 100. The invention contemplates any
reasonable length of extension post 90, so long as the length 1s appropriate to perform
the intended function.

In certain embodiments, extension post 90 may include one or more features
that can operate to index or assist in securing one or more devices to extension post
90. For example, as shown in FIGURE 19B, extension post 90 may include one or
more locators 92 at one or more positions along the length of extension post 90. In
operation, a device coupled to or guided by extension post 90 may include one or
more structures that can cooperate with the one or more locators 92 to index or assist
in securing the device. In the embodiment shown, locator 92 is in the form of a notch,
however, in alternative embodiments, locator 92 may be in the form of a ridge,
protrusion, or any other appropriate shape or structure. In particular embodiments,

the position of locator 92 may be adjustable.
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In certain embodiments, extension post 90 may be coupled to front plate 18.

In these embodiments, extension post 90 may be coupled through the use of any
appropriate means, such as welding or threaded coupling. In alternative
embodiments, extension post 90 may be integrally formed with front plate 18. In
certain embodiments, extension post 90 may be substantially hollow and may couple
to front plate 18 such that the hollow interior of extension post 90 substantially aligns
with an opening 19. In operation, hollow portion 92 may provide access to adjustor
36 through opening 19. The cross-sectional shape of extension post 90 may take any
appropriate form, so long as it remains reasonable for the intended function.

FIGURES 20A through 20C illustrate transverse cross-sectional views of
example extension posts 90. As shown, extension post 90 may have a cross sectional
shape that 1s a circlq, oval, or diamond. In certain embodiments, non-circular cross-
sections may function to more precisely position a device coupled to oral-appliance
100 through the use of extension post 90, by substantially limiting the likelihood that
the device will rotate about the extension post 90.

In certain embodiments, receiver 50 may be removable. For example, lower
arch 104 may include a recess that allows receiver 50 to be positioned within, and
then removed from, lower arch 104. In embodiments including a removable receiver
50 and a recess in lower arch 104, the recess may be integrally formed in lower arch
104. In alternative embodiments, the recess may be formed in or by a housing that is
included in lower arch 104.

FIGURES 21 through 23 illustrate an example housing 94, for use with an
example adjustment mechanism 10. In certain embodiments, adjustment mechanism
10 may include housing 94 to position and secure receiver 50. Housing 94 may be
made of any appropriate material, such as metal or hard plastic. In certain
embodiments, housing 94 may be integrally formed with lower arch 104. As shown,
housing 94 may define recess 95 to accept receiver 50 within housing 94. In certain
embodiments, housing 94 may include one or more fasteners 96 to secure receiver 50
within recess 95. In a particular embodiment, fastener 96 may be a threaded set -
SCIEw.

In certain embodiments, housing 94 may include one or more projections 98

that may be used to orient and/or secure housing 94 to lower arch 104. In particular
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embodiments, as in the example shown in FIGURE 23, one or more projections 98
may be used to orient housing 94 to lower arch 104. In these embodiments, once
housing 94 is properly oriented, housing 94 may be luted to (or otherwise secured to)
lower arch 104. In certain embodiments, some or all of projections 98 may be
removed before or after housing 94 is completely secured to lower arch 104.

FIGURES 24A through 25C illustrate example receivers 50, for use with an
example housing 94. As shown, receiver 50 may have varying dimensions and the
location of certain features of receiver 50 may vary. In operation, the use of a
particular receiver 50 may be selected to define a prescribed forward location (or
range of locations) for lower arch 104 relative to upper arch 102. For example, in the
embodiments shown, the use of receiver 50f may allow for lower arch 104 to be
positioned further forward with respect to upper arch 102 than with the use of
receivers 50d and 50e. In particular embodiments, the use of receivers 50 with
varying dimensions may provide an increased range and/or precision for adjusting the
forward location of lower arch 104 relative to upper arch 102.

As shown in FIGURE 24D, in certain embodiments, receiver 50 may include
only a single shelf 54, in which case slot 48 may be fully or partially exposed in the
rearward direction. In operation, the use of receiver 50 including only a single shelf
54 (or including notch 70) ﬁlay allow hook 28 to engage or disengage from shelf 54 of
receiver 50 after oral appliance 100 has been inserted into a user’s mouth.

As shown in FIGURES 25A through 25C, receiver may have varying vertical
dimensions. In operation, the use of a particular receiver 50 may be selected to define
a prescribed vertical separation between upper arch 102 and lower arch 104 and thus a
prescribed opening of the user’s lower jaw. For example, 1n the embodiments shown,
the use of receiver 50j may allow for greater vertical separation between upper arch
102 and lower arch 104 than the vertical separation allowed with the use of receivers
50h and 50i. In particular embodiments, the use of receivers 50 with varying vertical
dimensions may provide an increased range and/or precision for selection of a
prescribed opening of the user’s lower jaw.

FIGURE 26 illustrates an example method of improving a user’s breathing,
indicated generally at 200. At step 202, upper arch 102 is inserted into the user’s
mouth. At step 204, lower arch is inserted into the user’s mouth. At step 206, upper
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arch 102 is coupled to lower arch 104 by adjustment mechanism 10. In certain
embodiments, adjustment mechanism 10 includes a body 12 coupled to upper arch
102, an adjustor 36, a hook 28, and a receiver 50 coupled to lower arch 104. In
certain embodiments, upper arch 102 is coupled to lower arch 104 by engaging shelf
54 of receiver 50 with arm 46 of hook 28. In particular embodiments, the initial
forward position of lower arch 104 relative to upper arch 102 is determined by
engaging a particular one of multiple shelves 54 of receiver 50. In alternative
embodiments, the initial forward position of lower arch 104 relative to upper arch 102
is determined by engaging shelf 68 of extender 60 coupled to receiver 50. At step
208, the forward position of lower arch 104 relative to upper arch 102 is adjusted to
facilitate improved breathing by the user. In certain embodiments, the forward
position is adjusted by rotating adjustor 36 using adjustment key 30 or in any other
appropriate manner.

Although an example method 1is desci'ibed, the steps may be accomplished 1n
any appropriate order. For example, inserting the upper and lower arches can be
accomplished sequentially, in any order, or simultaneously. As another example,
upper arch 102 and lower arch 104 may be coupled subsequent to or prior to inserting
upper arch 102 and lower arch 104 into the user’s mouth. As another example, the
adjustment of the forward position of lower arch 104 relative to upper arch 102 may
be performed in measured increments interspersed with trial periods to test the
effectiveness of the oral appliance in improving the user’s breathing. Method 200
may include checking or verifying the forward position of lower arch 104 relative to
upper arch 102 and then repeating step 208 as needed. The present invention
contemplates using methods with additional steps, fewer steps, or different steps, so
long as the methods remain appropriate for improving a user’s breathing.

FIGURES 27A through 27D illustrate an example oral appliance 500
conﬁgured to cooperate with a flexible tension element 510 to adjustably position a
mask 522 of a gas delivery system 520 against a user’s face. In particular
embodiments, oral appliance 500, flexible tension element 510, and gas delivery
system 520 cooperate together to improve a user’s breathing. In certain embodiments,
oral appliance 500 may provide functionality substantially similar to oral appliance

100 of FIGURE 1, though oral appliance 500 may provide other functionality
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different from that provided by oral appliance 100. Particular embodiments of oral
appliance 500 may be substantially different in structure from oral appliance 100, as
explained further below.

As shown in FIGURES 27A through 27C, oral appliance 500 generally
includes an upper arch 102 and a forwardly extending coupler 504. Upper arch 1s 102
configured to receive at least some of a user’s upper teeth. In certain embodiments,
upper arch 102 may be substantially similar in structure and/or function to upper arch
102 of FIGURE 1. In alternative embodiments, oral appliance 500 may include a
lower arch 104 configured to receive at least some of the user’s lower teeth, and a
coupler 504 extending outwardly from the lower arch 104. In still other
embodiments, oral appliance 500 may include both an upper arch 102 and a lower
arch 104 coupled together, as explained further below with reference to FIGURE 28.

Coupler 504 may facilitate the coupling of oral appliance 500 to flexible
tension element 510. In certain embodiments, coupler 504 may have a slot 506
disposed therein. Slot 506 may be conﬁgufed to receive a portion of flexible tension
element 510 such as, for example, a clasp or hook 512. Flexible tension element 510
may include or engage a clasp or hook 512. As shown in FIGURES 27A and 27B, for
example, slot 506 is oriented horizontally, such that a sidewall 508 of coupler 506 1s
configured to engage a substantially-rigid clasp or hook 512 adjustably coupled to
flexible tension element 510. In certain embodiments, a coupler 504 having a
horizontally-oriented slot 506, as shown in FIGURES 27A and 27B, presents a planar
surface that minimizes the sensory perturbation that may arise if the user’s lips
contact the coupler 504. Alternative embodiments may not include a horizontally-
oriented slot 506 and/or a substantially-rigid hook 512 for coupling tension element
510 to oral appliance 500. As shown in FIGURE 27C, for example, coupler 504 may
include a vertically-oriented slot 506 that is configured to directly receive flexible
tension element 510. In particular embodiments, the vertically-oriented slot 506 may
have smooth or rounded edges, thereby that minimizing the sensory perturbation that
may arise if the user’s lips contact the coupler 504. Inan alternative embodiment, the
vertically-oriented slot 506 may be tubular in shape and present an elongated surtace

for coupling to tension element 510.
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In certain embodiments, coupler 504 may be fully integrated into, permanently
coupled to, or separate and removable from upper arch 102. According to one

embodiment, upper arch 102 may include one or more receptors configured to snap

~coupler 504 into place. In an alternative embodiment, coupler 504 may be removably

coupled to upper arch 102 by one or more screws or other suitable fastener, as
explained further below with reference to FIGURE 29. In still another embodiment,
coupler 504 may be permanently fixed to upper arch 102 by a mechanical weld,
epoxy, or other suitable fastener. In yet another embodiment, upper arch 102 may be
formed around at least a portion of coupler 504. According to another embodiment,
upper arch 102 and coupler 504 may be integrally formed together from the same
material. The components of coupler 504 may be made from any suitable material
such as, for example, a biocompatible metal or hard plastic.

Flexible tension element 510 may be used to apply a tensile force that
adjustably tightens and positions a mask 522 of gas delivery system 520 against the
user’s face. The tensile force may, for example, be directed towards the mesial plane
of the user’s head and towards coupler 504. In certain embodiments, flexible tension
element 510 may include one or more springs, strings, cables, flexible wire, straps,
other substantially pliable materials capable of flexing and applying tensile force, or
any combination of the preceding. At least a portion of flexible tension element 510
may be disposed between oral appliance 500 and mask 522. In particular
embodiments, at least a portion of flexible tension element 510 may be disposed
within a chamber 524 at least partially or completely enclosed by a concave interior
surface of mask 522.

In various embodiments, the magnitude of the tensile force applied by flexible
tension element 510 may be a function of an adjusted length of flexible tension
element 510 disposed between oral appliance 500 and mask 522. If flexible tension
element 510 includes a spring, for example, the magnitude of the tensile force exerted
by flexible tension element 510 may be a function of the distance the spring 1s
stretched. As another example, if flexible tension element 510 includes a flexible
strap, the magnitude of the tensile force applied using flexible tension element 510

may increase as the strap is cinched tighter, thereby causing a decrease in length of
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the portion of flexible tension element 510 disposed between oral appliance 500 and

mask 522.
Mask 522 generally directs gas from gas delivery system 520 to the user. In

particular embodiments, mask 522 may fit over the patient's nose, mouth and/or other
portions of the patient's face or may include nasal inserts or nose pillows to direct gas
directly into the patient's nasal passages. In certain embodiments, mask 522 may be
optimally positioned using flexible tension element 510 to form a comfortable,
substantially airtight seal. Although not intended to be exclusive, example masks 522 are
described in one or more of U.S. Patent Publication Nos. 2007/0006879 and
2008/0006273. According to one embodiment, mask 522 may be substantially similar to
at least a portion of the Mirage Liberty (TM) mask produced by ResMed Corporation,
which may be modified to couple to flexible tension element 510.

As shown in FIGS. 27A through 27D, mask 522 may include one or more
openings 528 through which a portion of flexible tension element 510 may extend. In
certain embodiments, mask 522 may be adjustably positioned and tightened against the
user's face by pulling on the portions of flexible tension element 510 extending through
mask 522. A desired fit may be maintained by removeably fastening a portion of flexible
tension element 510 in place. As shown in FIGS. 27A though 27D, for example, the
hook or loop side of a hook-and-loop fastener 514 may be disposed on an outer surface of

mask 522 and may be configured to grip a portion of flexible tension element 510

extending outside of mask 522. Although FIGS. 27A through 27D illustrate a hook-and-

loop fastener 514, any suitable fastener may be used such as, for example, a clamp, a

cinch, a snap, a button, a clasp, a grommet, a threaded insert, other fastener, or any
combination of the preceding. Openings 528 may be fitted with gaskets or other
elements to prevent the flow of air or gas through openings 528 when in use.

Particular masks 522 may include a fitting 526 configured to receive gas provided
by gas delivery system 520. For example, gas delivery system 520 may include a
positive air pressure device, such as a constant positive air pressure (CPAP) system or bi-
level positive air pressure (BiPAP) system. Although CPAP and BiPAP are used as

examples, other systems for delivering air or other gases at constant or
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varying pressure may be used. Such systems may deliver any breathable gas, such as
air, oxygen, anesthetics, other medical gases, other breathable gas, or any combination
of the preceding. It should be understood that the term “gas” is intended to include
air.

FIGURE 28 illustrates a dual-arch oral appliance 600 configured to cooperate
with a flexible tension element 510 to adjustably position a mask 522 of a gas
delivery system 520 against a user’s face. In general, oral appliance 600 may be used
to treat sleep disordered breathing, such as snoring or obstructive sleep apnea, through
forward adjustment of the user’s lower jaw relative to the upper jaw. This forward
adjustment opens the breathing passage more fully and facilitates improved breathing
through the user’s nose and mouth. In certain embodiments, oral appliance 600
remains entirely within the user’s mouth and surfaces of oral appliance 600 that may
contact the interior of the user’s mouth are smooth to prevent injury or discomtort.

In the illustrated embodiment, oral appliance 600 includes an upper arch 102
configured to receive at least some of a user's upper teeth, a lower arch 104
configured to receive at least some of the user’s lower teeth, and an adjustment
mechanism 502. In certain embodiments, upper arch 102 and lower arch 104 may be
substantially similar in structure and function to upper arch 102 and lower arch 104 of
FIGURE 1.

An adjustment mechanism 602 couples lower arch 104 to upper arch 102 and
may be adjusted to pull lower arch 104 forward to facilitate improved breathing. This
forward adjustment may open the breathing passage more fully and may facilitate
improved breathing through the user’s nose and mouth. In particular embodiments,
adjustment mechanism 602 may also vertically position lower arch 104 relative to
upper arch 102 to determine the opening of the user’s lower jaw. The components of
adjustment mechanism 602 may be made from any suitable material such as, for
example, a. biocompatible metal or hard plastic. In the illustrated embodiment,
adjustment mechanism 602 includes plate 604 substantially similar in structure and
function to coupler 504 of FIGURES 27A through 27C.

FIGURE 29 illustrates an example adjustment mechanism 602 for use with

oral appliance 600. In certain embodiments, adjustment mechanism 602 may include

body 12, hook 28, adjustor 36, and receiver 50 (shown 1n FIGURE 3). Body 12, hook
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28, adjustor 36, and receiver 50 are discussed previously with reference to figures 2A
through 5B. As shown in FIGURE 29, coupler 504 may removably couple to body 12
in a manner substantially similar to the front plate 18 of FIGURE 3. In this manner,
front plate 18 and coupler 504 may be interchanged as desired to accommodate a
variety of different applications.

Particular embodiments may provide a customizable kit that includes a set of
differently configured hooks 28, adjustors 36, receives 50, rear plates 14, front plates,
couplers 504, adjustment mechanism 602, other elements described previously with
reference to oral appliance 100 and/or oral appliance 500, or any combination of the
preceding.

Particular embodiments may provide gas to a user in a manner that improves
the user’s breathing and that also enhances comfort for the user. For example,
particular flexible tension elements 510 may adjustably tighten and optimally position
a gas delivery system 520 against a user’s face without the use of elements that wrap
around the user’s head and that may come in contact with the user’s skin and hair. In
addition, certain flexible tension elements 510 may be configured to adjustably
reposition a gas delivery system 520 along multiple axes. For example, the mask may
be optimally repositioned relative to the user’s face along a left-right axis, an up-down
axis, and/or an axis disposed between left-right and up-down axis. In certain
embodiments, flexible tension element 510 may absorb various forces caused by the
movement of gas delivery system 520, such that the transter of such forces to oral
appliance 500 may be minimized. For example, if horizontal or vertical force 1s
applied to mask 522, it will not transter a moment force to the user, as may occur with
a coupler that is not flexible. Particular flexible tension elements 510 may be
configured to automatically redistribute forces, such that forces are evenly distributed
along surfaces where gas delivery system 520 comes in contact with a user’s face.
For example, by applying a tensile force towards the center of mask 522, the force
applied along the periphery of mask 522 in contact with user’s face may be evenly
distributed to custom fit to user’s facial features.

Although the present invention has been described 1n connection with several
embodiments, it should be understood that a myriad of changes, substitutions,

variations, alterations, transformations, and modifications may be suggested to one of
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skill in the art, and it is intended that the present invention encompass such changes,

substitutions, variations, alterations, transformations, and modifications as fall within the

scope of the appended claims.
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WHAT IS CLAIMED IS:
1. An apparatus for use in treating a breathing condition, comprising:

an oral appliance configured to receive at least some of a wearer’s teeth;
a mask configured to deliver gas to the wearer, the mask comprising a chamber

configured to cover the wearer’s mouth, the chamber at least partially enclosed by an

interior of the mask; and

a tensioning device coupling the mask to the oral appliance, the tensioning device
comprising a flexible tension element at least partially disposed between the oral
appliance and the mask and within the chamber, the flexible tension element configured
to apply a tensile force between the mask and the oral appliance, wherein each end
portion of the flexible tension element is adapted to extend through a respective opening

in the mask and removeably engage a respective fastener coupled to an exterior of the

mask.

2. The apparatus of Claim 1, wherein the flexible tension element comprises

one or more selected from the group consisting of a spring, a string, a cable, a wire, and a

strap.

3. The apparatus of Claim I, wherein a magnitude of the tensile force is a
function of a length of the flexible tension element disposed between the oral appliance

and the mask and within the chamber at least partially enclosed by the interior of the

mask.

4, The apparatus of Claim 1, further comprising a coupler removeably

coupled to the oral appliance, the coupler coupling the oral appliance to the tensioning

device.
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5. The apparatus ot Claim 1, wherein the mask comprises a fitting configured
to couple the mask to a gas supply source.
6. The apparatus of Claim 1, wherein the oral appliance comprises:

a first dental arch configured to receive at least some of the wearer’s teeth;
a second dental arch configured to receive at least some of the wearer’s teeth; and
an adjustment mechanism adjustably coupling the first dental arch to the second

dental arch and configured to displace the second dental arch in a forward position

relative to the first dental arch.

7. The apparatus of Claim 6, wherein the adjustment mechanism comprises:

a body, a front stop, a rear stop, and a guide extending between the front stop and
rear stop,

a threaded member configured to be coupled between the front stop and rear stop
of the body and configured to rotate relative to the body; and

a hook configured to be coupled to the guide, comprising a threaded passage
configured to engage the threaded member, and comprising an arm configured to engage
the second dental arch, the hook configured to travel in a forward direction along the
guide between the front stop and rear stop of the body in response to rotational
adjustment of the threaded member to adjust the second dental arch to an optimum

position in the forward direction for a particular user’s anatomy and breathing condition.

8. The apparatus of Claim 6, wherein the adjustment mechanism comprises:

a plurality of plates each configured to removeably couple to a body of the

adjustment mechanism,;
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wherein at least one of the plurality of plates is configured to couple the

tensioning device to the oral appliance, the tensioning device configured to adjustably
couple the mask to the oral appliance, the flexible tension element configured to apply an

adjustable tensile force between the mask and the oral appliance.

9. The apparatus of Claim 8, wherein the one of the plurality of plates

comprises a horizontally-oriented slot.

10.  The apparatus of Claim 8, wherein the one of the plurality of plates

comprises a vertically-oriented slot.

11.  The apparatus of Claim 8, wherein the one of the plurality of plates

comprises a post.

12.  The apparatus of Claim 8, wherein:

the one of the plurality of plates comprises a horizontally-oriented slot;

a second one of the plurality of plates comprises a vertically-oriented slot; and

a third one of the plurality of plates comprises a post.

13.  The apparatus of Claim 8, further comprising a plurality of hooks each
configured to removeably couple to the body of the adjustment mechanism, a first hook

of the plurality of hooks comprising an arm having a length substantially different from a

corresponding length of an arm of a second hook of the plurality of hooks.

14.  The apparatus of Claim 8, further comprising a plurality of receivers each

configured to removeably couple engage a hook coupled to the body of the adjustment

mechanism.
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