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THIN FILM NASAL DILATOR WITH DELIVERY SYSTEM

Background
Nasal dilator products are currently sold in the consumer healthcare market today

to alleviate a variety of breathing-related disorders. Nasal dilators typically function by
attaching to the nose, and applying a force outward from the nasal region to hold open the
nasal passages.

Types of nasal dilators include adhesive-coated breathable nonwovens and thick
polyester strips as the material providing the spring force, and a polyolefin-type film in
conjunction with polyester strips (spring material). These polyolefins have very low
moisture vapor transmission rates (MVTR), which can lead to moisture build up under the

nasal dilator, resulting in loss of adhesion and possibly discomfort (e.g., itchy feeling).

Summary

In one embodiment, a nasal dilator is provided, comprising a breathable backing
layer that comprises a first major surface and a second major surface; an adhesive layer on
the first major surface of the breathable backing layer; a carrier releasably attached to the
second major surface of the breathable backing layer, wherein the carrier is more rigid
than the breathable backing layer and less rigid than the spring element; at least one spring
element attached to the breathable backing layer on at least one of the first major surface
or second major surface, wherein the spring element extends parallel to the longest side of
the breathable backing layer and is coextensive with at least 75% of the length of the
breathable backing layer; and a release liner.

In most embodiments, the spring element has sufficient spring force to return the
spring element to its original position when not under stress and has a spring force that is
less than the adhesive force of the adhesive layer to skin. In most embodiments, the spring
clement is attached to the adhesive on the first major surface of the backing.

In most embodiments, the nasal dilator further comprises a breathable facing layer

proximate the first major surface of the breathable backing layer.
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These and various other advantages and features characterizing the invention are
pointed out with particularity in the claims annexed hereto and forming a part hereof.
However, for a better understanding of the invention, its advantages, and objects obtained
by its use, reference should be made to the accompanying drawings and descriptive matter,

in which preferred embodiments of the invention are illustrated and described.

Brief Description of the Drawings

The invention will be further described with reference to the drawings, wherein
corresponding reference characters indicate corresponding parts throughout the several
views, and wherein:

FIG. 1 is an exploded perspective view of an exemplary embodiment of the present
invention.

FIG. 2 is an exploded perspective view of another exemplary embodiment of the
present invention.

FIG. 3ais a bottom plan view of an exemplary embodiment of the present
invention.

FIG. 3D is a bottom plan view of another exemplary embodiment of the present
invention.

FIG. 3c is a bottom plan view of another exemplary embodiment of the present
invention.

FIG. 4 is an exemplary depiction of a method of applying and removing the nasal
dilator of FIGS. 1 or 2 to a patient.

While the invention is amenable to various modifications and alternative forms,
specifics thereof have been shown by way of example in the drawings and will be
described in detail. It should be understood, however, that the intention is not to limit the
invention to the particular embodiments described. On the contrary, the intention is to
cover all modifications, equivalents, and alternatives falling within the spirit and scope of

the invention.

Detailed Description of Preferred Embodiments
The present invention discloses a nasal dilator comprising at least one breathable

layer of adhesive-coated high MVTR layer, such as a polyurethane film, one or more
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adhesive-coated high modulus “spring” elements for dilating the nasal passages by
applying a tension force to the skin, and a carrier delivery system. The carrier delivery
system comprises a separation line or split through the carrier to allow for easy delivery of
the nasal dilator. The carrier aids in the handling and delivery of the thin adhesive-coated
high MVTR layer.

The high modulus spring elements are preferably made of thermoplastic polymers
such as polyester. These spring elements can be adhered to either the top or bottom side of
the polyurethane film to provide the spring force needed to open the nasal passages. The
spring elements can also be sandwiched between two breathable layers as described
below.

The spring elements are aligned generally parallel to the longest side of the
breathable layer to aid in bridging the nasal passages (¢.g., the nose). In most
embodiments, the spring elements are substantially co-extensive with the length of the
breathable layer(s). In most embodiments, the spring elements are co-extensive with at
least 75% of the length of the breathable layer.

The adhesive-coated breathable layer is typically extremely thin, and generally
very flexible. If the adhesive-coated breathable layer is not properly supported during
application, it can casily fold over and adhere to itself, preventing proper application over
the nasal surface. The adhesive-coated breathable layer is supported by a removable
carrier attached to the top face of the backing layer. A release liner is also provided to
contact the adhesive surface that will contact the patient during use. Both the release liner
and conformable adhesive-coated breathable layer generally extend beyond the edges of
the nasal spring elements.

FIGS. 1-2 depict exemplary embodiments of the nasal dilator and delivery system
designated in its entirety by the reference numeral 10. FIG 1 depicts nasal dilator 10 with
nasal spring elements 4 between breathable backing layer 2 (coated with adhesive 5) and
breathable facing layer 3 (coated with adhesive 5). The adhesive 5 coated on the
breathable backing layer 2 can be the same or different than the adhesive 5 coated on
breathable facing layer 3.

The nasal spring elements 4 are generally parallel to the length of nasal dilator 10.
Nasal spring elements 4 are also generally co-extensive with the length of nasal dilator 10

as well. In most embodiments, the nasal spring elements 4 are co-extensive with at least
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75% of the length of nasal dilator 10 on its longest side. Although nasal spring elements 4
are shown as two narrow strips parallel and co-extensive with the length of the nasal
dilator 10 as shown in FIGS. 1-2 (and FIG. 3b,) the nasal spring elements 4 can take any
appropriate shape, comprise a single nasal spring element 4 as shown in FIG. 3a, or
comprise multiple nasal spring elements 4 as shown in FIGS. 3b and 3¢, and/or can be
located off-center on the nasal dilator 10 as desired.

In FIG. 1, the nasal spring elements 4 are affixed by an adhesive 5 on the
breathable backing layer 2 that extends out to the perimeter 7 of the dilator 10. The
breathable backing layer 2 is typically extremely thin, flexible, and either transparent or
translucent, allowing the nasal spring elements 4 to be viewed through it, if desired.

In FIG. 1, an optional breathable facing layer 3 is affixed to the nasal spring
clements 4 and the breathable backing layer 2 (coated with adhesive 5). The breathable
facing layer 3 is also coated with an adhesive 5 on the bottom face of the breathable facing
layer such that the adhesive 5 contacts the patient when the nasal dilator 10 is applied.
Breathable backing layer 2 and breathable facing layer 3 can be the same or different
materials, although preferably both layers are breathable materials as described further
below.

A release liner 6 covers the adhesive 5 coated on the bottom face of the breathable
facing layer 3, and typically remains attached to dilator 10 until a user is ready to apply the
dilator 10. Release liner 6 may optionally extend beyond the adhesive coated face of
breathable facing layer 3 (not shown) to enable easy removal by the user. The release
liner 6 may be a single piece or multiple piece release liner, and may be part of or
laminated to the package (not shown) containing the nasal dilator, or merely enclosed
along with the nasal dilator within the package.

A carrier layer 1 is positioned over the breathable backing layer 2. The carrier
layer 1 can be a single piece of material or can be two or more distinct pieces. The carrier
layer 1 is substantially co-extensive with breathable backing layer 2 with the breathable
backing layer 2 sandwiched between the carrier layer 1 and nasal spring elements 4. As
used herein, the term "sandwiched" means that one layer is intermediate or between two

other layers.
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In preferred embodiments, as shown in FIGS. 1 and 2, a separation line 8 may be
provided in carrier layer 1. The separation line 8 allows for easy removal of the carrier
layer 1 after application by the user, see also FIG 4.

Pressure sensitive adhesive layer 5 is generally provided on one major surface of
the breathable backing layer 2 in order to make it adhesive, and a low adhesion coating
(low adhesion backsize or LAB) may be provided on the other major surface of the
breathable backing layer 2 on the side that comes in contact with the carrier layer 1. The
low adhesion coating reduces the need to change the dilator 10 due to unwanted dilator
removal when other devices or a user’s fingers contact the nasal dilator during use, and
also reduces the surface friction of the dilator 10 against other materials such as clothing,
thereby offering additional protection against the accidental removal of dilator 10. A
description of a low adhesion backing material suitable for use with the present invention
can be found in U.S. Patent Nos. 5,531,855 and 6,264,976, which are compatible with a
heat seal bond described below, and are incorporated herein in their entirety.

The carrier layer 1 is preferably attached to the second major surface of the
breathable backing layer 2 (over the low adhesion backing). The bond between the carrier
layer 1 and the breathable backing layer 2 is usually stronger than the bond between the
adhesive layer 5 and the release liner 6 so that the breathable backing layer 2 remains
attached to the carrier layer 1 when the release liner 6 is removed from the dilator 10.
Once the release liner 6 and dilator 10 are separated, only the carrier layer 1 and nasal
spring elements 4 provide significant rigidity to the breathable backing layer 2.

Various other embodiments are contemplated from the aspects shown in FIGS. 1-2.
For example, the breathable backing layer 2 can be multiple films or coatings without
diverging from the invention or deviating from the meaning of the term "film" as used
herein. Similarly, the nasal spring elements 4 can include multiple sub-layers, including
films, webs, sheets, etc. Also, additional layers and films of other materials can be added
between the materials described herein.

The nasal spring elements 4 can comprise the materials described further below to
provide sufficient rigidity and elastic recovery to allow the nasal spring element to apply a
tension force that opens the nasal passages without separating from or ripping the
breathable backing layer 2. In most embodiments, the nasal spring elements 4 comprise a

material with sufficient spring force to pull apart and open the nasal passages when placed
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against the nasal passages in a stressed position, and sufficient spring force to return the
nasal spring elements 4 to its original unstressed position when the stress is removed, but
otherwise having a spring force when stressed that is less than the adhesive force that
retains the nasal dilator 10 on the skin.

In some embodiments, the nasal spring elements 4 have a thickness of at least 51
micrometers (2 mils). The breathable backing layer 2 can comprise a transparent elastic
polymeric film (e.g., urethane) having a thickness in the range of 0.02 to 0.2 mm and most
preferably 0.021-0.051 mm.

In an alternate exemplary embodiment as shown in FIG. 2, the nasal spring
elements 4 can be located between the breathable backing layer 2 and the release liner 6,
without the presence of a breathable facing layer. The nasal spring elements 4 will
preferably have a pressure sensitive adhesive (not shown) coated on the surface of the
nasal spring element 4 that faces the release liner 6.

In alternate exemplary embodiments (not shown) the nasal spring elements 4 can
be sandwiched between the breathable backing layer 2 and adhesive 5, or between
breathable backing layer 2 and carrier layer 1. These embodiments may be less preferred
due to aesthetic reasons. In those embodiments that include the nasal spring elements 4
located between the breathable backing layer 2 and the carrier layer 1, the carrier layer 1
may have to be affixed by adhesive rather than heat-sealed bonded to the breathable
backing layer 2.

Regardless of its location, it is preferred that the nasal spring elements 4 be firmly
attached to the breathable backing layer 2 such that nasal spring elements 4 do not
delaminate from the breathable backing layer 2.

FIGS. 3a-3c show alternate exemplary embodiments of the nasal dilator 10 with
the release liner 6 removed. Nasal spring elements 4 can be a single or multiple strips of
material. The breathable backing layer 2 can also be in any shape that is conformable and
wearable by a user on the nasal passages. The nasal spring elements 4 can also vary in
shape and size (e.g., straight, sinusoidal or wavy) provided they are substantially co-
extensive with the length of the breathable layer(s).

FIG. 4 depicts an exemplary method of applying the dilator 10 of FIGS. 1-2to a
patient. The dilator 10 is typically applied to a patient by first optionally cleaning the

application area. The release liner 6 (not shown) is then removed from the dilator,
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exposing the bottom face of the breathable facing layer 3 coated with adhesive 5
(according to FIG. 1) or the nasal spring elements 4 and breathable backing layer coated
with adhesive 5 (according to FIG. 2). Once removed from release liner 6, breathable
facing layer 3 (according to FIG. 1) or the nasal spring elements 4 (according to FIG. 2) is
brought in contact with the skin covering the nasal passages, and then the edges of the
dilator 10 are gently and smoothly pressed against the patient, thereby bringing the
exposed adhesive 5 in contact with the patient.

After the dilator 10 is properly in position and adhered to a patient's skin, the
carrier layer 1 can be removed, as shown in FIG. 4. Generally removal of carrier layer 1 is
accomplished by grasping the carrier layer at separation line 8, which can separate the
carrier into two separate pieces on application of nasal dilator 10 over the bridge of the
patient’s nose. A peeling motion toward the edges of the dilator 10 effectively removes
the carrier layer 1.

The layers and materials discussed above are further described in detail below.

Breathable Backing and Facing Layer Materials

Suitable materials for breathable backing layer 2, and optional breathable facing
layer 3 when used, typically include translucent or transparent polymeric elastic films.
The backing can be a high moisture vapor permeable film backing. U.S. Patent No.
3,645,835 describes methods of making such films and methods for testing their
permeability.

The breathable backing layer advantageously should transmit moisture vapor at a
rate equal to or greater than human skin. In some embodiments, the adhesive coated
backing layer transmits moisture vapor at a rate of at least 300 g/m*/24 hrs/37°C/100-10%
RH, frequently at least 700 g/m*/24 hrs/37°C/100-10% RH, and most typically at least
2000 g/m?/24 hrs/37° C /100-10% RH using the inverted cup method.

The backing film preferably has an MVTR of at least 600, preferably at least 800
and post preferably at least 1000g/M2/24 hr when tested according to the inverted cup
method described in U.S. Patent No. 5,979,450. Suitable backing materials include
polyurethanes such as polyester or polyether polyurethanes (e.g., "Estane™ thermoplastic
polyurethane,”" commercially available from B. F. Goodrich, Cleveland Ohio), polyesters

such as polyether polyester (e.g., "Hytrel™ polyester elastomer," commercially available
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from Du Pont Co., Wilmington, Del.), and polyamides such as polyether polyamides (e.g.,
"Pebax ™M Resins" commercially available from ELF Atochem, North America, Inc.,
Philadelphia, Pa.).

The breathable backing layer 2, and optional breathable facing layer 3 when used,
is generally conformable to anatomical surfaces. As such, when the breathable backing
layer 2 is applied to an anatomical surface, it conforms to the surface even when the
surface moves. A description of breathable backing layers 2 and breathable facing layers
3 for use with the present invention can be found in U.S. Patent Nos. 5,088,483 and
5,160,315. Specific suitable backing materials are elastomeric polyurethane, co-polyester,
or polyether block amide films. These films combine the desirable properties of

resiliency, high moisture vapor permeability, and transparency found in backings.

Carrier layer

The material used to form the carrier layer 1 is generally substantially more rigid
than the breathable backing layer 2 to prevent the breathable backing layer 2 from
improperly wrinkling during application to a patient. The carrier layer 1 can be heat-
scalable to the breathable backing layer 2 with or without a low adhesion coating
described above. In general, the carrier layer materials can include, but are not limited to,
polyethylene/vinyl acetate copolymer-coated papers and polyester films. One example of
a suitable carrier layer material is a polyethylene/vinyl acetate copolymer coated super
calendared Kraft paper (1-80BKG-157 PE; LOPAREX of Willowbrook, I11.).

The carrier layer 1 can include a separation line 8 to aid in separating portions of
the carrier layer 1 after application of the dilator 10 on a patient. Spacing and shape of the
separation lines are adjusted to give a carrier layer with relatively easy separation on
application of the nasal dilator to the bridge of the nose. The separation line may be
shaped in any desirable configuration including linear, angled, Y-shaped, V-shaped,

sinusoidal, etc.

Adhesive layer
Various pressure sensitive adhesives can be used to form adhesive layer 5 on the
breathable backing layer 2, nasal spring elements 4, and/or optional breathable facing

layer 3 to make any one of the layers adhesive. The pressure sensitive adhesive is usually
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reasonably skin compatible and "hypoallergenic”, such as the acrylate copolymers
described in U.S. Patent No. RE 24,906. Particularly useful is a 97:3 iso-octyl acrylate:
acrylamide copolymer, as is a 70:15:15 isooctyl acrylate: ethylencoxide acrylate: acrylic
acid terpolymer which is described in U.S. Patent No. 4,737,410. Additional useful
adhesives are described in U.S. Patent Nos. 3,389,827, 4,112,213, 4,310,509, and
4,323,557. Inclusion of medicaments or antimicrobial agents in the adhesive is also
contemplated, as described in U.S. Patent Nos. 4,310,509 and 4,323,557.

The adhesive layer 5 can be coated on the breathable backing layer 2, nasal spring
elements 4, and/or optional breathable facing layer 3 by a variety of processes, including,

direct coating, lamination, and hot lamination,

Release Liner

Release liner 6 suitable for use as described herein can be made of kraft papers,
polyethylene, polypropylene, polyester or composites of any of these materials. The films
are preferably coated with release agents such as fluorochemicals or silicones. For
example, U.S. Patent No. 4,472,480 describes low surface energy perfluorochemical
liners. The liners are papers, polyolefin films, or polyester films coated with silicone
release materials. Examples of commercially available silicone coated release papers are
POLYSLIK™, silicone release papers available from Rexam Release (Bedford Park, I11.)
and silicone release papers supplied by LOPAREX (Willowbrook, Ill.). Other non-
limiting examples of such release liners commercially available include siliconized
polyethylene terephthalate films commercially available from H. P. Smith Co. and
fluoropolymer coated polyester films commercially available from 3M Company under

the brand "ScotchPak™" release liners.

Nasal Spring Element

The nasal spring elements provide a spring force when the nasal dilator is bent
around and adhered to the external part of the nose. This spring force causes the nostrils
to open or dilate. Suitable nasal spring element materials include high modulus
thermoplastics such as polyesters (e.g., PET, PLA, etc.), acrylics, polyamides, etc. Also
suitable are thermoset polymers such as acrylics, polyesters, epoxies and the like. In some

cases metallic strips are suitable as well.
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The high modulus materials typically used in embodiments of the present invention
have a modulus of at least 200 kpsi, more preferably at least 300 kpsi, and even more
preferably at least 400 kpsi, as measured by ASTM D822. In a preferred embodiment, the
modulus of the film, such as those used in the Examples below, is approximately 500 kpsi
(measured using ASTM D822). Typically the materials have some degree of crystallinity

to aid in rigidity and spring force characteristics.

EXAMPLES

Example 1

Step 1

A 0.8 mil (20 micron) film of "Estane 58309NAT022" polyurethane resin (B. F. Goodrich,
Cleveland, Ohio) was extruded onto a poly-coated paper carrier (polyethylene/vinyl
acetate copolymer coated super calendared Kraft paper (Wausa Paper, Rhinelander, WI).
The conditions of the extrusion process were set to achieve a uniform bond between paper
and film so that this bond is maintained through further processing but will separate casily
when used in the final product configuration. The target Film/Paper bond strength had a 90

degree peel value between 8 — 50 grams/inch (3-20 grams/cm)

Step 2

Twenty-five grams per square meter of an adhesive prepared in accordance with U.S. Pat.
No. RE 24,906, comprising a 97:3 units of iso-octyl acrylate: acrylamide copolymer was
laminated onto the film side of the film/paper laminate described in Step 1 above and
wound into roll form with the adhesive side facing inward. The resultant adhesive-coated
polyurethane film with heat laminated carrier was then cut into sheets measuring 4 x 6

inches (10 x 15 cm).

Step 3

10
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The adhesive-coated polyester spring material was prepared in the following manner. A
tackified 96:4 iso-octylacrylate/acrylic acid adhesive (3M Company, Cordova, IL) was
extruding at a thickness of 1.2 mils (30.5 microns) onto a 63 1b. (139 Kg) poly-coated kraft
paper (Loparex, Willowbrook, IL). Then a 10 mil (254 micron) polyester film (DuPont-
Teijin, Chester, VA) was laminated to the adhesive side and wound into roll form. The
resultant adhesive-coated polyester was slit to 0.125 inch (3.2 mm) width strips of spring

material.

Step 4

Two strips of adhesive-coated polyester spring material prepared in Step 3 measuring
0.125 inch (3.2 mm) by 6 inch (15 cm) were adhered to the adhesive side of the 4 inch by
6 inch sheet of adhesive-coated polyurethane with paper carrier prepared in Step 2. The
two strips of spring material were oriented in parallel down the center of the sheet with a
0.06 inch (1.5 mm) gap between strips. The adhesive-coated polyester was laminated so
that the top side of the polyester film was adhered to the adhesive side of the polyurethane
film.

Step 5

Twenty-five grams per square meter of an adhesive prepared in accordance with U.S. Pat.
No. 24,906, comprising a 97:3 units of iso-octyl acrylate: acrylamide copolymer was
applied to a release liner of 78 pounds per ream (127 grams per meter squared) bleached,
one-side coated, polyethylene and silicone paper (Rhinelander, W1)) utilizing a standard
horizontal knife coater. A 0.8 mil (20 micron) film of "Estane 58309NAT022"
polyurethane resin (B. F. Goodrich, Cleveland, Ohio) was laminated to the adhesive
surface. The resultant tape was wound into roll form and then cut into 4 inch by 6 inch

sheets.

11
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Step 6
The laminate construction of Step 4 was adhered to the top side of the adhesive-coated
0.8-mil polyurethane film with liner prepared in Step 5. This multilayer construction was

die cut into the desired shape.

Step 7
The top carrier release liner (paper directly in contact with the polyurethane film) was cut
across the width, directly in the center of the strip being careful not to cut into the film

surface directly underneath it.

Example 2

Steps 1 to 4 were performed the same as Steps 1to 3 of Example 1.

Step 5

The laminate construction of Step 4 was adhered to a release liner of 78 pounds per ream
(127 grams per meter squared) bleached, one-side coated, polyethylene and silicone paper
(Rhinelander, W1)). This multilayer construction was die cut into the desired shape,

shown in Figure 1.

Step 6
The top carrier release liner (paper directly in contact with the polyurethane film) was cut
across the width, directly in the center of the strip being careful not to cut into the film

surface directly underneath it.

As various changes could be made in the above constructions, compositions and

methods without departing from the scope of the invention as defined in the claims, it is

12
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intended that all matter contained in the above description or shown in the accompanying
drawings be interpreted as illustrative and not in a limiting sense. The Examples
described in this application are illustrative of the possibilities of varying the type,
quantity and ratio of composition as well as the methods for making formulations of the
present invention. The complete disclosures of all patents, patent applications, and
publications recited herein are incorporated by reference, as if individually incorporated

by reference.

13
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What is claimed is:

1. An nasal dilator, comprising

a breathable backing layer that comprises a first major surface and a second
major surface;

an adhesive layer on the first major surface of the breathable backing layer;

a carrier releasably attached to the second major surface of the breathable
backing layer, wherein the carrier is more rigid that the breathable backing layer and less
rigid than the spring element;

at least one spring element attached to the breathable backing layer on at
least one of the first major surface or second major surface, wherein the spring element
extends parallel to the longest side of the breathable backing layer and is coextensive with
at least 75% of the length of the breathable backing layer; and

a release liner.
2. The nasal dilator of claim 1, wherein the spring element has sufficient spring force
to return the spring element to its original position with the removal of stress and wherein

the spring force that is less than the adhesive force of the adhesive layer to skin.

3. The nasal dilator of any one of claims 1-2, wherein the spring element is attached

to the adhesive on the first major surface of the backing.

4. The nasal dilator of any one of claims 1-3, further comprising a breathable facing

layer proximate the first major surface of the breathable backing layer.

5. The nasal dilator of any one of claims 1-4, wherein the spring element comprises a

high modulus thermoplastic material.

14
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6. A method of dilating the nasal passages, comprising:
providing the nasal dilator of claim 1,
removing the release liner,
adhering the breathable layer to the patient, and
removing the carrier layer,
wherein the spring element applies force to the skin of the nose to open the nasal

passages while the breathable layer remains adhered to the skin.
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