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NASAL DILATOR

. BACKGRO OF THE INVENTION

This invention relates generally to the fizld
of devices for the treatment of malformations. In
particular, the present invention is a nasal dilator for
preventing outer wall tissue of nasal passages of a nose
from drawing in during breathing.

A portion of the human population has some
malfdfmation of the nasal passages which makes breathing
difficult. Exampie of such malformations are a deviated
septum and swelling due to allergic reactions. The
lower portion of the nostril, immediately above the
entrance to the nostril, is known as a vestibule. The
vestibule tapers inwardly to a narrowed neck-like area
called the ostium interhum. Above the ostium internum
the nasal passages widen out again. Nasal obstructions
commonly occur at the ostium in individuals who have
sweiling due to‘allergic reactions, a deviated septum or
similar condition, to the point that the ostium may be

substantially blocked. Commonly, the 1lateral wall

(i.e., the outer wall tissue of the nasal passage) at
the ostium is loose with the result that the outer wall
tissue draws'in during the process .of inhalation to
substantially block the passage of air through the nasal

_passage. The drawing in of the outer wall tissue act as

a "check valve" to block air flow during in-breathing.
Blockage of the nasal passages is obviously an
inconvenience to persons who experience it. In
particular, sustained mouth breathing'over a long period
of time may cause lung irritation due to the inhalation

- of foreign particles that would otherwise be filtered if

the breath had been passed through the nose. Blockage
of the nasal passages is-particularly uncomfortable at
night, since it is difficult for a person who has such



septum and swelling due to allergic reactions. The | ower portion of the
nostril, imediately above the entrance to the nostril, is known as a
vestibule* The vestibule tapers inwardly to a narrowed neck-like area 15
called the ostiuminternum Above the ostiuminternumthe nasal passages
wi den out_again. Nasal obstructions comonly occur at the ostiumin
individuals who have swelling due to allergic reactions, a deviated septum
~or simlar condition, to the point that the ostium my be 20

substantially bl ocked. Commonly, the lateral wall
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a problem to breathe through the mouth while asleep.

Nasal blockage can lead to sleep disturbances and

irregularities, since a éérson'with such a condition may

wake often because he/she is not inhaling suffici;nt
$ quantities of oxygen. ‘

The most'common approach to a serious and
chronic nasal blockage problem as described above is .a
surgical attempt to correct the malformation of the
nasal passages. However, surgery is expensive and may

10 not ultimately correct the problem. - _

As an alternative to surgery, nasal dilators
for aiding breathing through the nose are generally
known. United States Patent No. 4,414,977 to Rezakhany
discloses one such nasal dilator. The nasal dilator

15 includes generaily elongated top and bottom rings which
are spaced apart and connected together by a rear strut
and a front strut. The front strut is longer than the
rear strut and includes a bend therein formed at a
position close to the front end of the bottom ring.

20 When in place in the nasal passage, the top ring fits in
the ostium within the nostril to prevent the tissue from
being drawn in during inhalation, and to reduce extra
flow resistance during exhalation. The bottom ring fits
above the entrance to the nostril and serves to

25 stabilize the position of the top ring within the nasal
passage. One of these nasal dilators must be inserted
into each nasal passage to proVide unobstructed
breathing.

However, these nasal dilators are not always

30 effective since they are uncomfortable to wear. Because
the nasal dilators must be inserted within the nasal
passages they may cause irritation and itching. In
addition, these nasal dilators must be custom-made to
fit each nasal passage of an individual.
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It is evident that there is a continuing need
for improved nasal dilators for preventing outer wall

_tissue of nasal passages of a nose from drawing in

during breathing. Specifically, there is a need for a
nasal dilator that can provide effective relief without
the need of inserting an object within the nasal
passage. Moreover, there is a need for a nasal dilator
that can be worn at night when the nasal blockage
problem is most acute a'nd most uncomfortable. The nasal
dilator should be of efficient design and relatively
uncomplicated and provide effective stabilization of the
outer wall tissue of the nasal passages to provide
effective relief from nasal blockage during inhalation.
In addition, the nasal dilator should provide this
effective stabilization without undue discomfort to the
wearer. '
SUMMARY OF THE INVENTION

The present invention is a nasal dilator for
preventing outer wall tissue of nasal passages of a nose
from drawing in during breathing. The nasal dilator
comprises a truss member having a first end region
adapted to engage the outer wall tissue of a first nasal
passage. A second end region of the truss member is
configured to engage the outer wall tissue of a second
nasal passage. The first and second end regions of the
truss member are coupled to one another by an
intermediate segment. The intermediate segment is
configured to traverse a portion of the nose located
between the first and second nasal passages. The truss
member, when in place, acts to stabilize the outer wall
tissue and thereby prevent the outer wall tissue of the
first and second nasal passages from drawing in during
breathing.

ti ssue act as a "check val ve"
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of foreign particles that woul d otherwise be filtered if the breath had
been passed through the nose. Bl ockage of the nasal passages is

particul arly unconfortable at night, since it is difficult for a person_ who
has such -2- a problemto breathe through the nouth while asl eep. Nasal
blockagezgan | ead to sl eep disturbances and
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The truss member includes a flexible strip of
material that defines the first and second end regions
and the intermediate sedﬁent of nasal diiator.- A first
resilient band is secured to a first side of the sérip

5 of material adjacent a first edge of the material. A
second resilient band spaced from the first resilient
band is secured to the first side of the strip of
material adjacent a second edge thereof. The first and
second resilient bands are oriented generally parallel

10 to one another . and substantially parallel to the
longitudinal extent of the strip of material.

Each of the first and second resilient bands
includes a plurality of grooves that extend
substantially parallel to the respective resilient band.

i5 The grooves create areas of reduced material to enhance
the flexibility of the first and second resilient bands
in a direction perpendicular to. the grooves. In
addition, each of the first and second resilient bands
includes first and second angled ends. The first and

20 'second angled ends extend towards the first side of the
strip of material and help to prevent the first and
second resilient bands from readily separating from the
strip of material when the truss member is flexed. The
resiliency of the first and second resilient bands

25 prevent the outer wall tissue of the first and second
nasal passages from drawing in during breathing.

The truss member further includes an adhesive
substance located on a second side of the flexible strip
of material. The adhesive substance acts to releasably

30 secure the truss member to the outer wall tissue of the
first and sccond nasal passages. First and second
release liners cover the adhesive substance on the first
and second end regions. The first and second release
liners are readily removable from the strip of material
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to expose the adhesive substance and permit the truss
member to be secured to the outer wall tissue of the
first and second nasal paésages. )
This nasal dilator is of efficient design and
5 effectively prevents the outer wall tissue of the first
and second nasal passages of the nose from drawing in
during breathing.. In addition, the nasal dilator
provides effective relief of nasal blockage during
inhalation without the irritation and discomfort
10 normally associated with nasal dilators that are
inserted within the nasal passages. Moreover, this
nasal dilator can be worn at night when the inhalation
nasal blockage problem is most acute, without the
anxiety and inconvenience normally associated with
15 custom made, internally worn nasal dilators.
BRIEF DESQEI?TION OF THE DRAWINGS
FIG. 1 is perspective view of a portion of a
face with a nasal dilator in accordance with the present
invention secured to a nose. |
20 FIG. 2 is an exploded perspective view showing
the components of the nasal dilator in accordance with
the present invention.
FIG. 3 'is a perspective view similar to FIG.
1 with the nasal dilator in accordance with the present
25 invention removed from the nose.
FIG. 4 is a sectional view taken along line 4-
4 in FIG. 3 showing the nose in a state wherein no
appreciable flow of air is occurring in the nasal
passages. _
30 FIG. 5 is a sectional view similar to FIG. 4
showing the state of the nose during inhalation.
FIG. 6 is a sectional view taken along line 6-
6 in FIG. 1 showing the state of the nose during



known. United States Patent No. 4,414,977 to Rezakhany di scl oses one such
‘nasal dilator. The nasal dilator 15 i ncl udes generally el ongated top and
hottom ri.ngs which are spaced apart and connected together by a rear strut
and a front strut. The front strut is longer than the rear strut and
includes a bend therein fornmed at a position close to the front end of the
bottomring. 20 When in place in the nasal passage, the top ring fits in
the ostiumwi thin the nostril to prevent the tissue frombeing drawn in
during inhalation, and to reduce extra
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inhalation with the nasal dilator in accordance with the
present invention secured thereto. |
DETAILE SCRIPTION ? PREFERRED EMBODIMENTS
A nasal dilator 10 in accordance with éhe
5 present invention is illustrated generally in FIG. 1.
The nasal dilator 10 is shown secured to a nose 12 of a
wearer 14.
As seen in FIG. 2, the nasal dilator 10
comprises a truss member 16 including a flexible strip

10 of material 18 having a first end region 20 and a second
end region 22 coupled to the first end region 20 by way
of an intermediate segment 24. The width of the
intermediate segment 24 is less than the width of the

. first and second end regions 20 and 22. The flexible

15 strip of material 18 is preferably formed of an
interwoven piece of fabric that allows the skin of the
nose 12 to breathe to maximize comfort and minimize
irritation. As an alternativé, the strip of material 18
may be formed of a plastic film.

20 The truss member further includes resilient
means 26 secured to a first side 28 of the strip of
material 18. The resilient means 26 includes a first
resilient band 30a secured by a first adhesive member
31a to the first side 28 of the strip. of material 18.

25 The first resilient band 30a is secured to the strip of
material 18 adjacent a first edge 32 of the intermediate
segment 24. In addition, a second resilient band 30b,
spaced from the first resilient band 30a, is secured by
a second adhesive member 31b to the first side 28 of the

30 strip of material 18. The second resilient band 30b is

| secured to the strip of material 18 adjacent a second
edge 36 of the intermediate segment 24. The first and
second resilient bands 30a and 30b are oriented
generally. parallel to one another and substantially



fl ow resi stance during exhal ation. The bottomring fits above the

entrance to the nostril and serves to 25 stabilize the position of the
top ring Within the nasal passage. One of these nasal dilators nust be
inserted into each nasal passage to provide unobstructed breathing.
However, these nasal dilators are not always 30 effective since they are
unconfortable to wear. Because the nasal dilators nmust be inserted within

t he nasal passages they may cause irritation and itching. In
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parallel to the longitudinal extent of the flexible
strip of material 18. Each of the first and second
adhesive members 31la and 31b is formed of an adhegive
material such as double sided adhesive, foam tape.

5 Each of the first and second resilient bands
30a and 30b includes a plurality of grooves 38a and 38b,
respectively, that extend substantially parallel to the
respective resilient band 30a and 30b. As seen best in
FIG. 2, the grooves 38a and 38b are formed in the

‘10 exposed sides of the first and second resilient bands
30a and 30b (i.e., the sides of the first and second
resilient bands 30a and 30b opposite that to which the
first and second adhesive members 3la and 31b are
secured). The grooves 38a and 38b create areas of.
15 reduced material to enhance the flexibility of the first
and second resilient bands 30a and 30b in a direction
perpendicular to the plurality of grooves 38a and 38b.
In addition, each of the first and second resilient
bands 30a and 30b includes first angled ends 40a and
20 40b, respectivély, and second angled ends 42a and 42b,
respectively. The first and second angled ends 40a,b
and 42a,b extend towards the first side 28 of the strip
of material 18 and help to prevent the first and second
resilient bands 30a and 30b from readily separating from
25 the strip of material 18 and the first and second
adhesive members 31a and 31b when the truss member 10 is
flexed. The first and second resilient bands 30a and
30b are formed of a plastic material.
As seen in FIG. 2, a second side 44 of the
30 strip of material 18 includes a layer of an adhesive
substance 46 that extends over the first and second end
regions 20 and 22 and the intermediate segment 24. The
adhesive substance 46 is bio-compatible with the skin of
‘the nose 12. A padded'eleMent 48 is secured to the



addition, these nasal dilators nust be customnade to fit each nasal
passage of an individual. -3- It is evident that there is a continuing
need for Tnproved nasal dilators for preventing outer wall tissue of. nasal
passages of a nose fromdrawing in during breathing. Specifically, there
Is a need. for a
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median of the intermediate segment 24 via the adhesive
substance 46. Readily removable, first and second
release liners 49 and 50, respectively, cover the
adhesive substance 46 on the first and second end
5 regions 20 .and 22, respectively, of the strip of
material 18. The first and second release liners 49 and
50 cover the adhesive substance 46 and remain in place
on the strip of material 18 until the nasal dilator 10
is to be used. The first and second release liners 49
10 and 50 also include extensions 51 and 52, respectively,
that cover the padded element 48 and further act to
protect the padded element 48 until the nasal dilator 10

is to be secured to the nose 12 of a wearer 14.
As seen in FIGS. 3 and 4, the nose 12 includes
15 a first nasal passage 54, a second nasal passages 56 and
a portion of the nose 12 known as the'bridge 58 located
between the first and second nasal passages 54 and 56.
FIG. 4 shows the state of the first and second nasal
paséages 54 and 56 when no appreciable flow of air is
20 occurring through the nasal passages 54 and 56. Due to
a malformation, such as a deviated septum or swelling
due to allergic reactions, outer wall tissue 60 and 62
of the first and second nasal passages‘ 54 and 656,
‘ respectively, tends to be drawn in (i.e., collapse)
25 during inhalation (see FIG. 5). This drawing in during
inhalation is caused by reduced air pressure within the
first and second nasal passages 54 and 56 as a result of
an increase -in air velocity as the in drawn breath
travels through the first and second nasal passages 54
30 and 56. The portion (i.e., the ostium) of the outer
. wall tissue 60 and 62 drawn in during inhalation is that
located between the nasal cartilage 64 (shown in dashed
lines in FIGS. 1 and 3) and the entrance to the nasal
passages 54 and 56. This drawing in of the outer wall



5 nasal dilator that can provide effective relief w thout the need of
I nserti.ng an object wthin the nasal passage. Mreover, there is a need for
a nasal di-l ator, that can be worn at night when the nasal bl ockage probl em
Is nost acute and nost unconfortable. The nasal 10 dil at or shoul d be of
efficient, design and relatively unconplicated and provide effective
'stabilization of the outer wall tissue of the nasal passages to provide
effective relief fromnasal bl-ockage during inhalation. In addition, the
nasal dilator should provide this -9;
tissue 60 and 62 causes nasal blockage. The nasal
dilator 10 of the present invention remedies this
problem. ;
To secure the nasal dilator 10 to the nose iz,
5 the first and second release liners 49 and 50 are
removed from the flexible strip of material 18 to expose
the adhesive substance 46. As seen in FIGS. 1 and 6,
the nasal dilator 10 is placed on the exterior of the
nbse.lz such that the intermediate segment 24 traverses
10 the bridge 58 of .the nose 12 and the first and second -
end regions 20 and 22 contact the outer wall tissue 60
and 62 of the first and second nasal passages 54 and 56.
The adhesive substance 46 on the first and second end
regions 20 and 22 releasably secures the truss member 16
15 to the outer wall tissue 60 and 62 of the first and
second nasal passages 54 and 56. As seen in FIG. 6, the
padded element 48 creates an absorbative adhesive void
between the truss member 16 and the bridge 58. This
absorbative adhesive void absorbs moisture due to
.20 perspiration or the like. With the nasal dilator 10 in
place about the nose 12, the resiliency of the first and
second resilient bands 30a and 30b (i.e., the tendency
of the resilient bands to return to their normally
planar state shown in FIG. 2) acts to stabilize the
25 outer wall tissue 60 and 62 and thereby prevents the
outer wall tissue 60 and 62 of the first and second
nasal passages 54 and 56 from drawing in during
breathing (i.e., during inhalation). In addition, the
flexibility of the strip of material 18 and the first
30 and second adhesive members 31a and 31b, the resiliency
of the first and second bands 30a and 30b, and the
flexibility of the first and second bands 30a and 30b
due to the grooves 38a and 38b, all allow the nasal



15 effective stabilization w thout undue disconfort to the wearer.
SUWARY .OF THE | NVENTI ON The present invention is a nasal dilator for
preventing outer wall tissue of nasal passages of a nose 20 from draw ng
in during breathing. The nasal. dilator conprises a truss nenber having a
first end.region adapted to engage the outer wall tissue of a first nasal
passage. A second end region of the truss nenber is configured to engage
the outer wall tissue of a second

=10~

dilator 10 to closely conform to the curves of the nose

of each individual wearer. _
This nasal dilator 10 is of efficient des}gn
and effectively prevents the outer wall tissue 60 and 62
5 of the first and second nasal passages 54 and 56 of the
nose 12 from drawing in during breathing. In addition,
the nasal dilator 10 provides effective relief of nasal
‘blockage during inhalation without the irritation and
discomfort normally associated with nasal dilators that

10 are inserted within the nasal passages. Moreover, this
nasal dilator 10 can be worn at night when the
inhalation nasal blockage problem is most a'éute, without
the apxiety and inconvenience normally associated with

. custom made, internally worn nasal dilators.

15 Although the present invention has been
described with reference to preferred embodiments,
workers skilled in the art will recognize that changes
may be made in form and detail without departing from
the spirit and scope of the invention.

20



25 nasal passage. The first and second end regions of the truss nenber
are .coupl ed to one another by an internedi ate segnent. The internedi ate
segnent i's configured to traverse a portion of the nose | ocated between

the first and second pasal assages. The truss 30 nember, when in place,
acts to stabilize the t splacgds  and therebygﬁgsx £ fﬁ ottef wal |
fissue of the first an ﬂ passages from 'ﬁgﬂﬁf@uﬁﬁ% |
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WHAT IS CLATMED IS:
1. A nasal dilator for preventing outer wall

tissue of nasal passages of a nose from drawing in
during breathing, comprising:

a truss member having a normally,
substantially planar state, the truss
member including: |
a first end region adapted to engage the

outer wall tissue of a first nasal
_ passage;

a second end region adapted to engage
the outer wall tissue of a second
nasal passage; and _

an intermediate segment coupling the
first end region to the second end
region and configured to traverse a
portion of a nose located between
the first and second  nasal
passages, the inherent tendency of
the truss member to return to its
normally planar state when flexed
acting to stabilize the outer wall
tissue and thereby prevent the
outer wall tissue of the first and
second nasal passages from drawing

. in during breathing.
2. The nasal dilator of claim 1 wherein the truss
member includes: .
a flexible strip of material defining the
first and second end regions and the
intermediate segment; and

a resilient means secured to a first side of

the flexible strip of material, the

[T



-4- The truss nenber includes a flexible strip of material that defines the
first and second end.regions and the internmedi ate segnent of nasal dilator.
A first resilient band |s secured to a first side of the strip 5 of

mat eri al “adj acenThigShe the material. A second resilient band
spaced fromthe fi “ H band I's secured to the first side.of the

Sstrip of
THIS SHEET HAS BEEN
REPLACED
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resilient means defining the normally
_ planar state of the truss member.
3. The nasal dllator of claim 2, and further
including:
an adhesive substance located on a second
side of the flexible strip of material
at the first and second end regions
thereof for releasably securing the
truss member to the outer wall tissue of
the first and second nasal passages.
4. The nasal dilator of claim 3, and further
including:
first and second release liners covering the
adhesive substance on the first and
second end regions, respgctively, of the
flexible strip of material, the first
and second release liners being readily
removable from the flexible strip of
material to expose the adhesive
substance and permit the truss member to
be secured to the outer wall tissue of
the first and second nasal passages.
5. The nasal dilator of claim 2 wherein the
resilient means includes:
a first resilient band secured to the
flexible strip of material adjacent a
first edge thereof; and
a second resilient band secured to the
flexible strip of material at a second
edge thereof, the second resilient band
being spaced from and . extending
generally parallel to the first
resilient band.

L



mat eri al adj acent a second edge thereof The first and second resilient
bands are oriented. generally parall el to one another and

substantially parallel ‘sﬁm vﬁ(;cehongl tudl nal extent of the strip of

mat eri al . Each of Thisfbe ecaond resilient bands incl udes

plurality, of _gr extend substantiall qul o BEE'%
Tespective reS|I|e he grooves create aafed
material to enhance the flexibility of the.first and{seco PL bands

in a direction perpendlcular to the grooves. In
-13-
6. The nasal dilator of claim 5 wherein the first

and second resilient bands are secured to the first side
of the flexible strip of material by way of first and
second adhesive members, respectively. '
7. The nasal -dilator of claim 6 wherein each of
the first and second adhesive members is formed of
double sided adhesive, foam tape.

8. The nasal dilator of claim 5 wherein each of
the first and second resilient bands includes a
plurality of grooves that extend substantially parallel
to a longitudinal extent of the respective resilient
bahd, the grooves creating areas of reduced material to
enhance the flexibility of the first and second
resilient bands in a direction perpendicular to the
plurality of grooves.

9. The nasal dilator of claim 8 wherein the first
and second resilient bands are secured to the first side
of the flexible strip of material by way of first and
second adhesive members, respectively, wherein each of
the first and second resilient bands includes a first
surface and a second surface, and wherein the plurality
of grooves are formed in the first surface of each of
the first and second resilient bands, and the first and .
second adhesive members are secured to the second
surfaces of the first and second resilient bands,
respectively. _

10. . The nasal dilator of claim 5 wherein each of
the first and second resilient bands includes first and
second angled ends, the angled ends extending towards
the first side of the flexible strip of material to help
prevent the first and second resilient bands from
readily separating from the flexible strip of material
when the truss member is flexed.

Hlll||| ||||l| III|\ l||l| l\ |I||



addition, each of the first and second resilient bands includes first and
second angl ed ends. The first. and 20 second angl ed ends extend towards the
first side of the strip of material and help to prevent the first and .
second resilient bandﬁnsfs;,&nmstsaduﬂe a%€parating fromthe strip of materi al
when the truss nenber re5|I|ency of the first and second
resilient bands 25 M“m g r wall tissue of the first _and second
nasal passages from dr uring breat hing. The 1 THES SHEFDb @RS REENhEr
i ncl udes an adhesi ve REPLACED
' : -14-

11. The nasal dilator of claim 5 wherein the first
and second resilient bands are formed of plastic.
12. The nasal dilator of claim 2 wherein the
flexible strip of material is formed of an interwoven
piece of fabric. _
13. The nasal dilator of claim 1 wherein the
intermediate segment of the truss member includes an
adhesive void, and wherein the truss member is
configured to extend about a nose such that the
intermediate segment traverses an exterior region of a
bridge of a nose with the adhesive void located between
the truss member and the bridge, the first end region
. engaging an exterior surface of the outer wall tissue of
the first nasal passage and the second end.  region
. engaging an exterior surface of the outer wall tissue of
the second nasal passage. '
14. The nasal dilator of claim 2 wherein the
resilient means includes:
at least one resilient band oriented
substantially parallel to a longitudinal
extent of the flexible strip of
material, the resiliency of the
resilient band acting to prevent the
outer wall tissue of the first and
second nasal passages from drawing in
during breathing.
15. A nasal dilator for preventing outer wall
tissue of nasal passages of a nose from collapsing when
inhaling, comprising:
a resilient, flexible truss member having a
normally planar state, including:
a first end region adapted to engage the
outer wall tissue of a first nasal

Wy

passage;



substance | ocated on a second side of the flexible strip of material. The
adhesi ve substance_acts to rel"8asably 30 secure the truss nenber to the

outer walt tissue of the first ?n second nasal passages. First..and
second rel ease |i g§heexmae$e esi ve substance on the first and second
end regions. The m release liners are_readily removable from
the strip of rraten% THIS SHEET HAS BEEN

REPLACED

-15-
a second end region adapted to engage
the outer wall tissue of a second
nasal passage; and
an intermediate segment coﬁpling ‘the
first end region to the second end
region, the intermediate segment
having a width less than that of
the first and second end regions
and being configured to traverse an
exterior region of a bridge of a
nose lécated between the first and
second nasal passages, the inherent
tendency of the truss member to
return tb its normally planar state
when flexed acting to stabilize the .
outer wall tissue and thereby
prevent the outer wall tissue of
the first and second nasal passages
from collapsing when inhaling.
16. The nasal dilator of claim 13 wherein the
adhesive void is defined by an absorbative element.
17. The nasal dilator of claim 1 wherein the
resilient means stabilizes the outer wall. tissue by
dilating the first and second nasal passages to thereby
prevent the outer wall tissue of the first and second
nasal. pas'sages from drawing in during breai:hing .. '
18. A dilator capable of introducing separating
stresses in outer wall tissues of a section of human
anatomy, comprising:

a truss having a pair of spaced apart end
surfaces which, if forced toward one
another from initial positions to
substantially reduce said spacing
therebetween - by a spacing reduction

el



-5- to expose the adhesive substance and permt the truss nenber to be
secured to the outer wall tissue of the first and second nasal passages.
-This nasal dilator is of efficient design and 5 effectively prevents the
outer -watl tissue of the first and second nasal passages of- the nose from

_drawing in durfhisgh aceq n addition, the ngg ator..proyvj des

“effective reli e ﬁﬁ"iﬁ“{ckage during inhal at | jﬁr%ﬁﬁ'i)hﬂﬂsh BEgyrbitation
and di sconfort “REPLACED
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force external to said truss, results in
restoring forces in said truss
sufficieﬁﬁ to restore most of said
spacing between said end surfaces abéent
such spacing reduction forces; and
an engagement means mounted on said end
'surfaces and capable of engaging exposed
surfaces of said outer wall tissues
sufficiéntly to remain so engaged
- against said restoring forces.
19. The dilator of claim 18 wherein said truss
includes:
a flexible strip of material defining said
pair of spaced apart end surfaces; and
a resilient means secured to a first side of
the flexible strip of material, the
resilient means providing said restoring
forces in said truss sufficient ¢to
restore most of said spacing between
said end surfaces absent said spacing
reduction forces.
20. The dilator of claim 18 wherein said
engagement means is an adhesive substance located on
said pair of spaced apart end surfaces for releasably
securing said truss to said outer wall tissues.
21. The dilator of claim 18 wherein said dilator
is a nasal dilator configured to restrain outer wall
tissues of a human nose adjacent nasal passages therein
from being drawn in during breathing, said truss having
sufficient restoring forces to substantially maintain
most of said spacing between said end surfaces during
inhalation.

* [ L M s i



10 normally associated wth nasal dilators that are inserted within
t he. nasal passages. Moreover, this nasal dilator can be worn at night
-when t he "i nhal ati on" nasal bl ockage problemis npbst acute, without the

anxi ety and i nconveni ence normally associ ated w de,
internal .y worn nasal dilators. BRI EF DESCRI PT{ {i\gGFHEERE!
“perspective view of a portion of a face with a} nasalgpgl AGEDr
with the present invention secured told nose. b

i n laccor dance

ABSTRACT
NASAL DILATOR

A nasal dilator. (10) that prevents the outer wall tissue (60, 62) of the nasal
passages (54, 56) of the nose (12) from drawing in during breathing oompxiseé a truss
member (16). The truss member (16) includes a flexible strip of material (18) having
a first end i'egion (20), a éecon_d end region (22) and an intermediate segment (24). The
first and second end regions (20, 22) are adapted to engage the outer wall tissue (60, 62)
of first and second nasal passages (54, 56) of the nose (12). The truss member (16)
further includes resilient bands (30a, 30b) secured to the strip of material (18). The
resiliency of the bands (30a, 30b) acts to stabilize the outer wall tissue (60. 62) and
thereby prevents the outer wall tissue (60, 62) of the nasal passages (54,56) from

drawing in during breathing.

FIG. 6

This Sheet Has Been Replaced
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20 FIG 2 is an expl oded perspective view show ng the
conponents of the nasal dilator in accordance with the present invention.
‘FIG 3 is a perspective viewsimlar to FIG 1 with the nasal dilatoEr-in
accordance with the present 25 i nvention renoved fromthe nose. FIG 4 is
a sectional view taken along line 4- ;§5i n FIG 3 show ng the nose in a
"state wherein no appreciable flow of air is occurring in the nasal
passages.




30 ‘FIG 5 is a sectional-viewsimlar to FIG 4 show ng the
state of the nose during inhalation. FIG 6 is a sectional view taken al ong
line 6- 6 in FILG 1 showing the state of the nose during i nhal ation-with

the nasal® dilator in accordance wi tg,é he present invention secured thereto.
'DETAI LED=DESCRI PTI ON OF THE PREFE EVMBODI MENTS

49
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A nasal dilator 10 in accordance with the 5 present invention is
illustrated generally in FIG 1. The nasal dilator 10 is shown secured to a

~ nose 12 v a wearer 14. As seen in F 2, the nasal dilator 10 conprises a
truss frenber 16 including a flexibl rip 10 of material 18 having a
first endlregion 20 and a second end region 22 coupled to the first end -

"“region 20 by way of an internedi ate ghnment 24, The width of the

i nternedi ate segnent 24 is |less than the w &P of the




first and second end regipn Ocand 22. The flexible 15 ~sts+p—ot ——
material 18 is pre @;t) bred of an inte n pi eWPbﬁCEMﬁNT cSHfﬁﬁt
al trows—the’ Skl n of th nose 1% to brea er TS BﬁEzNe conf opt—aft—rniTrZe
;:){ ;I ts% ee* Been ach ter nat}?%ﬁt hter Q(_’F@ﬁ«% ?ngaﬁ ;123 T es’i{??%qrﬁ i
nean o a first & 28 ofCtye strip of nater|a8—Tie

resi |ncludes a fifrst resilient band 30a se¢ured by a first

adheS|ve nenber
WHAT IS CLAIMED IS :

1. A nasal dilator for preventing outer wall tissue of nasal
passages of a nose from drawing in during breathing, comprising:
a truss member having an initial state, the truss member
including:
a first end region adapted to engage the outer wall
tissue of a first nasal passage;
a second end region adapted to engage the outer wall
tissue of a second nasal passage;
an intermediate segment coupling the first end region
to the second end region and configured to traverse a
portion of a nose located between the first and second
nasal passages, the inherent tendency of the truss member
to return to its initial state when flexed acting to
stabilize the outer wall tissue and thereby prevent the
outer wall tissue of the first and second nasal passages
from drawing in during the breathingj

a flexible strip of material defining the first and second
end regions and the intermediate segment; and

a resilient means secured to a first side of the flexible
strip of material, the resilient means defining the
normally initial state of the truss member; and further
including:

an adhesive substance located on a second side of the
flexible strip of material at the first and second end
regions thereof for releasably securing the truss member to
the outer wall tissue of the first and second nasal

passages.

2. The nasal dilator of claim 1, and further including:
first and second release liners covering the adhesive
substance on the first and second end regions,
respectively, of the flexible strip of materlal the flrst

||II|II| (010} ||I|I II IIII



reS|I|entThaﬂﬁﬂ3Q§Bé§R red ta. mﬁﬂ rial 1 djacent a firkt
edge 32 of n %&ﬁe seg ﬁM52 e . a betond r &sH113%nt

band 30b, !ﬂ first eS|I|ﬁ§ﬂ¥ e Is secyred by a se d
adhesi ve e flrst € 28 of the 30 strifp of material 18.

The second resilient band 30b is seCULedzto the strip of jmaterial .18.

adj acent a secongd edge t he nter i ate se ent 24. The first and
second resil it H%ﬂ%%nédﬁg FRES rT%?%ﬂﬂeﬁF i 4 removgk e 'trom JL

flexible strip of materlal to expose the adhesive substance

and permit the truss member to be secured to the outer wall
tissue of the first and second nasal passages.

3. A nasal dilator for preventing outer wall tissue of nasal
passages of a nose from drawing in during breathing, comprising:
a truss member having an initial state, the truss member
including:
a first end region adapted to engage the outer wall
tissue of a first nasal passage;
a second end region adapted to engage the outer wall
tissue of a second nasal passage;
an intermediate segment coupling the first end region
to the second end region and configured to traverse a
portion of a nose located between the first and second
nasal passages, the inherent tendency of the truss member
to return to its initial state when flexed acting to
stabilize the outer wall tissue and thereby prevent the
outer wall tissue of the first and second nasal passages
from drawing in during the breathing and is provided by a

resilient means,

the resilient means including:

a first resilient band and

a second resilient band, the second resilient band
being spaced from and extending generally parallel to the
first resilient band.

4. The nasal dilator of claim 3 wherein the first and second
resilient bands are secured to a first side of a flexible strip
of material by way of first and second adhesive members,
respectively.

Ly



‘general ly, ar
I ongi t udi na

to one another and substantlally -7-

T T

4| exi bl e_strip-of | 18.
first and se ﬁ T'FE menber s 3Iﬁisa5HEE§1bA$s‘35fhrned of &n adhe5| ve
mat eri al suc ded adhepi ve, Hipaptilpe. 5 gadhho§d3_j
the first and second resilient bantds
- 13 - __l
5. The nasal dilator of claim 4 wherein each of t andu*Mﬁﬂ

second adhesive members is formed of double sided adhesive, foam
tape.

6. The nasal dilator of claim 3 wherein each of the first and
second resilient bands includes a plurality of grooves that
extend substantially parallel to a longitudinal extent of the
respective resilient band, the grooves creating areas of reduced
material to enhance the flexibility of the first and second
resilient bands in a direction perpendicular to the plurality of
grooves.

7. The nasal dilator of claim 6 wherein the first and second
resilient bands are secured to a first side of a flexible strip
of material by way of first and second adhesive members,
respectively, wherein each of the first and second resilient
bands includes a first surface and a second surface, and wherein
the plurality of grooves are formed in the first surface of each
of the first and second resilient bands, and the first and second
adhesive members are secured to the second surfaces of the first
and second resilient bands, respectively.

8. The nasal dilator of claim 3 wherein each of the first and
second resilient bands includes first and second angled ends, the
angled ends extending towards a first side of a flexible strip
of material to which they are secured to help prevent the first
and second resilient bands from readily separating from the
flexible strip of material when the truss member is flexed.

9. The nasal dilator of claim 3 wherein the first and second
resilient bands are formed of plastic. ’

10. The nasal dilator of claim 1 wherein the flexible strip of

material is formed of an interwoven piece of fabric.

11. A nasal dilator for preventing outer wall tissue of nasal

passages of a nose from drawing in during breathlng, comprlslng°

Hll\ll\ 0 AR \\ \II\



.30a and 30b includes a plurality of grooves and 38b RB%!MEMEN@ISHEEThlt
ext end ShiHShee His Bekbd Beppesdal | el _t e TESRECHUENE 1 esi | i ept rrand—36a—eane—p0b.
As seen the gfquise$hBBa and 38b\ are for fred iggtfp_@mlig%

exposed Mi secoREPk i bands 3pa aA 30b" (T e.
the sides 0 e ri Silient bands 30a apd™~30b opposite—t hat
to which the first and second adhesive pgnbers 3la and Blb are secured).

The grooves 38a and 38b create areas of /15 = reduced matertal to emramce—
the flexibilitdy Hughengqpay having an initial state, the truss member

including:

a first end region adapted to engage the outer wall
tissue of a first nasal passage; _

a second end region adapted to engage the outer wall
tissue of a second nasal passage;

an intermediate segment coupling the first end region
to the second end region and configured to traverse a
portion of a nose located between the first and second
nasal passages, the inherent tendency of the truss member
to return to its initial state when flexed acting to
stabilize the outer wall tissue and thereby prevent the
outer wall tissue of the first and second nasal passages
from drawing in during the breathing; and wherein the
intermediate segment of the truss member includes an
adhesive void, and wherein the truss member is configured
to extend about a nose such that the intermediate segment
traverses an exterior region of a bridge of a nose with he
adhesive void located between the truss member and the
bridge, the first end region engaging an exterior surface
of the outer wall tissue of the first nasal passage and the
second end region engaging an exterior surface of the outer
wall tissue of the second nasal passage.

12. The nasal dilator of claim 1 wherein the resilient means
includes:
at least one resilient band oriented substantially
parallel to a longitudinal extent of the flexible strip of
material, the résiliency of the resilient band acting to
prevent the outer wall tissue of the first and second nasal
passages from drawing in during breathing. ’

13. A nasal dilator for preventing outer wall tissue of nasal
passages of a nose from collapsing when inhaling, comprising:
a resilient, flexible truss member having an initial
state, including:

a first end region adapted to engage the outer wall

T



_and seco

pIurallrysﬁﬁagmdamd&mB&a and 38b. In addition, each of

resilien
respecti
and seco
the stri
bands 30
18 and t

nd re5|I|ent bands 30a and 30b in a direction perpendicular to the

hd
ig Et{ﬂmg‘ m 30b includes first a_.nqud ends P&ME%%W
d angl e dgyé OBH4RN, respegtifvery.T The fir
gre S 40a, b ah &ﬁ§ gﬂgﬁ%ggynd topards t_eI?eygtESP é“@?fof
p of materi al 18 and hE first gnd second resi|iern

a and 30b fro barating from 25 the jstTip of materia
he fi rtskSSH& éb r b asal passage; ;

a second end reglon adapted to engage the outer wall

—

tissue of a second nasal passage; and _

an intermediate segment coupling the first end region
to the second end region, the intermediate segment having
a width less than that of the first and second end regions
and being configured to traverse an exterior region of a
bridge of a nose located between the first and second nasal
passages, the inherent tendency of the truss member to
return to its normally initial state when flexed acting to
stabilize the outer wall tissue and thereby prevent-the
outer wall tissue of the first and second nasal passages
from collapsing when inhaling.

14. The nasal dilator claim 11 wherein the adhesive wvoid is
defined by an absorbative element.

15. The nasal dilator of claim 1 wherein the resilient means
stabilizes the outer wall tissue by dilating the first and
second nasal passages to thereby prevent the outer wall
tissue of the first and second nasal passages from drawing
in during breathing.

16. A dilator capable of introducing separating stresses in
outer wall tissues of a section of human anatomy, comprising:

a truss of a single body having a pair of spaced apart
end surfaces which, if forced toward one another from
initial positions to substantially reduce said spacing
therebetween by a spacing reduction force external to said
truss, results in restoring forces in said truss sufficient
to restore most of said spacing between said end surfaces
absent such spacing reduction forces the truss being
narrower at location between the end surfaces than it width

at the end surfaces; and
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. adhesi ve _nmenbers 31a and 31b when the truss nember 10 is fl CHi
and secofis Shes HisBeaiRpads 30a_and 30b _are forned of 'n@ﬂ&\t@ﬁmai‘ﬁt% AT

seen in F si de @fyaf g i p of Cliudes
a layer o ﬂﬁmgﬂmﬂﬂgubstanﬁe 46 E%qéﬁﬂs th?,'g over fi st pr@dsgcond
end regions nd the inter segngnt 24. T etddhEs| ve

substance 46 is bio-conpatible with thegkin of the no$ell2.——A-patdded |

el ement 48 is secured to the
an engagement means mounted on said enqﬂgggigces &

J——L

capable of engaging exposed surfaces of said outer wall
tissues sufficiently to remain so engaged against said

restoring forces.

17. The dilator of claim 16 wherein said truss includes:
a flexible strip of material defining said pair of spaced
apart end surfaces; and '
a resilient means secured to a first side of the flexible
strip of material, the resilient means providing said
restoring forces in said truss sufficient to restore most
of said spacing between said end surfaces absent said

spacing reduction forces.

18. The dilator of claim 16 wherein said engagement means is an
adhesive sgubstance located on said pair of spaced apart end
gurfaces for releasably securing said truss to said outer wall
tissues.

19. The dilator of claim 16 wherein said dilator is a nasal
dilator configured to restrain outer wall tissues of a human nose
adjacent nasal passages therein from being drawn in during
breathing, said truss having sufficient restoring forces to
substantially maintain most of said spacing between said end
surfaces during inhalation.

L



Readily renovable, first and second rel ease liners
‘respectively, cover the adhesive substance 46 on the first ”seg
5 regi qaatT 28 endid@p rsespectively, of.the strip of ma |a 187

first and second release Tiners 49 and 50 cover the adhesive substance 46
and renai ul |r}\pl

-8-" medi an of the internediate segment 24 via the Tzzgﬂgéfﬁbﬁtance 46.

end

£581 dilator for preventing outer wall tissue of nasal
passages of a nose from collapsing when inhaling, cowmprising:
a resilient, flexible truss member of a single body
having an initial state, including:
a first end region adapted to engage the outer wall
tissue of a first nasal passage;
a second end region adapted to engage the outer wall
tissue of a second nasal passage; and _
an intermediate segment coupling the first end region
to the second end region, the intermediate segment having
a w1dth less than that of the first and second end regions
and belng configured to traverse an exterior region of a
bridge of a nose located between the flrs; and second nasal
passages, the inherent tendency of the truss member to
return to its normally initial state when flexed acting to
stabilize the outer wall tissue and thereby prevent'the
outer wall tissue of the first and second nasal passages
from collapsing when inhaling.

2. A dilator capable of introducing separating stresses in

outer wall tissues of a section of human anatomy, comprising:

a truss of a single body having a pair of spaced apart

end surfaces which, if forced toward one another from

initial positions to substantially reduce said spacing
therebetween by a spacing reduction force external to said
truss, results in restoring forces in said truss sufficient
to restore most of said spacing between said end surfaces

absent such spacing reduction forces, the truss being

narrower at location between the end surfaces than its width
at the end surfaces; and
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on the strip of material 18 until the nasal dilator 10 is to be used. The _
firrst and second release liners 49 10 and 50 al so include extensions 51
and 52, respectively, that cover the padded el enent 48 and further act to
protect the padded el enent- 48 until the nasal dilator 10 is to be secured
to the nose 12 of- a wearer 14. As seen in FIGS. 3 and 4, the nose 12

I ncl udes 15 a first nasal passage 54, &zsecond nasal passages 56 and a
portion of the nose &# Ieng\mgea@nn:hmetanajgmlﬁﬂ:éd)am esh bdt emdnstinéatiesstamnd

second nasal paggﬁggiea%fNEESQQing exposed surfaces of said outer wall
tissues sufficiently to remain so engaged against said
restoring forces.

3.. The dilator of claim 2. wherein said truss includes:
a flexible strip of material defining said pair of spaced
apart end surfaces; and
a resilient means secured to a first side of the flexible
strip of material, the resilient means providing said
restoring forces in said truss sufficient to restore most
of said spacing between said end surfaces absent said
spacing reduction forces.

4. The dilator of claim 2 wherein said engagement means is an
adhesive substance located on said pair of spaced apart end
surfaces for releasably securing said truss to said outer wall
tissues.

5 . The dilator of claim 2~ wherein said dilator is a nasal
dilator configured to restrain outer wall tissues of a human nose
adjacent nasal passages therein from being drawn in during
breathing, said truss having sufficient restoring forces to
substantially maintain most of said spacing between said end
surfaces during inhalation.
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FLG 4 shows the state of the f irst and second nasal passages 54 and 56
when no” appreciable flow of air is 20 occurring through the nasal
passages 54 and 56. Due to a mal formation, such as a devi ated septum or
swelling due to allergic reactions, outer wall tissue 60 and 62 of the
first and second nasal passages 54 and 56, respectively, tends to be drawn
in (i.e., collapse) 25 during inhalatiopz(see FIG 5). This drawing in
during inhalation is caused by reduced air pressure within the first and
second nasal passages 54 and 56 as a r ABSTRACT

NASAL DILATOR

A nasal dilator (10) that prevents the outer wall tissue (60, 62) of the nasal
passages (54, 56) of the nose (12) from drawing in during breathing comprises a truss
member (16). The truss member (16) includes a flexible strip of material (18) having
a first end region (20), a second end region (22) and an intermediate segment (24). The
first and second end regions (20, 22) are adapted to engage the outer wall tissue (60, 62)
of first and second nasal passages (54, 56) of the nose {12). The truss member (16)
further includes resilient bands (30a, 30b) secured to the strip of material (18). The
resiliency of the bands (30a, 30b) acts to stabilize the outer wall tissue (60. 62) and
thereby prevents the outer wall tissue (60, 62) of the nasal passages (54,56) from
drawing in during breathing.

THIS SHEET HAS BEEN
REPLAGED
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an increase in air vel ocity as the in drawn breath travels through the

first anhd second n & ges 54 30 and 56. The on—(t+—e t-he
ostium) of the o %?w& zfgssue 60 and NN d %*&Apﬁ'\ﬁl\rﬁt&tﬁfn
that | ocat ed bet t he nasal c i nj dashed tTmes—+f H GS.

qQEe _ e
1 and 3) and the entraj\f&)go t he R@@@@e@es 541 and b6§ SThiigi qgg@wl ngf i n-
of the outer wall WM '

AR

CLAIMS:

1. A nasal dilator for preventing outer wall tissue of nasal
passages of a nose from collapsing when -inhaling,
comprising:

a resilient, flexible truss member of a single body having
an initial state, including:

a first end region adapted to engage the outer wall tissue
of a first nasal passage;

a second end region adapted to engage the outer wall tissue
of a second nasal passage; and

an intermediate segment coupling the first end region to the
second end region, the intermediate segment having a width
less than that of the first and second end regions and being
configured to traverse an exterior region of a bridge of a
nose located between the first and second nasal passages,
the inherent tendency of the truss member to return to its
normally initial state when flexed acting to stabilize the
outer wall tissue and thereby prevent the outer wall tissue

of the first and second nasal passages from collapsing when

inhaling.

2. A nasal dilator capable of introducing separating stresses
in outer wall tissues of a section of human anatomy,
comprising:

a truss of a single body having a pair of spaced apart end
surfaces which, if forced toward one another from initial
positions to substantially reduce said spacing therebetween
by a spacing reduction force external to said truss, results

in restoring forces in said truss sufficient to restore most

This Sheet Has Been Replaced

ML




-9- tissue 60 and 62 causes n

S geeNThe nasal didatox
present invention renedies thE?ij'\l Egﬁ@ﬁéo Secure thejn Sgﬁt%s )
the nose 12,. 5 .. the first and_seco ase ners 49 %

m.n

('h

fromthe fl terial 18 to expose the aghdsive-~stbstane
As seen in “mﬂ Hﬁ T““Fg nasal 1dilator 10 is placed on the exterio
Lha LSOOG

t he nose 12

REPLACFMENT SHEFT |

t

mpv 4
4

r
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of said spacing between said end surfaces absent such
spacing reduction forces, the truss being narrower at
location between the end surfaces than its width at the end
surfaces; and

an engagement means mounted on said end surfaces and capable
of engaging exposed surfaces of said outer wall tissues
sufficiently to remain so engaged against said restoring

forces.

The dilator of claim 2 wherein said truss includes:

a flexible strip of material defining said pair of spaced
apart end surfaces and an intermediate segment therebetween;
and

a resilient means secured to a first side of the flexible
strip of material, the resilient means providing said
restoring forces in said truss sufficient to restore most of
said spacing between said end surfaces absent said spacing

reduction forces.

The dilator of claim 3 wherein said engagement means is an
adhesive substance located on said pair of spaced apart end
surfaces on a second side of said flexible strip of material
for releasably securing said truss to said outer wall

tissues.

The dilator of claim 2 wherein said dilator is configured to
restrain outer wall tissues of a human nose adjacent nasal
passages therein from being drawn in during breathing, said
truss having sufficient restoring forces to substantially
maintain most of said spacing between said end surfaces

during inhalation.
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10" the bridge 58 of the nose 12 and the first and second end regions 20
and 22 contact the outer wall tissue 60 and 62 of the first and second
"nasal passages 54 and 56. The adhesive substance 46 on_the first and second

end regions 20 and 22 rel easably—se he truss menp %Q%@E%E @?Ei

outer wall

ti ssue 60 _and, 62 of | K ﬁHEE?t HAQdBrERCond na
56. As seen in F % 22

adhesi ve voi d bet

absorbative adhesive vQi¢ ¥

aded elm;ng 8 creates a1 bsorbative
t'he truss REmbE 51 pd—tHe bridpe(58.8 THETE 1538
sorbs moistife due to :

S
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1. A nasal dilator for preventing outer wall tissue of nasal passages of a nose
~ from collapsing when inhaling, comprising:
a resilient, flexible truss member of a single body having an initial state,
including:
a first end region adapted to engage the outer wall tissue of a first nasal
passage;
a second end region adapted to engage the outer wall tissue of a second
nasal passage; and
—

an intermediate segment coupling the first end region to the second end
region, the intermediate segment having a width less than that of the first and
second end regions and being configured to traverse an exterior region of a bridge
of a nose, located between the first and second nasal passages, the inherent
tendency of the truss member to return to its normally initial state when flexed acting
to stabilize the outer wall tissue and thereby prevent the outer wall tissue of the first

and second nasal passages from collapsing when inhaling.
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20 per spi-rati-on--or--the-like.. Wth the nasal dilator 10 in place about
. the nose 12, the resiliency of ther and

and_second restirentpands q.
30b (i.e., t%%@hﬁ@ﬁeﬁ'%ﬂaqﬁﬁe r esf TH8nSHEEINHAS toprg gt U %é@%ﬁ@%ﬁrﬂml fy

pl anar siate 2) acts to sReEbjAdppe tEe 25 outer wall {1 §sde
60 and 62 and nts the ou i 6 an%gzggﬁfeﬁ& {idst
and second nasal passages 54 and 56 fromdrawi ng in dufing

Q)

reathing (j.e.,
during inhalation). In addition, the fl&Ribility of th¢ strip.ol nateria

18 and the {17SK dilator capable of introducing separating stresses if-suter-wal-tisstes——
of a section of human anatomy, comprising:

a flexible truss having a pair of spaced apart end surfaces which, if forced
toward one another from initial positions to substantially reduce said spacing
therebetween by a spacing reduction force external to said flexible truss, results
In restoring forces in said flexible truss sufficient to restore most of said spacing
between said and surfaces absent such spacing reduction forces, said flexible
truss further including an intermediate segment coupling sald pair of spaced
apart end sutfaces, the intermediate segrhent having a width less than that of
the spaced apart end surfaces; agjd

an engagement means carried on said end surfaces and capable of
engaging exposed surfaces of $ald outer wall tissues sufficiently to reméin so
engaged against said restoring forces.

.3. A nasal dilator according to claim 2 wherein a first one of said end
surfaces is adapted to engage the outer wall tissue of a first nasal passage and
a second one of said end surfaces is adapted to engage the outer wall tissue of
a second nasal passage.

4.  The nasal dilator of claim 3 wherein said engagement means includes
~ an adhesive substance carried on said end surfaces, said flexible truss further
including an intermediate segment coupling sald pair of spaced apart end
surfaces, said intermediate segment baing configured to traverse an exterior
region of a bridge of a nose located between said first and said second nasal
passages and said intsrmediate segment including an adhesive void.
5. A dilator capable of introducing separating stressés in outer wall tissues
of a section of human anatomy, comptising:

a flexible truss having a pair of spaced apart end surfaces which, if forced
toward one another from initial positions to substantially reduce sald spacing
therebetween by a spacing reduction force external to sald flexible truss, results
in restoring forces in sald flexible truss sufficient to restore most ot said spacing

en
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between said end surfaces absent such spaclng reduction forc
truss further including an intermedlate segment coupling said
apart end surfaces; and: -

es;-said-flexibte——
pair of spaced

an engagement means formed by an adhesive substance carried on said

end surtaces and capable of engaging exposed surfaces of

sald outer wall

tissues sufficlently to remain so engéged against said restoring forces; and
said intermediate segmant of the flexible truss including an adhesive

void.

6.

A nasal dilator according to claim 5 wherein a first one of said end

surfaces is adapted to engage the outer wall tissue of a first nasal passage and
a second one of said end surfaces is adapted to engage the outer wall tissue of

a second nasal passage.

7. The nasal dilator of clalm 6 wherein said intermediate
width less than that of the spaced apart end surfaces.

8.
of a section of human anatomy, comprising:

segment has a

A dilator capable of introducing separating stresses in outer wall tissues

a truss having a flexible strip of material defining a pair of spaced apart

'substanﬁally reduce said spacing therebetween by a spacing

end surfaces which, if forced toward one another from initial positions to

reduction force

external to said truss, results in restoring forces in said truss sufficient to restore
most of said spacing between said end surfaces absent such spacing reduction
forces, said flexible strip of material further including a resilient means, said
resilient means being thickened in relation to the spaced apan end surfaces;

and

an engagement means carried on said end surfaces and capable of
engaging exposed surfaces of said outer wall tissues sufficiently to remain so

engaged against said restoring forces.
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surfaces is adapted to engage the outer wall tissue of a first nasal passage and
a second one of said end surfaces is. adapted to engage the outer wall tlssue of
a second nasal passage.

10. The nasal dilator of claim .9 wherein said truss includes an intermadiate
segment coupling said pair of spaced apart end surfaces, the intermediate
segment having a width less than that of the spaced apart end surfaces.

11. The nasal difator of claim .9 wherein said engagement means lncldde__s
an adhesive substance carried on said end surfaces, said flexible truss further
including an intermediate segment coupling said pair of spaced apart end
surfaces, said intermediate segment being contigured to traverse an exterior
region of a bridge of a nose located between said first and said second nasal
passages, and said intermediate segment including an adhesive void.

12. The nasal dilator of any one of claims 9 to 11 wherein the resilient
means includes at least one resilient band oriented substantially parallel to a
longitudinal extent of the flexible strip of material, said resilient band acting {o
prevent the outer wall tissue of the first and the second nasal passages from
drawing in during breathing. '

13. The nasal dilator of any one of claims. 9 to 12 wherein the flexible strip of
material in use is located between the resilient means and the outer wall tissue
of the first and the second nasal passages.

14. The nasal dilator of claim 12 wherein the at jeast one resilient band
includes a plurality of grooves formed in an outwardly facing sutface of the at
least one resilient band. '

15, The nasal dilator of claim 12 or claim 14 wherein the at least one resilient
band includes at least one angled longitudinal end.
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16. A dilator capable of introducing separating strqsses In outer wall tlssués
of a section of human anatomy, comprising:

a truss having a flexible strip of material defining a pair of spaced apart
end surfaces which, if forced toward one another from initi_al positiohs to
substantially reduce said spacing therebetween by a spacing ‘reduction force
external to sald truss, results in restoring forces in said truss sufficient to restore
most of said spacing between said end surfaces absent such spacing reduction
forces, said flexible strip further Inciuding a resilient means such that the flexible
strip has its greatest thickhess at said resilient means intermediate said palr- of
spaced apart end surfaces; and-

~ an engagement means carried on said end surfaces and capable of
engaging exposed surfaces of said outer wall tissue sufficiently to remain so
engaged against said restoring forces.

17. A nasal dilator according to claim 16 wherein a first one of said end
surfaces is adapted to engage the outer wall tissue of a first nasal passage and
a second one of said end surfaces is adapted to engage the outer wall tissue of
a second nasal passags.

18. The nasal dilator of claim 17 wherein said truss includes an intermediate
N~ segment coupling said pair of spaced apart end surfaces, the intermediate
segment having a width less than that of the spaced apart end surfaces.

18. The nasal dilator of clgim 17 wharein said engagement means includes
an adhesive substance carried on said end surfaces, said flexible truss further
mcludmg an intermediate segment coupling said pair of spaced apart end
surfaces said intermediate segment being configured to traverse an exterior
region of a bridge of a nose located between said first and said second nasal
passages, and said intermediate segment including an adhesive void.
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CLAIMS: 1. A nasal dilator for preventing outer wall tissue of a nasal
passage of mis¥&EH{sBRAREHhde@PSi Ng when i nhaling, conp Qfﬁﬁﬁgg@tf\l‘ﬁ%ﬁ&ﬁ ,
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means includes a least one resilient band orente_d substa_ntaauy parallel to a
longitudinal extend of the fiexible strip of material, said resilient band acting to
prevent the outer wall tissue of the first and the second nasal.pa,ssages from
drawing in during breathing.

21.  The nasal dilator of any one of claims 17 to 20 wherein the flexible strips
of material In use is located between the resilient means and the outer wall
tissue of the first and the second nasal passages.

22. The nasal dilator of claim 20 wherein the at least one resilient band
includes a plurality of grooves formed in an outwardly facing surface of the at
least one resilient band.

23. The nasal dilator of claim 20 or claim 22, wherein the at [sast one resillent
band includes at least one angled longitudinal end.

24. A dilator capable of introducing separating stresses in outer wall tissues
of a section of human anatomy, comprising:

a flexible truss having a resilient means and a flexible strip of matetial

NG defining a pair of spaced apart end surfaces which, if forced toward one another

from initial positions to substantially reduce said spacing therebetween by a
spacing reduction force external to said flexible truss, results in restoting forces
in said flexible truss sufficient to restore most of said spacing between said end
surfaces absent such spacing reduction forces; and

an engagement means including an adhesive substance carried on said
end surfaces and capable of engaging exposed surtaces of said outer wall
tissue sufficiently to remain so engaged against said restoring forces said end
surfaces carrying sald adhesive subsfa_nce being located on an opposite side of
said flexible strip of material to said resilient means. '
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25. A nasal dilator according to claim 24 wherein a first one of sald end

surfaces is adapted to. engage the outer wall tissue of a first hasal passagse and
a second one of said end surfaces is adapted to engage the outer wall tissue of
a second nasal passage. o

26. The nasal dilator of claim 25 wherein said flexible truss includes an
intermediate segment coupling said pair of spaced apart end surfaces, the
intermediate segment having a width less than that of the spaced apart end

surfaces.

27. The nasal dilator of claim 25 wherein said flexible truss includes an
intermediate segment coupling said pair of spaced apart end surfaces, said
intermediate segmant being configured to traverse an exterior region of a bridge
of a nose located betv;leen said first and said second nasal passages and said
intermediate segment Including an adhesive void.

28. The nasal dilator of any one of claims 25 to 27 wherein the resilient

means Includes at least one resillent band oriented substantially parallel to a

longitudinal extent of the floxible strip of material, said resilient band acting to

prevent the outer wall tissue of the first and the second nasal passages from
— drawing In during breathing.

29, The nasal dilator of claim 28 wherein the at least one resilient band
includes a plurality of grooves formed in an outwardly facing surface of the at

least one resilient band.

¥

30. The nasal dilator of claim 28 or claim 29 whersin the at least one resilient
band includes at least one angled longitudinal end.
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12 2. A dilator. according to claim1, wherein said end
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regi ons include engagenment means capabl e X engagi ng exposed—surfaces or

said outer wall tissues sufficientldy to remain so engaged
31. A dilator capable of introducing separating stresses in outer wall tissues

of a section of human anatomy, comprising:

a truss having a flexible strip of materlal defining a pair of spaced apart
ond surfaces which, if forced toward one .another from inltial positions to
'substantially reduce sald spacing therebetween by a spacing :reduction force
‘external to said truss, results in restoring forces in said truss sufficient to restore
most of said spacing between said end surfaces absent such spacing reduction
forces, said flexible strip further Including two resilient bands such that the
flexible strip has its greatest thickness at sald resllient bands intermediate said
pair of spaced apart end surfaces; and

an engagemsnt means carried on said end surfaces and capable of
engaging exposed surfaces of said outer wall tissues sufficiently to remain so
engaged against said restoring forces.

32. A nasal dilator according to claim 16 wherein a first one of said end
surfaces is adapted to engage the outer wall tissue of a first nasal passage and
a second one of said end surfaces is adapted to engage the outer wall tissue of
a second nasal passage.

33, The nasal dilator of claim 32 wherein said truss includes an intermediate

~ segment coupling said pair of spaced apart end surfaces, the intermediate
segment having a width less than that of the spaced apart end surfaces.

34, The nasal dilator of claim 32 wherein said engagement means includes
an adhesive substance carried on said end surfaces, said flexible truss further
mcludmg an Intermediate segment coupling said pair of spaced apart end
surfaces, sand intermediate segment being configured to traverse an exterior
reglon of a bridge of a nose located between said first and said second nasal
passages, and said intermediate segment including an adhesive void.
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35, The nasal dilator of any one of claims 31 to 34 whersin the tlexible strips
of material in use is located between the resilient bands and the outer wall

tissue of the first and the second nasal passages.

36. The nasal dilator of any one of claims 31 to 35 whersin the resilient
bands includes a plurality of grooves formed In an outwardly facing surface of

the resilient bands.

37. The nasal dilator of claim any one of claims 31 to 36 wherein the at least
~ one resilient band includes at least ons angled longitudinal end.

38. The dilator of any one of claims 2-37 wherein the truss is formed of

plastic.
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REPLACEMENT SHEET 13 6. A dilator according to claimb5, wherein the

.flexible strip has its greatest thickness at said resilient nmeans

internedi ate said pair of spaced apart end regions. 7. ~—A-di.lator

according to claim6, wherein said resilient means conprRERMACEMENTeSidHE
o

bands such that the flexible strip has its greatest th
resilient bands.

20 ' 28 OCT 1399
ABSTRACT

NASAL DILATOR

A nasal dilator (10) that prevents the outer wall tissue (60, 62) of the nasal
passages (54, 56) of the nose (12) from drawing in during breathing comprises a truss
member (16). The truss member (16) includes a flexible strip of material (18) having
a first end region (20), a second end region (22) and an intermediate segment (24). The
first and second end regions (20, 22) are adapted. to engage the outer wall tissue (60, 62)
of first and second nasal passages (54, 56) of the nose (12). The truss member (16)
further includes resilient bands (30a, 30b) secured to the strip of material (18). The
resiliency of the bands (30a, 30b) acts to stabilize the outer wall tissue (60. 62) and
thereby prevents the outer wall tissue (60, 62) of the nasal passages (54,56) from

drawing in during breathing.

Figure 6
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1. A nasal dilator for preventing outer wall tissue of a nasal passage of a

nose from collapsing when inhaling, comprising:

a resilient, flexible truss member of a single body having an initial state,
said truss member having first and second end regions and an intermediate
segment, the first and second end regions being adapted to engage with and
releasably secure the outer wall of, respectively, a first nasal passage and a
second nasal passage, and said intermediate segment coupling the first and
second end regions, and being narrower than the first and second end
regions, the truss member having elongate resilient means édhesively

secured therein; wherein

said intermediate segment is configured to traverse the bridge of a

nose on the exterior; and

the inherent tendency of the truss member, when flexed, is to return to
its initial state, thereby acting to prevent the outer wall tissues of the first and
second nasal passages secured to said first and second end regions from

collapsing during inhalation.
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| east’ one resilient band. 14 11. A dilator according to claim9 or 10,

wherein the at |east:one resilient band includes at | gast—0 f@f@l o0
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| ongi tudinal end. 12. A dilator according to any one
when dependent on at |east claim3, wherein said surfdcefp of sald end

1,

regions carrying said adhesive substance are | ocated on anz@oﬁ%ﬁ%ﬁ festsilde
said flexible strip of 12
2. A dilator according to claim 1, wherein said end regions are spaced

apart and if said end regions are forced toward one another from initial
positions to substantially reduce the spacing therebetween by a spacing
reduction force external to said flexible truss, said resilient means provides
restoring forces sufficient to restore most of said spacing between said end
regions absent such spacing reduction forces; and

said end regions include engagement means capable of engaging
exposed surfaces of said outer wall tissues sufficiently to remain so engaged

against said restoring forces.

3. A dilator according to claim 2, wherein said engagement means

includes an adhesive substance carried on surfaces of said end regions.

4, A dilator according to claim 3, wherein said intermediate segment

includes an adhesive void.

5. A dilator according to any one of the preceding claims, wherein said
truss includes a flexible strip of material defining said pair of spaced apart end
regions, and said resilient means is thickened in relation to the spaced apart

end regions.
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6. A dilator according to claim 5, wherein the flexible strip has its greatest
thickness at said resilient means intermediate said pair of spaced apart end

regions.

7. A dilator according to claim 6, wherein said resilient means comprises
two resilient bands such that the flexible strip has its greatest thickness at said

resilient bands.

8. A dilator according to any one of claims 5 to 7, wherein the flexible strip
of material is located between the resilient means and tissue engagement

surfaces of the end regions.

0. A dilator according to any one of claims 5 to 8, wherein the resilient
means includes at least one resilient band orientated substantially paralle! to a
longitudinal extend of the flexible strip of material, said resilient band acting to
prevent the outher wall tissue of the first and the second nasal passages from

drawing in during breathing.

10. A dilator according to claim 9, wherein the at least one resilient band

includes a plurality of grooves formed in an outwardly facing surface of the at

least one resilient band.
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11. A dilator according to claim 9 or 10, wherein the at least

band includes at least one angled longitudinal end.

12. A dilator according to any one of claims 5 to 11, when dependent on at
least claim 3, wherein said surfaces of said end regions carrying said
adhesive substance are located on an opposite side of said flexible strip of

material from said resilient means.

13. A dilator according to any one of the preceding claims wherein the

truss member comprises a plastic material.
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