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Figure 1A

(57) Abrege/Abstract:

A nasal dilator device comprises a substantially U-shaped body including a central portion arranged to span a septum of a nose
when worn by a user and first and second leg members extending from the central portion in a first plane. The device further

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

OPIC - C]

<o
Sy SR VEEEEN
.l.!.\‘\-c.c..--.
. N r
R e [ [ [
T
o

PO 191



CA 2952261 A1 2015/12/23

ey 2 952 261
(13) A1

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

comprises a first cantilever rib member extending outward from the U-shaped body In a second plane and a second cantilever rib
member extending outward from the U-shaped body In a third plane, wherein the first and second cantilever rib members extend
away from each other. The device further comprises a first intermediate section connecting an end of the first leg member to a
proximal end of the first cantilever rib member, wherein the first intermediate section extends between the first plane and second
plane and a second intermediate section connecting an end of the second leg member to a proximal end of the second cantilever
b member, wherein the second Iintermediate section extends between the first plane and the third plane.
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(57) Abstract: A nasal dilator device com-
prises a substantially U-shaped body mncluding
a central portion arranged to span a septum of
a nose when worn by a user and first and
second leg members extending from the cent-
ral portion in a first plane. The device further
comprises a first cantilever rib member ex-
tending outward from the U-shaped body in a
second plane and a second cantilever rib mem-
ber extending outward from the U-shaped
body m a third plane, wherein the first and
second cantilever rib members extend away
from each other. The device turther comprises
a first intermediate section connecting an end
of the first leg member to a proximal end of
the first cantilever rib member, wherein the
first intermediate section extends between the
first plane and second plane and a second in-
termediate section connecting an end of the
second leg member to a proximal end of the
second cantilever rib member, wherein the
second mtermediate section extends between
the first plane and the third plane.
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Nasal dilator devices

Technical Field

[1] Described embodiments generally relate to nasal dilator devices for facilitating
respiration. Some embodiments relate to nasal dilator devices to be fitted to the nose to
tacilitate or improve respiration during sleeping and/or sporting activities and/or for
general day-to-day wear. Some embodiments relate to nasal dilator devices mcluding
filtration mechanisms to filter airtlow during respiration and other embodiments relate
to nasal dilator devices including agent delivery mechanisms for delivery of fragrances

and/medicaments to the nose during respiration.

Background

[2] Nasal dilator devices are worn by users to dilate their nasal cavities when
sleeping and/or partaking in sporting activities to thereby facilitate respiration.
However, many nasal dilator devices are uncomfortable to wear and/or become easily

dislodged from a user’s nose during such activities.

[3] It 1s desired to address or ameliorate one or more shortcomings of prior nasal

dilator devices, or to at least provide a useful alternative thereto.

[4] Throughout this specification the word "comprise”, or variations such as
"comprises” or "comprising”, will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integers or steps, but not the exclusion of

any other element, integer or step, or group of elements, 1ntegers or steps.

[5] Any discussion of documents, acts, materials, devices, articles or the like
which has been included 1n the present specification 1s not to be taken as an admission
that any or all of these matters form part of the prior art base or were common general
knowledge 1n the field relevant to the present disclosure as it existed before the priority

date of each claim of this application



CA 029b2261 2016-12-14

WO 2015/192162 PCT/AU2014/000649

Summary

Some embodiments relate to a nasal dilator device comprising: a substantially U-
shaped body including: a central portion arranged to span a septum of a nose when
worn by a user; and first and second leg members extending {from the central portion 1n
a Tirst plane; a first cantilever rib member extending outward from the U-shaped body
in a second plane; a second cantilever rib member extending outward from the U-
shaped body 1n a third plane; wherein the first and second cantilever rib members
extend away from each other; a first intermediate section connecting an end of the first
leg member to a proximal end of the first cantilever rib member, wherein the first
intermediate section extends between the first plane and second plane; and a second
intermediate section connecting an end of the second leg member to a proximal end of
the second cantilever rib member, wherein the second intermediate section extends

between the first plane and the third plane.

In some embodiments, the first and second cantilever rib members may be arcuate
cantilever rib members. each having a curvature along 1ts length. In some
embodiments, the first and second intermediate sections are arcuate intermediate

sections, each having a curvature along 1ts length.

The first and second intermediate sections may be arranged, in use, to extend along a
length of the septum and the first and second cantilever rib members may be each
arranged, 1n use, to extend from a floor of a respective nasal orifice to an inner wall of

the nostrils.

In some embodiments, the first and second intermediate portions may extend obtusely
from the ends of the first and second leg members. The second and third planes may be
converging planes. In some embodiments, the first and second cantilever rib members
may exhibit an elongate arched profile which approximates at least a portion of one of a

circle, ellipse or parabola.
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In some embodiments, the first and second leg members may be inclined towards each
other such that a relatively greater distance 1s provided between the first and second leg
members towards the central portion to accommodate a columella of a nose when
donned by the user. In some embodiments, the first and second intermediate sections
may be inclined away from each other to assist in urging the respective first and second

cantilever rib members against inner walls of respective nostrils when worn by the user.

The first and second cantilever rib members may comprise respective first and second
nostril engaging elements for engaging with an inner wall of a respective nostril. The
first and second nostril engaging elements may be disposed at distal ends of the first
and second cantilever rib members, respectively. Enlarged pads may be disposed on

the first and second nostril engaging elements to engage with imnner walls of the nostrils.

In some embodiments, the nasal dilator device may further comprise a first and second
releasable attachment mechanism for releasably attaching the first and second
cantilever rib members, respectively, to the U-shaped body. For example, the
releasable attachment mechanisis may be arranged to releasably attach the first and
second nostril engaging elements to the first and second leg members, respectively. In
some embodiments, the releasable attachment mechanisms may be arranged to
releasably attach the tirst and second nostril engaging elements to the first and second

intermediate sections, respectively.

The releasable attachment mechanisms may each comprise an arm and a socket
arranged to receive and engage the arm. A stopper may be disposed at an end of the
arm to hinder the arm from withdrawing from the socket. In one embodiment, the arms
may be disposed on an inner surface of first and second nostril engaging elements of
the first and second cantilever rib members, respectively, and the sockets may be
disposed on the first and second leg members. In another embodiment, the arms may
be disposed on an 1nner surtace of first and second nostril engaging elements ot the first
and second cantilever rib members, respectively, and the sockets may be disposed on

the first and second intermediate sections. In another embodiment, the sockets may be
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disposed on an inner surface of first and second nostril engaging elements of the first
and second cantilever rib members, respectively, and the arms may be disposed on the
first and second leg members. In another embodiment, the sockets may be disposed on
an mner surface ot first and second nostril engaging elements of the first and second
cantilever rib members, respectively, and the arms may be disposed on the first and

second intermediate sections.

In some embodiments. a capsule may be provided within the socket and may be
arranged to be activated by the arm when the arm 1s received by the socket. The
capsule may include at least one of a medicament or compound. The arm may
comprise a coating disposed thereon arranged to release a scent 1n response to abrasion
of the coating. An aperture may be disposed in each of the first and second nostril
engaging elements. The aperture may be arranged to receive at least one of a
compound, a medicament, and a capsule comprising a medicament or compound

emanating a scent.

Some embodiments relate to a nasal dilator device a nasal dilator device comprising: a
substantially U-shaped body including: a central portion arranged to span a septum of a
nose when worn by a user; and first and second leg members extending from the central
portion 1n a first plane; a first closed loop structure extending outward from a
longitudinal axis of the U-shaped body in a second plane and defining a first aperture; a
second closed loop structure extending outward from a longitudinal axis of the U-
shaped body 1n a third plane and defining a second aperture; wherein the first and
second closed loop structures extend away from each other; a first intermediate section
connecting an end of the first leg member to a proximal end of the first loop structure,
wherein the first intermediate section extends between the first plane and second plane;
and a second intermediate section connecting an end of the second leg member to a
proximal end of the second loop structure, wherein the second intermediate section

extends between the first plane and the third plane.
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In some embodiments, the first loop structure may comprise a first flange portion and
the second loop structure may comprise a second tlange portion, wherein the tirst and

second tlange portions are arranged to form a seal with the walls nasal passage 1n use.

In some embodiments, the first and second loop structures may each comprise a filter
spanning the first and second apertures defined by the first and second loop structures.
The filters may be arranged to snap 11t into the first and second loop structures. The

filters may be welded to the first and second loop structures.

In some embodiments, the first and second intermediate sections are arcuate
intermediate sections, each having a curvature along its length. The first and second
intermediate portions may extend obtusely from the ends of the first and second leg

members.

The first and second 1intermediate sections may be arranged, 1n use, to extend along a
length of the septum and the first and second loop structures may be each arranged, in
use, to extend from a floor of a respective nasal orifice along an inner wall of the
nostrils such that the first and second apertures are aligned with a nasal passage of the

NnoSs¢e.

In some embodiments, the second and third planes may be converging planes.

The first and second leg members may be 1nclined towards each other such that a
relatively greater distance i1s provided between the first and second leg members
towards the central portion to accommodate a columella of a nose when donned by the
user. The first and second 1ntermediate sections may be inclined away from each other
to assist in urging the respective first and second loop structures against inner walls of

respective nostrils when worn by the user.
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In some embodiments, the nasal dilator device may further comprise a film disposed on
a surface of the nasal dilator and a removable seal provided on the tilm to mitigate

release of a compound from the f1lm.

In some embodiments, the nasal dilator device may further comprise an overmould
disposed on at least one of the central portion, the leg members, the intermediate
sections and the arcuate cantilever rib members. The overmould may be infused with a
compound, a medicament, a fragrance or an aroma. The nasal dilator device may be
composed of a substrate material infused with a medicament, a fragrance or an

aromatic agent.

In some embodiments, the central portion comprises a tab extending 1n a direction
substantially opposite to the first and second leg members to assist with insertion,
removal and/or placement of the nasal dilator device. The tab may be removeable from

the nasal dilator device.

Some embodiments relate to a nasal dilator device comprising a substantially U-shaped
body including: a central portion arranged to span a septum of a nose when worn by a
user; and first and second leg members extending from the central portion; first and
second cantilever r1b members extending outward from a longitudinal axis ot the U-
shaped body and away from one another; a first intermediate section connecting an end
of the first leg member to a proximal end of the first cantilever rib member; and a
second intermediate section connecting an end of the second leg member to a proximal
end of the second cantilever rib member; wherein the first and second leg members are
arranged, 1n use, to extend inward of respective nasal orifices along the septum, the first
and second 1ntermediate sections are arranged, 1n use, to extend along a length of the
septum behind the columella and alar fibrofatty tissue of the nose and the first and
second cantilever rib members are each arranged, 1n use, to extend from a tloor of the

respective nasal orifices to an inner wall of the nostrils.
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Brief Description of Drawings

[6] Embodiments are described in further detail below, by way of example, with

reference to the accompanying drawings, 1n which:

| 7] Figure 1A 1s front perspective view of a nasal dilator device according to some
embodiments;

[8] Figure 1B 1s a turther front perspective view of the nasal dilator device of
Figure 1A;

[9] Figure 1C 1s a tront view of the nasal dilator device of Figure 1A;

[10] Figure 1D 1s a rear perspective view of the nasal dilator device of Figure 1A;

[11] Figure 1E 1s a partial side view of the nasal dilator device of Figure 1A;

[12] Figure 2 1s a front perspective view of a nasal dilator device including fin-like

structures disposed thereon, according to some embodiments;

[13] Figure 3A 1s a perspective view of a user donning the nasal diator device of

Figures 1A to 1E;

[14] Figure 3B 1s a side view of the user of Figure 3A;

[15] Figure 4A 1s a rear perspective view of a nasal dilator device according to

some embodiments;

[16] Figure 4B 1s a front perspective view of the nasal dilator device of Figure 4A;

[17] Figure 4C is a front view of the nasal dilator device of Figure 4A 1n a closed

configuration;



CA 029b2261 2016-12-14

WO 2015/192162 PCT/AU2014/000649

[18] Figure 4D 1s a front view of the nasal dilator device of Figure 4A in a partially

closed configuration;

[19] Figure 5 1s a front perspective view of a user donning the nasal dilator device

of Figures 4A to 4D;

[20] Figure 6A 1s a front view of a nasal dilator device in a partially closed
configuration, wherein the nasal dilator device includes a capsule, according to some

embodiments;

[21] Figure 6B 1s a {front view of a nasal dilator device of Figure 6A 1n a closed

configuration;

[22] Figure 7A 1s a front view of a nasal dilator device including a film according

to some embodiments;

[23] Figure 7B 1s a tront perspective view of the nasal dilator device of Figure 7A;

[24] Figure 8A 1s a front perspective view of a nasal dilator device according to

some embodiments:

[25] Figure 8B 1s a further front perspective view of the nasal dilator device of

Figure 8A;

[26] Figure 8C is a top view of the nasal dilator device of Figure 8A;

[27] Figure 9 1s a rear perspective view of a nasal dilator device with an attachable

filter, according to some embodiments; and

[28] Figure 10 1s a rear perspective view of a nasal dilator device including a filter,

according to some embodiments.
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Description of Embodiments

[29] Described embodiments generally relate to nasal dilator devices for facilitating
respiration. Some embodiments relate to nasal dilator devices to be fitted to the nose to
facilitate or improve respiration during sleeping and/or sporting activities and/or for
general day-to-day wear. Some embodiments relate to nasal dilator devices including
filtration mechanisms to filter airflow during respiration and other embodiments relate
to nasal dilator devices including agent delivery mechanisms for delivery of fragrances

and/medicaments to the nose during respiration.

[30] Referring to Figure 1A to 1E, there 1s 1llustrated a nasal dilator device,
generally indicated at 100 and substantially symmetrical about a longitudinal axis L,
according to some embodiments. The nasal dilator device 100 comprises a generally
U-shaped body 102 having a central portion 104 and first and second leg members,

106a and 106b, respectively, extending from the central portion 104 1n a first plane P1.

[31] The nasal dilator device comprises a first intermediate section 108a extending
from an end 107a of the first leg member 106a and a second intermediate section 108b
extending from an end 107b of the second leg member 106b. In some embodiments,
and as depicted in Figures 1A to 1E, the first and second intermediate portions 108a,
108b, may be curved or arcuate along their length. In other embodiments, the first and
second intermediate portions 108a, 108b may be substantially straight along their
length or may comprise a plurality of angled or arcuate portions. For example, the first
and second intermediate portions 103a, 108b may extend obtusely from the first and
second ends 107a, 107b, for example, substantially at an angle of between
approximately 95° and 130° to the longitudinal axis. For example, the first and
intermediate sections 108a, 108b may deviate by approximately 100° from the

longitudinal axis.

[32] Referring again to Figures 1A to 1E, the nasal dilator device 100 comprises a
first rib member 110a projecting from the first intermediate section 108a 1n a second

plane P2 and a second rib member 110b projecting from the second intermediate
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section 108b in a third plane P3. In some embodiments, the first and second rib
members 110a, 110b may project substantially outward or laterally of the longitudinal
axis ot the U-shaped body 102. For example, the first and second rib members 110a,
110b may be cantilever rib members that extend from the first and second intermediate
sections 108a, 108b, respectively outwardly from the longitudinal axis and away from
one another in a substantially cantilever manner. In some embodiments, the first and
second rib members 110a, 110b may be arcuate rib members 110a, 110b or arcuate

cantilever rib members 110a, 110b.

[33] In some embodiments, the first and second rib members 110a, 110b may
exhibit an elongate arched or bow-like protile which may approximate at least a portion
of a circle, ellipse or parabola. For example, the first and second rib members 110a,
110b may extend arcuately along the second and third planes, P2 and P3, respectively

in a direction substantially toward the first plane P1.

[34] The first and second rib members 110a. 110b may be tlexible and resiliently
biased away from the first and second intermediate sections 108a, 108b, respectively, to
allow the first and second rib members 110a, 110b to be compressed for insertion into
the nose of a user and to reform once placed inside the nose to thereby dilate the
nostrils as discussed in more detail below with reference to Figures 3A and 3B. As best
depicted 1n Figures 1A and 1B, the first intermediate section 108a may extend or
transition between the first plane P1 and the second plane P2 to interconnect the end
107a of the first leg member 106a to a proximal end 109a of the first rib member 110a
and the second intermediate section 108b may extend or transition between the first
plane and the third plane to interconnect the end 107b of the second leg member 106b

to a proximal end 109b of the second rib member 110b.

[35] In some embodiments, the configuration of the first and second intermediate
sections 108a, 108b may be associated with an orientation or location of the first and

second r1ib members 110a, 110b with respect to the U-shaped body 104. For example,
the configuration of the first and second intermediate sections 108a, 108b may dictate

or define an angle between the first plane P1 and the second plane P2 and between the
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first plane P1 and the third plane P3, respectively. The second and third planes, P2 and
P3, may each form an acute angle, a right angle, or substantially right angle or an
obtuse angle with the first plane P1. For example, the second and third planes P2 and
P3, may be converging planes and may each form an obtuse angle of approximately 95°
to 130° with the first plane P1 such that the first and second intermediate sections 108a
108b take the form of obtuse arcuate sections. In some embodiments, the first, second
and third planes, P1, P2, P3 may be different from each other and in some
embodiments, the second and third planes, P2, P3 may be the same plane and may be

different to the first plane P1.

[36] The first and second intermediate sections 108a. 108b may be inclined away
from or diverge from one another to assist 1n urging the respective first and second rib

members 110a, 110b against inner walls of respective nostrils when worn by the user.

[37] As depicted 1n Figures 1A to 1E, the first and second rib members 110a, 110b,
of the nasal dilator device 100 may comprise respective first and second nostril
engaging elements, 112a and 112b, disposed at distal ends 114a, 114b, of the first and
second arcuate rib members 110a, 110b, respectively, for engaging with inner walls of
respective nostrils when worn by a user. In some embodiments, the first and second
nostril engaging elements, 112a, 112b may comprise relatively large surface areas

116a, 116b with respect to the first and second arcuate rib members 110a, 110b.

[38] In some embodiments, the first and second nostril engaging elements 112a,
112b may have pads 118a, 118b, disposed thereon, to engage with the inner walls of
the nostrils. For example, the pads 118a, 118b may be disposed on the relatively large
major surface areas 116a, 116b of the nostril engaging elements, 112a and 112b and
may be enlarged with respect to the first and second arcuate rib members 110a, 110b,

and/or the nostril engaging elements, 112a and 112b.

[39] Reterring now to Figures 2, there 1s illustrated a nasal dilator device, generally
indicated at 200, according to some embodiments. The nasal dilator device 200 may

comprise similar components and elements to those of nasal dilator device 100 depicted
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in Figures 1A to 1E and accordingly those similar components and elements are

denoted like numerals.

[40] In some embodiments, as depicted in Figure 2, the pads 118a, 118b of the
nasal dilator device 200 may be composed of a relatively soft overmould material, for
example a polymer material such as thermoplastic elastomer (1TPE) and/or may be
provided with a series of protrusions, fins or fin-like structures 220 to provide a
comfortable and/or grippable surface for engaging with the inner walls of the nostrils.
In some embodiments, such an overmould material may be provided on at least a

portion of the rib members 110a, 110, and/or on at least a portion of the intermediate

sections 108a, 108b.

[41] The nasal dilator device 100, 200 may be configured to be orientated in a
manner such that the first and second nostril engaging elements 112a, 112b may be
positioned at a junction of the greater alar cartilage and lateral nasal cartilage,
providing improved support tor dilation of the nasal passage 308, as discussed 1n more

detail with reference to Figures 3A and 3B below.

[42] Figure 3A 1s a perspective view of a user. generally indicated at 300, wearing
or donning the nasal dilator device 100 of Figure 1A and Figure 3B 1s a cross sectional

view taken along a midline A-A of the nose of the user of Figure 3A.

[43] As depicted 1n Figures 3A and 3B, the nasal dilator device 100 1s configured to
be orientated such that the central portion 104 spans a septum 302, and 1n particular, a
columella 310 (the terminal section or fleshy external end of the septum) of a nose 304
and 1s positioned toward a tip 306 of the nose 304 and the first and second leg members
106a, 106b extend inward, along a nasal passage 308. For example, the first and
second leg members 106a, 106b, may extend inward at an angle of approximately 30 to
40 degrees to a midline A-A of the nose 304. The first and second intermediate
sections 108a, 108b may extend along a length of the septum 302 behind the columella
310 and the fibrofatty tissue 305 or bulbous region around the base of the nostrils 314

and the first and second rib members 110a, 110b, each may extend from a floor 312 of
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the nasal passage 308 behind the columella 310 and the fibrofatty tissue 305 or bulbous
region around the base of the nostrils 314 to an 1nner wall (not shown) of the nostrils
314. In this way, the nasal dilator device 100 may be securely retained within the nose
304 with little or no pinching of or pressure being exerted on the septum 302,
Furthermore, the ergonomic shape of the intermediate portions 108a, 108b allows the
nasal dilator device to sit within the nose in a manner that may accommodate various

shapes and sizes of noses, including those having hanging columellas 310.

[44] In some embodiments, the first and second rib members 110a, 110b of the
nasal dilator device 100 are composed of a flexible material and are generally squeezed
or compressed by a user mto a compressed state to allow 1nsertion 1into the nasal
passages 308 of the nose 304. The first and second rib members 110a, 110b may be
biased to reform or revert to a natural uncompressed state and once 1nserted into the
nasal passage 308, the first and second rib members 110a, 110b may each exert an
outward force on the inner wall (not shown) of the nostril 314 and on the floor 312 of
the nose 304, to thereby dilate the nasal passage 308. Thus, as opposed to exerting
pressure on the septum 302 to dilate the nasal passage 308, the intermediate portions
108a, 108b, of nasal dilator device 100 are effective to cause the first and second rib
members 110a, 110b to use the tloor 312 of the nose 304 as a support structure for
dilation of the nostrils 314. By using the floor 312 of the nose 304 as a support
structure or anchor from which the first and second rib members 110a, 110b may
launch or push oft from, any pinching or exertion of force on the septum may be
mitigated or avoided and a more comfortable and natural or anatomical fit may be

achieved.

[45] The nasal dilator device 100 1s configured to cooperate with internal contours
of the nose 304 and sit securely and comfortably in the nose, whilst mitigating
obstruction of air flow through the nasal passage 308. For example, the rib members
110a, 110b, may be curved or arcuate along their length to correspond with the internal
contours of the nose 304 and provide a more comfortable fit. In some embodiments,
the first and second leg members 106a, 106b may be inclined toward each other or

converge such that a relatively greater distance 1s provided between the first and second
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leg members 106a, 106b towards the central portion 104 in order to accommodate the

columella 310 and to assist in holding the nasal dilator device 100 1n place when worn.

[46] Referring now to Figures 4A to 4D, there 1s illustrated a nasal dilator device,
generally indicated at 400, according to some embodiments. The nasal dilator device
400 may comprise similar components and elements to those of nasal dilator device
100 depicted in Figures 1A to 1E and accordingly those similar components and

elements are denoted like numerals.

[477] In addition to those similar components and elements of nasal dilator device
100, nasal dilator device 400 may comprise a first and second releasable attachment
mechanism 402a and 402b, respectively. The first and second releasable attachment
mechanism 402a, 402b may comprise mating or interlocking components and may be
employed to releasably attach the first and second rib members, 110a and 110b,
respectively, to the U-shaped body 102, to thereby define first and second adjustable

looped structures, 411a, and 41 1b, respectively.

[48] In some embodiments, the first and second releasable attachment mechanisims
402a. 402b may comprise respective arms 404a, 404b, such as pins or ratchets,
extending from respective reverse or inner surfaces 406a, 406b of the first and second
nostril engaging elements 112a, 112b. The tirst and second releasable attachment
mechanisms 402a, 402b may comprise respective sockets 408a, 408b for recelving
and/or engaging the respective arms 404a, 404b. The first and second releasable
attachment mechanisms 402a, 402b may be configured to allow a user to selectively
adjust a degree of dilation or expansion and contraction of the first and second r1b

members 110a and 110b with respect to the U-shaped body 102.

[49] For example, and as best illustrated in Figures 4C and 4D, the arms 404a, 404b
may include at least one of or a series of serrations, detents or protrusions 410 arranged
to engage with at least one of or a series ot grooves or ridges 412 provided on or within

the sockets 408a, 408b. For example, the grooves or ridges 412 may extend
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downwardly from a upper jaw portion 414 of the sockets 408a, 408b and/or may extend

upwardly from a lower jaw portion 416.

[50] Application of sufficient force by a user to the first and second releasable
attachment mechanisms 402a, 402b may be effective to move the arms 404a, 404b with
respect to the sockets 408a, 408b and overcome a restrictive force between the detents
410 and the grooves 412 to allow the detents 410 and/or the grooves 412 to detorm and
the degree or level of dilation to be adjusted. The engagement of the detents 410 with
the grooves 412 may provide a sufficient restrictive force to hold the arms 404a, 404b

fixed when provided in the nose 304, as depicted in Figure 5.

[51] The arms 404a, 404b may comprise stoppers 414 at their ends to prevent or
hinder the arms 404a, 404b from disengaging from or withdrawing from the respective
sockets 408a, 408b. For example, application of a relatively large pulling force may be
sufficient to cause the arms 404a, 404b to withdraw from the sockets 408a, 408b. In

some embodiments, the stoppers 414 may be arrow shaped.

[52] In some embodiments, the sockets 408a, 408b may be disposed on the first and
second intermediate sections 108a, 108b and extend theretrom towards the respective
arms 404a, 404b. The releasable attachment mechanisms 402a, 402b may be arranged
to releasably attach or lock the first and second nostril engaging elements 112a, 112b to

the first and second mtermediate sections 108a, 108b.

[53] In other embodiments. the sockets 408a, 408b may be disposed on the first and
second leg members 106a, 106b and extend therefrom towards the respective arms
4044, 404b. The releasable attachment mechanisms 402a, 402b may be arranged to
releasably attach or lock the first and second nostril engaging elements 112a, 112b to

the first and second leg members 106a, 106b.

[54] In other embodiments, the sockets 408a, 408b may be disposed on the first and
second rib members 110a, 110b and extend therefrom towards the respective arms

404a, 404b. The attachment mechanisms 402a, 402b may be arranged to releasably



CA 029b2261 2016-12-14

WO 2015/192162 PCT/AU2014/000649

16

attach or lock the first and second nostril engaging elements 112a, 112b to the first and

second rib members 110a, 110b.

[55] In other embodiments, the first and second releasable attachment mechanisms
402a, 402b may comprise respective sockets 408a, 408b, extending from the respective
reverse or 1nner surtaces 406a, 406b, of the first and second nostril engaging elements
112a, 112b and respective arms 404a, 404b extending from the first and second
intermediate sections 108a, 108b, the first and second leg members 106a, 106b, or the

first and second rib members 110a, 110b.

[56] As 1llustrated 1n Figure 3C, the arms 404a, 404b may be fully or substantially
fully 1nserted into the respective sockets 408a, 408b to enable the nasal dilator device
400 to adopt or assume a fully closed or substantially fully closed state, to thereby

tighten or contract the looped structures 411a, 411b.

[57] As Hllustrated in Figure 3D, the arms 404a, 404b may be partially inserted into
the sockets 408a, 408b to enable the nasal dilator device 400 to adopt or assume a
partially closed state, to provide for looser or less tight looped structures 411a, 411b

and accommodate variations 1n nasal passage sizes.

[58] Referring to Figures 6A and 6B, there is depicted a nasal dilator device 600
according to some embodiments. The nasal dilator device 600 may comprise similar
components and elements to those of nasal dilator device 400 depicted 1n Figures 4A to

4D and accordingly those similar components and elements are denoted like numerals.

[59] The nasal dilator device 600 comprises at least one capsule 602 disposed
within respective sockets 408a. 408b. The capsule 602 may include an agent such as a
medicament and/or a fragrance or aromatic agent. As depicted 1n Figure 6B, the arms
404a, 404b are configured to activate, pierce or burst the capsules 602 to release the
agent, medicament and/or fragrance or aromatic agent when inserted into the sockets
408a, 408b. In this way, the medicament and/or fragrance or aromatic agent is released

only when the capsule 602 1s activated, pierced or burst, thereby increasing a longevity
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or “‘shelf-life’” and/or protecting the integrity of the medicament and/or aromatic agent.
For example, the agent may be an aromatic scent such as an essential o1l blend or
synthetic fragrance blend to provide an oltactory and/or physiological response such as
decongesting the nasal passages 318, promoting relaxation, promoting sleepiness,

suppressing appetite or a medicament such as a drug to reduce pain such as a migraine.

[60] Referring to Figures 7A and 7B, there is depicted the nasal dilator device 700
according to some embodiments. The nasal dilator device 700 may comprise similar
components and elements to those of nasal dilator device 400 depicted in Figures 4A to
4D and accordingly those similar components and elements are denoted like numerals.
The nasal dilator device 700 comprises at least one coating or film 702 arranged to
release a fragrance, aroma or medicament. In some embodiments, the film 702 1s
arranged to release a fragrance, aroma or medicament 1n response to abrasion, such as
scratching, scraping. The filim 702 may be provided with an outer cover, seal or strip
704 to protect the film 702 from unintended abrasion, as depicted in Figures 7A and 7B

at two separate stages of removal from the nasal dilator device 400.

[61] In other embodiments, the coating or film 700 may be arranged to release a
fragrance, aroma or medicament 1n response to the removal or peeling off of the outer
cover, strip or seal 704. In some embodiments, a fragrance, aroma or medicament may

be provided or retained between two strips or films 702 forming a blister.

[62] The coating or film 702 may be comprise a polymer or a fibre. The coating or

film 702 may be 1n the form of a “scratch and sniff” technology or peel off technology.

[63] In some embodiments, as depicted in Figures 7A and 7B, the coating or film
702 may be disposed on a surface of at least one of the attachment mechanisms 402a,
402b, such as on an inner surface of the looped structures 411a, 411b. In other
embodiments, the coating or film 702 may be disposed on the central portion 102, the
first and second leg members 106a, 106b, the first and second intermediate sections
108a, 108b, the rib members 110a, 110b, and/or the first and second nostril engaging

elements 112a, 112Db.
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[64 ] In some embodiments, an aperture (not shown) 1s disposed in each of the first
and second nostril engaging elements and 1s arranged to receive an agent, a compound,
a medicament, a capsule, and/or a housing or compact arranged to receive an agent,
medicament and/or a fragrance or aromatic agent. The agent may be absorbed by the
inner walls of the nostrils transdermally and/or may be absorbed by mucosa in the

nostrils 314.

[65] Referring to Figures 8A and 8B, there 1s depicted a nasal dilator device,
generally indicated at 800 and substantially symmetrical about a longitudinal axis L,
according to some embodiments. The nasal dilator device 800 may comprise a
generally U-shaped body 802 having a central portion 804 and first and second leg
members, 806a and 806b, respectively, extending from the central portion 804 1n a first

plane P1.

[66] The nasal dilator device 800 comprises a first intermediate section 808a
extending from an end 807a of the first leg member 306a and a second intermediate
section 808b extending from an end 807b of the second leg member 806b. In some
embodiments, and as depicted 1n Figures 8A and 8B, the first and second intermediate
portions 808a, 808b, may be curved or arcuate along their length. In other
embodiments, the first and second intermediate portions 808a, 808b may be
substantially straight along their length or may comprise a plurality of angled or arcuate
portions. For example, the first and second intermediate portions 808a, 808b may
extend obtusely from the first and second ends 807a, 807b, for example, substantially at

an angle of between approximately 95° and 130° to the longitudinal axis.

[67] As depicted 1n Figures 8A to 8C, the nasal dilator device 800 comprises a first
loop structure 811a projecting trom the first intermediate section 808a 1n a second
plane P2 and a second loop structure 811b projecting from the second intermediate
section 808b in a third plane P3. In some embodiments, the first and second loop
structures 811a, 811b may project substantially outward or lateral of the longitudinal

axis of the generally U-shaped body 802 and away from one another. In some
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embodiments, the looped structure 811a, 811b may exhibit an elongate arched or

curved protile which may substantially take the form of a circle, ellipse or parabola.

[68] In some embodiments, the first intermediate section 808a may extend or
transition between the first plane P1 and the second plane P2 to interconnect the end
807a of the first leg member 806a to a proximal end 809a of the first loop structure
811b and the second intermediate section 808b may extend or transition between the
first plane P1 and the third plane P3 to interconnect the end 807b of the second leg

member 806b to a proximal end 809b of the second loop structure 811b.

[69] In some embodiments, the configuration of the first and second intermediate
sections 808a, 808b may be associated with an orientation or location of the first and
second loop structures 811a, 811b with respect to the U-shaped body 804. For
example, the configuration of the first and second intermediate sections 808a, 808b
may dictate or define an angle between the first and second planes, P1 and P2 and
between the tirst and third planes, P1 and P3, respectively. The second and third
planes, P2 and P3, may each form an acute angle, a right angle, or substantially right
angle or an obtuse angle with the first plane P1. For example, the second and third
planes P2 and P3, may be converging planes or intersecting planes and may each form
an obtuse angle of approximately 95° to 130° with the first plane P1 such that the first
and second intermediate sections 108a 108b take the form of obtuse arcuate sections.
In some embodiments, the first, second and third planes, P1, P2, P3 may be ditterent
from each other and in some embodiments, the second and third planes, P2, P3 may be

the same plane and may be different to the first plane P1.

[70] In some embodiments, the first and second leg members 806a, 806b may be
inclined toward each other or converge such that a relatively greater distance 1s
provided between the first and second leg members 806a, 806b towards the central
portion 804 n order to accommodate the columella 310 and to assist in holding the

nasal dilator device 800 1n place when worn.
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[71] In some embodiments, the first and second intermediate sections 808a, 808b
may be inchined away from or diverge from one another to assist in urging the
respective first and second loop structures 311a, 811b against inner walls of the nose

when worn by the user.

[72] In some embodiments, the first and second looped structures 811a and 811b
may comprise first and second flanged portions, 812a and 812b, respectively. For
example, the flanged portions 812a and 812b may provide additional compliance to the
looped structures 811a, 811b. In some embodiments, the first and second flanged
portions 812a and 812b may be comprise an overmould material, for example, tlexible
TPE, to thereby provide an improve sealing of the looped structures 811a and 811b to

the nasal orifices.

| 73] Referring to Figure 9, there 1s depicted the nasal dilator device 900 according
to some embodiments. The nasal dilator device 900 may comprise similar components
and elements to those of nasal dilator device 800 depicted 1n Figures 8A to 8C and

accordingly those similar components and elements are denoted like numerals.

[74] The first and second loop structures 811a, 811b, of the nasal dilator device 900
may be each arranged to receive a filter 902a, and 902b, respectively. The filters 902a,
902b. may be arranged or configured to span apertures defined by the tirst and second

loop structures 811a, 811b.

[75] The filters 902a, 902b may be composed of a fine woven mesh or an open
celled porous material, such as a foam or compressed fibre. The filters 902a, 902b may
be employed to filter out airborne particles such as bacteria, dust, pollens, and/or other

allergens.

[76] In some embodiments, as depicted 1n Figure 9, the filters 902a, 902b. may be
replaceable and may be arranged to be removeably connected to the first and second

loop structures 811a, 811b respectively. For example, the filters 902a, 902b, may be
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configured to “snap-fit” into the first and second loop structures 811a, 811b

respectively.

| 77] Referring to Figure 10, there 1s depicted the nasal dilator device 1000
according to some embodiments. The nasal dilator device 1000 may comprise sumilar
components and elements to those of nasal dilator device 800 depicted in Figures 8A to

8C and accordingly those similar components and elements are denoted like numerals

[ 78] The filters 1002a, 1002b of the nasal dilator device 1000 may be fixed to the
first and second loop structures 811a, 811b respectively. For example, the filters
1002a, 1002b may be integrally formed with the first and second looped structures

811a, 81 1b or may be welded or ultrasonically welded to the first and second loop

structures 811a, 811b.

[79] In some embodiments, the nasal dilator device 100, 200, 400, 600. 700, 800,
900, 1000 may comprise an overmould disposed on at least one of the central portion,

the leg members, the sections and the rib members. The overmould may be infused

with a medicament and/or fragrance.

[80] In some embodiments, the nasal dilator devices 100, 200, 400, 600, 700, 800,
900, 1000 may comprise a tab (not shown) extending outward from the central portion
in a direction substantially opposite to the first and second leg members (o assist with
insertion, removal and/or placement of the nasal dilator device 100, 200, 400, 600, 700,
800, 900, 1000. The tab (not shown) may be removeable from the nasal dilator device,

for example, by tearing the tab along a perforated line connecting the tab to the central

portion 104, 804.

[81] The U-shaped body 102, 802, the intermediate sections 108a, 108b, 808a,
808b. the rib members 110a. 110b, and the looped structure 811a, 811b may be
composed of a polymer material such as thermoplastic elastomer (TPE) and/or
thermoplastic polypropylene (PP). In some embodiments, the U-shaped body 102

and/or the intermediate sections 108a, 108b may are configured to be more rigid than
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the rib members 110a, 110b. For example, the U-shaped body 102 and/or the
intermediate sections 108a, 108b and/or the rib members 110a, 110b may be composed
of different materials or materials having differing hardness or stiftness. In some
embodiments, the relative flexibility of the rib members 110a, 110b with respect to the
U-shaped body 102 and/or the intermediate sections 103a, 108b may be derived from

the length and/or thickness of the rib members 110a, 110b.

[82] In some embodiments, an overall width of the nasal dilator device 100, 200,
400, 600, 700, 800, 900, 1000 may be in a range of approximately 20mm to 35mm
when fully closed and approximately 25mm to 40mm when fully open, a length of the
central portion 102, 802 may be 1n a range of approximately Smm to 10mm, a length of
the leg members 106a, 106b, 806a, 806b may be within a range of approximately Smm
to 12mm, and a length of the intermediate sections 108a, 108b, 808a, 808b may be 1n a
range of approximately 7mm to 15mm and the rib members 110a, 110b, 810a, 310b
may be in a range of approximately 15mm to 30mm. For example, in one embodiment,
the overall width of the nasal dilator device 100, 200, 400, 600, 700, 800, 900, 1000
may be 25mm when fully closed, 27.4mm when open and the length of the leg
members 106a, 106b, 806a, 806b may be 14.6mm. In another embodiment, the overall
width of the nasal dilator device 100, 200, 400, 600, 700, 800, 900, 1000 may be
2’7.2mm when fully closed, 29.3mm when open and the length of the leg members
106a, 106b, 806a, 806b may be 17.5mm. In another embodiment, the overall width of
the nasal dilator device 100, 200, 400, 600, 700, 800, 900, 1000 may be 29mim when
fully closed, 31.6mm when open and the length of the leg members 106a, 106b, 806a,
806b may be 20.4mm.

[83] It will be appreciated by persons skilled in the art that numerous variations
and/or modifications may be made to the above-described embodiments, without
departing from the broad general scope of the present disclosure. The present
embodiments are, therefore, to be considered 1n all respects as tllustrative and not

restrictive.
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Claims

1. A nasal dilator device comprising:

a substantially U-shaped body including:

a central portion arranged to span a septum of a nose when worn by a
user; and

first and second leg members extending from the central portion in a first
plane;

a first cantilever rib member extending outward from the U-shaped body 1n a
second plane;

a second cantilever rib member extending outward from the U-shaped body in
a third plane;

wherein the first and second cantilever rib members extend away from each
other:

a first intermediate section connecting an end of the first leg member to a
proximal end of the first cantilever rib member, wherein the first intermediate section
extends between the first plane and second plane; and

a second itermediate section connecting an end of the second leg member to a
proximal end of the second cantilever rib member, wherein the second intermediate

section extends between the first plane and the third plane.

2. The nasal dilator device of claim 1, wherein the first and second cantilever rib

members are arcuate cantilever rib members, each having a curvature along 1ts length.

3. The nasal dilator device of any preceding claim, wherein the first and second
intermediate sections are arcuate intermediate sections, each having a curvature along

its length.

4. The nasal dilator device ot any preceding claim, wherein the first and second

intermediate sections are arranged, 1n use, to extend along a length of the septum and
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the Tirst and second cantilever rib members are each arranged, in use, to extend from a

tloor of a respective nasal oritice to an inner wall of the nostrls.

S. The nasal dilator device of any preceding claim, wherein the first and second
intermediate portions extend obtusely from the ends of the first and second leg

members.

0. The nasal dilator device of any preceding claim, wherein the second and third

planes are converging planes.

7. The nasal dilator device of any preceding claim, wherein the first and second
cantilever rib members exhibit an elongate arched protile which approximates at least a

portion of one of a circle, ellipse or parabola.

8. The nasal dilator device of any preceding claim, wherein the first and second
leg members are inclined towards each other such that a relatively greater distance 1s
provided between the first and second leg members towards the central portion

accommodate a columella of a nose when donned by the user.

9. The nasal dilator device of any preceding claim, wherein the first and second
intermediate sections are inclined away from each other to assist in urging the
respective first and second cantilever rib members against inner walls of respective

nostrils when worn by the user.

10. The nasal dilator device of any preceding claim, wherein the first and second
cantilever rib members comprise respective first and second nostril engaging elements

for engaging with an inner wall of a respective nostril.

11. The nasal dilator device of any preceding claim, wherein the first and second
nostril engaging elements are disposed at distal ends of the first and second cantilever

rib members, respectively.
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12. The nasal dilator device of claim 11, wherein enlarged pads are disposed on

the first and second nostril engaging elements to engage with inner walls of the nostrils.

13. The nasal dilator device of any preceding claim, further comprising a first and
second releasable attachment mechanism for releasably attaching the first and second

cantilever rib members, respectively, to the U-shaped body.

14. The nasal dilator device of claim 13, wherein the releasable attachment
mechanisms are arranged to releasably attach the first and second nostril engaging

clements to the first and second leg members, respectively.

15. The nasal dilator device of claim 14, wherein the releasable attachment
mechanisms are arranged to releasably attach the first and second nostril engaging

elements to the first and second intermediate sections, respectively.

16. The nasal dilator device of any one of claims 11 to 15, wherein the releasable
attachment mechanisms each comprise an arm and a socket arranged to receive and

engage the arm.

17. The nasal dilator device of claim 16, wherein a stopper 1s disposed at an end of

the arm to hinder the arm from withdrawing from the socket.

18. The nasal dilator device of claim 16 or 17, wherein the arms are disposed on
an inner surface of first and second nostril engaging elements of the first and second
cantilever rib members, respectively, and the sockets are disposed on the first and

second leg members.

19. The nasal dilator device of claim 16 or 17, wherein the arms are disposed on

an 1nner surface of first and second nostril engaging elements of the first and second
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cantilever rib members, respectively, and the sockets are disposed on the first and

second itermediate sections.

20. The nasal dilator device of claim 16 or 17, wherein the sockets are disposed on
an inner surface of first and second nostril engaging elements of the first and second
cantilever rib members, respectively, and the arms are disposed on the first and second

leg members.

21. The nasal dilator device of claim 16 or 17, wherein the sockets are disposed on
an inner surface of first and second nostril engaging elements of the first and second
cantilever rib members, respectively, and the arms are disposed on the first and second

intermediate sections.

22. The nasal dilator device ot any one of claims 16 to 21, wherein a capsule 18
provided within the socket and 1s arranged to be activated by the arm when the arm 1s

received by the socket.

23. The nasal dilator device of claim 22, wherein the capsule includes at least one

of a medicament or compound.

24. The nasal dilator device of any one of claims 16 to 23, wherein the arm
comprises a coating disposed thereon arranged to release a scent in response to abrasion

of the coating.

25. The nasal dilator device of any one of claims 10 to 24, wherein an aperture 1s

disposed 1n each of the first and second nostril engaging elements.

26. The nasal dilator device of claims 24, wherein the aperture 1s arranged to
rece1ve at least one of a compound, a medicament, and a capsule comprising a

medicament or compound emanating a scent.
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27. A nasal dilator device comprising:
a substantially U-shaped body including
a central portion arranged to span a septum of a nose when worn by a
user; and
first and second leg members extending from the central portion in a first
plane;

a 1irst closed loop structure extending outward from a longitudinal axis of the
U-shaped body 1n a second plane and defining a first aperture:

a second closed loop structure extending outward from the longitudinal axis of
the U-shaped body 1n a third plane and defining a second aperture;

wherein the first and second closed loop structures extend away from each
other:;

a first intermediate section connecting an end of the first leg member to a
proximal end of the first loop structure, wherein the first intermediate section extends
between the first plane and second plane; and

a second mtermediate section connecting an end of the second leg member to a
proximal end of the second loop structure, wherein the second intermediate section

extends between the first plane and the third plane.

28. The nasal dilator device ot claim 26, wherein the first loop structure comprises
a Tirst flange portion and the second loop structure comprises a second flange portion,
wherein the first and second flange portions are arranged to form a seal with the walls

nasal passage in use.

29. The nasal dilator device of claim 27 or 28, wherein the first and second loop
structures each comprise a filter spanning the first and second apertures defined by the

first and second loop structures.

30. The nasal dilator device of claim 29, wherein the filters are arranged to snap fit

into the first and second loop structures.
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31. The nasal dilator device of claim 29, wherein the filters are welded to the first

and second loop structures.

32. The nasal dilator device of any one of claims 28 to 31, wherein the first and
second intermediate sections are arcuate intermediate sections, each having a curvature

along 1ts length.

33. The nasal dilator device of any one of claims 28 to 32, wherein the first and
second 1ntermediate portions extend obtusely from the ends of the first and second leg

members.

34, The nasal dilator device of any one of claims 28 to 34, wherein the first and
second 1ntermediate sections are arranged, 1n use, to extend along a length of the
septum and the first and second loop structures are each arranged. 1n use, to extend
from a floor of a respective nasal orifice along an inner wall of the nostrils such that the

first and second apertures are aligned with a nasal passage of the nose.

35. The nasal dilator device of any one of claims 28 to 34, wherein the second and

third planes are converging planes.

36. The nasal dilator device of any one of claims 28 to 35, wherein the first and
second leg members are inclined towards each other such that a relatively greater
distance 1s provided between the first and second leg members towards the central

portion to accommodate a columella of a nose when donned by the user.

37. The nasal dilator device of any preceding claim, wherein the first and second
intermediate sections are inclined away from each other to assist in urging the
respective first and second loop structures against inner walls of respective nostrils

when worn by the user.
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38. The nasal dilator device of any preceding claim further comprising a film
disposed on a surface of the nasal dilator and a removable seal provided on the film to

mitigate release of a compound from the ftilm.

39. The nasal dilator device of any preceding claim further comprising an
overmould disposed on at least one of the central portion, the leg members, the

intermediate sections and the arcuate cantilever rib members.

40). The nasal dilator device of claim 39, wherein 1n the overmould 1s infused with

a compound.

41. The nasal dilator device of claim 39 or 40, wherein 1n the overmould 1s infused

with a medicament, a fragrance or an aroma.

42. The nasal dilator device of any preceding claim, wherein in the nasal dilator
device is composed of a substrate material infused with a medicament, a fragrance or

an aromatic agent.

43. The nasal dilator device of any preceding claim, wherein the central portion
comprises a tab extending in a direction substantially opposite to the first and second
leg members to assist with insertion, removal and/or placement of the nasal dilator

device.

44, The nasal dilator device of claim 43, wherein the tab 1s removeable from the

nasal dilator device.

45, A nasal dilator device comprising:
a substantially U-shaped body including
a central portion arranged to span a septum of a nose when worn by a
user; and

first and second leg members extending from the central portion;
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first and second cantilever rib members extending outward from the U-shaped
body and away from one another:

a first intermediate section connecting an end of the tirst leg member to a
proximal end of the first cantilever rib member; and

a second imtermediate section connecting an end of the second leg member to a
proximal end of the second cantilever rib member;

wherein the first and second leg members are arranged, in use, to extend
inward of respective nasal orifices along the septum, the first and second intermediate
sections are arranged, 1n use, to extend along a length of the septum behind the
columella and alar fibrofatty tissue of the nose and the first and second cantilever rib
members are each arranged, 1n use, to extend from a floor of the respective nasal

orifices to an inner wall of the nostrils.
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