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(57) ABSTRACT 

The present invention relates to external devices for dilating 
nasal passageways and to the manufacture thereof. More 
speci?cally, the external nasal dilator of the present inven 
tion usually comprises a resilient sheet, an adhesive layer, 
and an adhesive-protecting sheet. In some embodiments of 
the external nasal dilator, the resilient sheet de?nes a groove 
for reducing the peel force that results from bending the 
dilator over the bridge of the nose. In addition to the groove 
or in lieu thereof, some embodiments of the external nasal 
dilator comprise a nasal passage region having a reduced 
Width to reduce the peel force. Finally, the dilator can 
comprise a sheet of adhesive tape, Which in some embodi 
ments can provide an instant tack surface to facilitate 
application of the dilator. 
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EXTERNAL NASAL DILATOR AND 
METHODS OF MANUFACTURE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 60/862,548 ?led Oct. 23, 2006. 

STATEMENT REGARDING 
FEDERALLY-SPONSORED RESEARCH OR 

DEVELOPMENT 

[0002] Not Applicable 

BACKGROUND OF THE INVENTION 

[0003] 1. Field of Invention 
[0004] The invention relates to external devices for dilat 
ing nasal passageways and to the manufacture thereof. 

BRIEF SUMMARY OF THE INVENTION 

[0005] The external nasal dilator of the present invention 
generally comprises a resilient sheet, an adhesive layer, and 
an adhesive-protecting sheet. Some embodiments also 
include a sheet of adhesive tape. The resilient sheet is 
superposed on the adhesive layer, and the adhesive layer is 
superposed on the adhesive-protecting sheet, Which is 
removably adhered to the adhesive layer. In those embodi 
ments that comprise the sheet of adhesive tape, it is super 
posed and adhered to the resilient sheet. 
[0006] The resilient sheet comprises a resilient thermo 
plastic material (e.g., PET, boPET, PETG, HDPE, and 
polyester). Generally, (I) the adhesive layer comprises a 
hydrocolloid and (2) the adhesive-protecting sheet com 
prises polypropylene, a similar thermoplastic resin, or a 
paper-based material. In at least some embodiments, the 
resilient sheet de?nes at least one groove for reducing the 
peel force that results from bending the dilator (namely, the 
resilient sheet) over the bridge of the nose. Either or both 
major surfaces of the resilient sheet can de?ne a groove. In 
addition to the groove or in lieu thereof, some embodiments 
of the external nasal dilator comprise a nasal passage region 
having a reduced Width. This serves to reduce the peel force, 
including any peel force that originates from the bridge 
region of the external nasal dilator. Finally, in some of the 
embodiments of the dilator that include the sheet of adhesive 
tape, the resilient sheet and the adhesive layer each have a 
lesser area than the sheet of adhesive tape. Thus, When the 
sheet of adhesive tape is superposed on (and adhered to) the 
resilient sheet, Which in turn is superposed on the adhesive 
layer, some of the adhesive surface of the adhesive tape still 
is available to adhere to the nose upon application (Which 
folloWs removal of the adhesive-protecting sheet). Gener 
ally, the adhesive tape comprises an acrylic adhesive, Which 
is fast-acting. Thus, these available adhesive surfaces func 
tion as an “instant tack surfaces,” thereby facilitating appli 
cation of the dilator. 
[0007] The present invention also includes various meth 
ods of making the external nasal dilator. At least some of the 
embodiments of the external nasal dilator disclosed herein 
are amenable to continuous and automated manufacture. For 
example, in one embodiment of the method, a roll of a 
three-layered material is used as the starting material, the 
three layers consisting substantially and respectively of (1) 
a resilient sheet, (2) an adhesive-protecting sheet, and (3) an 
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adhesive layer betWeen the resilient sheet and the adhesive 
protecting sheet. A series of dies are used to cut the three 
layered material into the appropriate shape and (When nec 
essary) to impress grooves in the resilient sheet. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[0008] The above-mentioned features of the invention Will 
become more clearly understood from the folloWing detailed 
description of the invention read together With the draWings 
in Which: 
[0009] FIG. 1 is a perspective vieW of an embodiment of 
the external nasal dilator of the present invention adhered to 
a person’s nose; 
[0010] FIG. 2 is a top plan vieW of the embodiment of the 
external nasal dilator shoWn in FIG. 1; 
[0011] FIG. 3 is an enlarged cross-sectional vieW of the 
external nasal dilator taken along lines 3-3 of FIG. 2; 
[0012] FIG. 4 is an exploded vieW of the embodiment of 
the external nasal dilator shoWn in FIGS. 1-3; 
[0013] FIG. 5 is an enlarged cross-sectional vieW taken 
along lines 5-5 of FIG. 1; 
[0014] FIG. 6 is an enlarged cross-sectional vieW taken 
along lines 6-6 of FIG. 1; 
[0015] FIG. 7 is a top plan vieW of an embodiment of the 
external nasal dilator comprising (1) “choked doWn” nasal 
passage regions and (2) a peripheral groove; 
[0016] FIG. 8 is an enlarged cross-sectional vieW of the 
external nasal dilator taken along lines 8-8 of FIG. 7; 
[0017] FIG. 9A is a top plan vieW of an embodiment of the 
external nasal dilator comprising (1) end regions that are 
rounded and ?ared and (2) curved grooves; 
[0018] FIG. 9B is a top plan vieW of an embodiment ofthe 
external nasal dilator comprising curved grooves; 
[0019] FIG. 9C is a top plan vieW of an embodiment ofthe 
external nasal dilator comprising “choked doWn” nasal 
passage regions and curved grooves; 
[0020] FIG. 10 is an exploded vieW of an embodiment of 
the external nasal dilator comprising an additional layer (i.e., 
sheet of adhesive tape); 
[0021] FIG. 11 is an exploded vieW of an embodiment of 
the external nasal dilator comprising an additional layer (i.e., 
sheet of adhesive tape) and an instant tack surface; 
[0022] FIG. 12 is an exploded vieW of an embodiment of 
the external nasal dilator comprising an additional layer (i.e., 
sheet of adhesive tape) and a discontinuous instant tack 
surface; 
[0023] FIG. 13 is an exploded vieW of an embodiment of 
the external nasal dilator comprising an additional layer (i.e., 
sheet of adhesive tape), a discontinuous instant tack surface, 
and a discontinuous adhesive layer; and 
[0024] FIG. 14 is an exploded vieW of an embodiment of 
an external nasal dilator comprising an additional layer (i.e., 
sheet of adhesive tape), a discontinuous instant tack surface, 
a discontinuous resilient sheet, and a discontinuous adhesive 
layer. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0025] The present invention, i.e., the external nasal dila 
tor and methods of manufacture, is described more fully 
hereinafter. From the outset, it is Worth noting that this 
invention may be embodied in many different forms and 
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should not be construed as limited to the speci?c embodi 
ments described herein. Rather, the embodiments described 
herein are provided to ensure that this description is thor 
ough and complete, and to ensure that the scope of the 
invention is communicated effectively to those skilled in the 
art. It is also Worth noting that the Figures are provided 
merely as a guide to assist those skilled in the art in 
understanding and appreciating the scope of the invention. 
Finally, the disclosure provided in US. Provisional Appli 
cation No. 60/862,548, ?led Oct. 23, 2006, is incorporated 
by reference. 
[0026] De?nitions 
[0027] “Adhesive tape” means tape coated on one side 
With an adhesive substance. 
[0028] “Border” means the line or relatively narroW space 
that marks the outer limit of something. 
[0029] “Etch” means to produce (as a pattern or design) on 
a hard material by eating into the material’s surface (as by 
acid or laser beam). 
[0030] “NonWoven” means made of ?bers held together 
by interlocking or bonding (as by chemical or thermal 
means); not Woven, knitted, or felted. 
[0031] “Paper” means a felted or matted sheet of cellulose 
?bers formed on a ?ne-Wire screen from a dilute Water 

suspension, and bonded together as the Water is removed and 
the sheet is dried. 
[0032] “Peeling” means to pull a layer of material aWay 
from another layer, especially by breaking approximately 
one roW of bonds at a time. 

[0033] “Peel force” is the force required to separate by 
peeling tWo layers of pliable material that have been adhered 
together. The peel force measured is not merely an inherent 
property of the adhesive, but depends on many variables, 
such as the test method, temperature, peel rate, degree of 
contact, adhesive chemistry and thickness, aging, adhesive 
backing, and the substrate. Common peel tests include the 
T-peel test, the 1800 peel test, and the 900 peel test. 
[0034] “Polyethylene terephthalate” is a thermoplastic 
polyester resin made from ethylene glycol and terephthalic 
acid. Abbreviated PETG. 
[0035] “Resilience” is the capability of a strained body to 
recover its siZe and shape folloWing deformation. 
[0036] “Resilient” means characterized or marked by 
resilience; implies the ability to recover shape quickly When 
the deforming force or pressure is removed. 
[0037] “Shearing stress” is a stress in Which the material 
on one side of a surface pushes on the material on the other 
side of the surface With a force that is parallel to the surface. 
Also knoWn as shear stress; tangential stress. 
[0038] “Thermoplastic resin” is a material With a linear 
macromolecular structure that Will repeatedly soften When 
heated and harden When cooled; for example, styrene, 
acrylics, cellulosics, polyethylenes, vinyls, nylons, and ?uo 
rocarbons. 
[0039] Other Words and terms are de?ned as necessary in 
the detailed description that folloWs. 
[0040] External Nasal Dilator and Methods of Manufac 
ture 

[0041] External nasal dilators, Which generally are secured 
to the skin of the nose by an adhesive, lift the outer Wall 
tissues of the nostrils, thereby dilating the nasal passages. 
Such dilators reduce the resistance to air?oW during breath 
ing, especially inhalation. FIG. 1 shoWs an embodiment 10 
of the external nasal dilator (“dilator”) of the present inven 
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tion adhered to the nose 12 of the Wearer 14. The dilator 10 
de?nes grooves 18, the signi?cance of Which is explained 
later in this speci?cation. 
[0042] FIG. 2 is a top plan vieW of the embodiment 10 in 
its planar state, i.e., prior to application. The embodiment 10 
has a bridge region 24, Which is for engaging the bridge of 
the Wearer’s nose, and it 10 also has a ?rst nasal passage 
region 26 and a second nasal passage region 28. The ?rst 
nasal passage region 26 is for engaging the nasal tissue that 
comprises the outer Wall (not shoWn) of the ?rst nasal 
passage (not shoWn), and the second nasal passage region 28 
is for engaging the nasal tissue that comprises the outer Wall 
(not shoWn) of the second nasal passage (not shoWn). 
Additionally, the embodiment 10 has a ?rst end region 30 
and a second end region 32. 

[0043] FIG. 3 is an enlarged cross-sectional vieW of the 
embodiment 10 taken along lines 3-3 of FIG. 2. The embodi 
ment 10 has three (3) layers: a resilient sheet 40, an adhesive 
layer 44, and an adhesive-protecting sheet 48. The resilient 
sheet 40 has the grooves 18 introduced previously in FIG. 1, 
and is comprised of a resilient material, e.g., polyethylene 
terephthalate (“PET”), biaxially-oriented polyethylene 
terephthalate (“boPET”), polyethylene terephthalate glycol 
(“PETG”), high-density polyethylene (“HDPE”), and poly 
ester. Additionally, other thermoplastic materials (e.g., ther 
moplastic resins) having similar properties may be suitable 
for use as the resilient sheet 40. The adhesive layer 44 
generally comprises a hydrocolloid. Preferably, the adhesive 
layer 44 is pressure-sensitive (and/or heat-sensitive) and 
bio-compatible. Finally, the adhesive-protecting sheet 48 
removably covers the adhesive layer 44, protecting it 44 
until the embodiment 10 is applied to the Wearer’s nose. 
Generally, the adhesive-protecting sheet 48 is comprised of 
polypropylene, a similar thermoplastic resin, or a paper 
based material. Preferably, and as shoWn in FIG. 3, the 
adhesive-protecting sheet 48 is divided equally along the 
latitudinal axis of the embodiment 10 into a ?rst section 50 
and a second section 52, to facilitate its 48 removal imme 
diately prior to application. 
[0044] FIG. 4 is an exploded vieW of embodiment 10 in its 
planar state (i.e., prior to application) shoWing the resilient 
sheet 40, the adhesive layer 44, and the ?rst section 50 and 
second section 52 of the adhesive-protecting sheet 48. The 
adhesive layer 44 de?nes tWo major surfaces: a ?rst major 
surface 50 and a second major surface (not visible in FIG. 
4), Which is opposite thereto. Similarly, the resilient sheet 40 
de?nes tWo major surfaces, Which are referred to respec 
tively as the third major surface 54 and the fourth major 
surface (not visible in FIG. 4), Which is opposite thereto. 
Finally, the adhesive-protecting sheet 48 also de?nes tWo 
major surfaces, Which are referred to respectively as the ?fth 
major surface 58 and the sixth major surface (not visible in 
FIG. 4), Which is opposite thereto. In an embodiment such 
as embodiment 10, the maximum thickness of the resilient 
sheet 40 generally ranges from approximately ten (10) 
millimeters to approximately fourteen (14) millimeters. The 
depth of the grooves 18 in the resilient sheet 40 can range 
from approximately seven (7) millimeters to approximately 
eleven (11) millimeters, depending on the maximum thick 
ness of the resilient sheet 40. Generally, the minimum 
thickness of the resilient sheet 40, When measured from the 
base of a groove 18, ranges from approximately three (3) 
millimeters to approximately four (4) millimeters. 
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[0045] FIG. 5 is an enlarged cross-sectional vieW of 
embodiment 10 taken along lines 5-5 of FIG. 1. FIG. 5 
shows embodiment 10 following application to the nose 12. 
Additionally, FIG. 5 shoWs the ?rst nasal passage 60 and the 
second nasal passage 62, as Well as the outer Wall of the ?rst 
nasal passage 64 and the outer Wall of the second nasal 
passage 66. The resilient sheet 40 and the adhesive layer 44 
are shoWn also. Embodiment 10 is shoWn bent over the 
bridge of the nose and secured to the nose 12 by adhesion. 
More speci?cally, the resilient sheet 40 is adhered to the skin 
68 of the nose 12 by the adhesive layer 44. The resilient 
sheet 40 opposes the adhesive forces because that layer 40, 
due to its resilience, seeks to recover its original planar state 
folloWing the removal of the deforming force or pressure 
(e.g., bending force). Thus, the resilient sheet 40, in seeking 
to recover its original planar state (as represented by tangent 
line 69), exerts force via the adhesive layer 44 on the outer 
Walls 64, 66 of the nasal passages 60, 62, causing them to 
dilate. This force, Which is necessary to the functioning of 
the dilator, also doubles as a peel force. The peel force, 
Which is represented by solid arroWs 70 and dashed arroWs 
72, opposes the adhesive forces betWeen the resilient sheet 
40 and the adhesive layer 44 and betWeen the adhesive layer 
44 and the skin 68 of the nose 12. Accordingly, the peel force 
encourages the adhesive layer 44 to detach from the resilient 
sheet 40 and/or the skin 68. Such detachment, if extensive, 
can signi?cantly impair the functioning of a dilator. In 
embodiment 10, hoWever, the grooves 18 in the resilient 
sheet 40 (Which Were introduced previously) serve to reduce 
the magnitude of the peel forces in their proximity, Without 
signi?cantly compromising dilation. The grooves 18 there 
fore reduce the risk of detachment, promoting reliability of 
performance. Grooves such as those of embodiment 10 can 
be located in various regions of the resilient sheet 40 Where 
at least some of the force therein that doubles as a peel force 
is unnecessary to su?iciently dilate the nasal passages. 
Grooves, When located therein, can serve to reduce that 
force Without signi?cantly compromising dilation. In FIG. 5, 
the dashed arroWs 72 represent peel forces that Would have 
had a greater magnitude but for the presence of the grooves 
in their proximity. In turn, arroWs 70 represent peel forces 
that are not signi?cantly affected by the grooves 18. 

[0046] FIG. 6 is an enlarged cross-sectional vieW of 
embodiment 10 taken along lines 6-6 of FIG. 1. Although the 
perspective of FIG. 6 is identical to that shoWn in FIG. 5, 
FIG. 6 does not include the dashed arroWs 72, Which 
represent the peel forces having a reduced magnitude. (The 
dashed arroWs 72 have been omitted from FIG. 6 in the 
interest of clarity.) The reduction of some of the peel forces 
increases the signi?cance of other forces that are substan 
tially unaffected by the inclusion of the grooves 18, includ 
ing forces derived from shearing stress (hereinafter referred 
to as “shear forces”). In FIG. 6, the shear forces that are 
proximate to the grooves 18 are represented by arroWs 82. 
It is also Worth noting that FIG. 6 has not been included for 
accurately disclosing the shear forces that are present in the 
proximity of the grooves 18. Rather, the arroWs 82 have 
been included merely to assist in the understanding of the 
invention disclosed herein by those skilled in the art, Who 
Will recogniZe, for example, that shear forces may operate in 
either direction parallel to a surface. Although the shear 
forces have not been substantially reduced by the grooves 
18, the resilient material (e.g., PET, boPET, and PETG) and 
the adhesive substance (e.g., hydrocolloid) that respectively 
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comprise the resilient sheet 40 and the adhesive layer 44 of 
the dilator generally have greater tolerance for shear forces 
than for peel forces. 
[0047] FIG. 7 a top plan vieW of another embodiment 90 
of the present invention. FIG. 7 shoWs the embodiment 90 
in its planar state, i.e., prior to application. Similar to 
embodiment 10, embodiment 90 has a bridge region 24b, a 
?rst nasal passage region 26b, a second nasal passage region 
28b, a ?rst end region 30b, and a second end region 32b. 
Relative to the nasal passage regions of embodiment 10, the 
nasal passage regions of embodiment 90 have a signi?cantly 
shorter average Width, as determined by measuring along 
lines 92. The nasal passage regions of embodiment 90 have 
been “choked doWn” to reduce peel forces, including the 
peel forces that result from the bending of the resilient sheet 
40b over the bridge of the nose, at least some of Which 
originate from the bridge region 24b. Additionally, as shoWn 
in FIG. 7, the third major surface 54b of the resilient sheet 
40b de?nes a peripheral groove 96 for the purpose of 
reducing peel forces in its proximity. Finally, in some 
embodiments of the present invention, the surface areas of 
the ?rst end region 30b and second end region 32b may be 
increased to accommodate a greater area of adhesive layer 
(not shoWn) in those regions 30b, 32b. This can at least 
partially compensate for the decreased surface area of adhe 
sive layer in the nasal passage regions 26b, 28b, Which have 
been “choked doWn.” 

[0048] FIG. 8 is an enlarged cross-sectional vieW of 
embodiment 90 taken along lines 8-8 of FIG. 7. FIG. 8 
shoWs the resilient sheet 40b, the peripheral groove 96, the 
adhesive layer 44b, the adhesive-protecting sheet 48b, and 
the bridge region 24b. 
[0049] Still other embodiments of the present invention 
have grooves in the other major surface (“fourth major 
surface”) of the resilient sheet (i.e., the surface of the 
resilient sheet that is contacting the adhesive layer 44) either 
instead of, or in addition to, the grooves 18 on the third 
major surface 54 of the resilient sheet 40. Thus, the resilient 
sheet 40 can de?ne grooves on either or both major surfaces, 
although it is preferable to have grooves on just one major 
surface. The grooves, themselves, may be straight or curved 
(e.g., arcuate), and they may be continuous or discontinuous. 
Indeed, many groove con?gurations are possible that are 
consistent With the scope of the present invention. 
[0050] FIGS. 9A, 9B, and 9C each shoW a top plan vieW 
of a different embodiment of the present invention. The 
external nasal dilator of the present invention can assume a 
variety of shapes, three more of Which are illustrated in 
FIGS. 9A-9C, respectively. As in FIGS. 2 and 7, the resilient 
sheet 40 and any grooves de?ned on the ?rst surface 16 of 
the resilient sheet 40 are visible. FIG. 9A shoWs an embodi 
ment 100 of an external nasal dilator having rounded, ?ared 
ends. The resilient sheet 400 and the third surface 540 are 
depicted, as are the grooves 180 de?ned by the third surface 
540. FIG. 9B shoWs an embodiment 105 having an overall 
shape similar to that of a bone. Again, the resilient sheet 40d 
and the third surface 54d are depicted, as are the grooves 18d 
de?ned by the third surface 54d. Finally, FIG. 9C also shoWs 
an embodiment 110 having an overall shape similar to that 
of a bone. In this embodiment, hoWever, the bone shape has 
been “choked doWn” to reduce peeling forces. The arroWs 
112 identify the location of the “choke doWn.” Again, the 
resilient sheet 40e and the third surface 54e are depicted, as 
are the grooves 18e de?ned by the third surface 54e. 
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[0051] Still other embodiments of the present invention 
include an additional (fourth) layer, speci?cally, a sheet of 
an adhesive tape. FIG. 10 is an exploded vieW of one of these 
embodiments 120 in its planar state (i.e., prior to applica 
tion). As shoWn in FIG. 10, this embodiment 120 has four (4) 
layers: a sheet of adhesive tape 122; a resilient sheet 40]} an 
adhesive layer 44]} and an adhesive-protecting sheet 48]. 
The sheet of adhesive tape 122 is adhered to the resilient 
sheet 40],‘ Which in turn is adhered to the adhesive-protecting 
sheet 48f via the adhesive layer 44]. Generally, the sheet of 
adhesive tape 122 is a nonWoven tape and includes an 
acrylic adhesive. HoWever, the adhesive tape 122 can be 
Woven tape or a ?lm tape. In at least some of these 
embodiments, the sheet of adhesive tape 122 is less re?ec 
tive than the resilient sheet 40]. Thus, by covering the 
resilient sheet 40],‘ the sheet of adhesive tape 122 may reduce 
re?ections that cause glare, Which generally is uncomfort 
able for the Wearer. The three remaining layers (i.e., the 
resilient sheet 40]; the adhesive layer 44]} and the adhesive 
protecting sheet 48]) are similar, respectively, to the corre 
sponding layers of the embodiments 10, 90 described pre 
viously. In this embodiment 120, the sheet of adhesive tape 
122, the resilient sheet 40]; and the adhesive layer 44f are all 
at least essentially congruent, i.e., at least nearly identical in 
siZe and shape. Nevertheless, the adhesive-protecting sheet 
48f may have any shape and siZe, provided it 48f at least 
essentially covers the adhesive layer 44]; thereby protecting 
it 44f until the embodiment 120 is applied to the Wearer’s 
nose. It is also Worth noting that, as shoWn in these previous 
embodiments 10, 90, the resilient sheet 40f may de?ne 
grooves (not shoWn) for the purpose of reducing the mag 
nitude of the peel forces in their proximity. 
[0052] FIG. 11 is an exploded vieW of another embodi 
ment 150 having the fourth layer, i.e., the sheet of adhesive 
tape. In this embodiment 150, only the resilient sheet 40g 
and the adhesive layer 44g are essentially congruent, i.e., at 
least nearly identical in siZe and shape. The sheet of adhesive 
tape 122g has essentially the same shape, but it is larger than 
the resilient sheet 40g or the adhesive layer 44g. Accord 
ingly, as shoWn in FIG. 11, When the sheet of adhesive tape 
122g is superimposed on the resilient sheet 40g and the 
adhesive layer 44g, a border 152 is de?ned on the sheet of 
adhesive tape 122g. The border 152 is delimited by hidden 
line 154, Which corresponds to the perimeter 160 of the 
resilient sheet 40g and the perimeter 162 of the adhesive 
layer 44g, as indicated by phantom lines 172. Upon appli 
cation of embodiment 150 to the Wearer’s nose, the border 
152 of the sheet of adhesive tape 122g contacts the surface 
of the nose, as does the adhesive layer 44g. The adhesive 
layer 44g, Which usually comprises a hydrocolloid, does not 
instantaneously adhere to the Wearer’s nose. Body heat 
radiated by the Wearer assists in activating the adhesive layer 
44g, Which becomes fully effective shortly after application 
to the nose. HoWever, the border 152 of the sheet of adhesive 
tape 122g usually comprises an acrylic adhesive, Which 
causes the border 152 to adhere essentially instantaneously 
to the Wearer’s nose, securing the embodiment 150 in proper 
position at least until the adhesive layer 44g is fully acti 
vated. Thus, the border 152 operates as an “instant tack 
surface” 154. Finally, the adhesive-protecting sheet 48g may 
have any shape and siZe, provided it 48g at least essentially 
covers the adhesive layer 44g and the border 152, thereby 
protecting them until the embodiment 150 is applied to the 
Wearer’s nose. 
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[0053] FIG. 12 is an exploded vieW of another embodi 
ment 180 having the fourth layer, i.e., the sheet of an 
adhesive tape. This embodiment 180 is analogous in many 
respects to embodiment 150, Which is shoWn in FIG. 11 and 
described in the previous paragraph. In this embodiment 
180, the resilient sheet 40h and the adhesive layer 44h are 
congruent, and the resilient sheet 40h is superimposed on the 
adhesive layer 44h. The sheet of adhesive tape 122h is 
superimposed on the resilient sheet 40h, essentially covering 
it 40h. HoWever, the area of the sheet of adhesive tape 122h 
is greater than the area of the resilient sheet 40h (or the 
adhesive layer 44h), Which, in this embodiment, results in an 
“instant tack surface” 154h that is discontinuous and delim 
ited by dotted lines 184. Additionally, the sheet of adhesive 
tape 122h and the adhesive-protecting sheet 48h are con 
gruent. The latter 48h is divided equally along its latitudinal 
axis into a ?rst section 50h and a second section 52h, to 
facilitate its 48h removal immediately prior to application. 
[0054] FIG. 13 is an exploded vieW of still another 
embodiment 210 having an instant tack surface. This 
embodiment 210 is analogous in many respects to embodi 
ment 180, Which is shoWn in FIG. 12 and described in the 
previous paragraph. In this embodiment 210, the resilient 
sheet 401' and the adhesive layer 441' are not congruent, 
although the resilient sheet 401' is still superimposed on the 
adhesive layer 441'. The hallmark of this embodiment 210 is 
that the resilient sheet 401' is discontinuous. In some 
instances, this enables the peel forces to be managed more 
effectively, including instances in Which, for the purpose of 
reducing peel forces, it is imprudent or impractical (1) to 
reduce further the thickness of the resilient sheet or (2) to 
etch or impress more or deeper grooves in the resilient sheet. 
The “instant tack surface” 1541' de?ned by the sheet of 
adhesive tape 1221' is discontinuous and delimited by dotted 
lines 1841'. As in the previous embodiment 180, the sheet of 
adhesive tape 1221' and the adhesive-protecting sheet 481' are 
congruent. FIG. 14 is an exploded vieW of still another 
embodiment 240 having an “instant tack surface.” In this 
embodiment 240, the resilient sheet 40j and the adhesive 
layer 44j are congruent and both are discontinuous. The 
“instant tack surface” 154j is discontinuous and delimited by 
dotted lines 184j. As in the previous embodiment 210, the 
“instant tack surface” 154j de?ned by the sheet of adhesive 
tape 122j is discontinuous and delimited by dotted lines 
184j. Again, the sheet of adhesive tape 122j and the adhe 
sive-protecting sheet 48j are congruent. 
[0055] At least some of the embodiments of the nasal 
dilator disclosed herein are amenable to continuous and 
automated manufacture. In one embodiment of the method 
of making the present invention, a roll of a three-layered 
material is provided. The three layers of the three-layered 
material consist respectively of (1) a resilient sheet, (2) an 
adhesive-protecting sheet, and (3) an adhesive layer (hydro 
colloid in this instance) betWeen the resilient sheet and the 
adhesive-protecting material. The three-layered material is 
draWn into a ?rst set of rollers, one of Which is a die that 
impresses the ?rst surface of the resilient sheet (i.e., the 
surface opposite the adhesive layer) to form grooves in that 
?rst surface. (“Die” as used herein is intended to have a 
broad meaning that includes, but is not limited to, the 
folloWing: rotary die, laser die, ?atbed die, and stamping 
die.) The three-layered material, after exiting the ?rst set of 
rollers, is draWn into a second set of rollers, one of Which is 
a die that sections, from the three-layered material, pieces 
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having the perimeter (overall) shape of the dilator of the 
present invention, thereby essentially yielding the dilator of 
the present invention (e.g., embodiments 10 and 90). Simul 
taneously, the roller opposite the die “kiss cuts” the adhe 
sive-protecting sheet such that it is divided equally along its 
latitudinal axis to facilitate its removal immediately prior to 
application to the nose. Finally, any extraneous three-layered 
material is draWn into a third roller (“Waste” roller) to 
facilitate disposal. 
[0056] Another embodiment of the method of making the 
present invention (e.g., embodiments 10 and 90) also uses 
the roll of three-layered material described in the previous 
paragraph. In this embodiment, the three-layered material is 
draWn into the ?rst set of rollers, one of Which is a die 
impresses grooves into the second surface of the resilient 
sheet (i.e., the surface that is contacting the adhesive layer) 
by penetrating both the adhesive-protecting sheet and the 
adhesive layer. Thereafter, the three-layered material is 
draWn into a second set of rollers, Where the noW-perforated 
adhesive-protecting sheet is removed and stored on a roller 
for later disposal. Next, the remaining material, Which noW 
consists of tWo layers, is draWn into a third set of rollers, 
Where a neW adhesive-protecting sheet is added. This three 
layered material, after exiting the third set of rollers, is 
draWn into a fourth set of rollers, one of Which is a die that 
sections, from the three-layered material, pieces having the 
perimeter (overall) shape of the external nasal dilator, 
thereby essentially yielding the dilator of the present inven 
tion. Simultaneously, the roller opposite the die “kiss cuts” 
the adhesive-protecting sheet such that it is divided equally 
along its latitudinal axis to facilitate its removal immediately 
prior to application to the nose. Finally, any extraneous 
three-layered material is draWn into a third roller (“Waste” 
roller) to facilitate disposal. 
[0057] The third embodiment of the method of making the 
present invention uses a different starting material. The 
hallmark of this embodiment is that (l) a roll of resilient 
material (e.g., PETG) is provided in an unlaminated state, 
i.e., neither of its surfaces is coated With a substance (e.g., 
an adhesive) and (2) grooves are impressed (e.g., kiss-cut) 
upon the second surface of the resilient material prior to the 
application of an adhesive (e.g., hydrocolloid) to that second 
surface. The resilient material (or resilient sheet) is draWn 
into a ?rst set of rollers, one of Which is a die that impresses 
the second surface of the resilient sheet, yielding grooves in 
that second surface. Next, the resilient sheet is draWn into a 
second set of rollers, Where it is merged With a tWo-layered 
material consisting of an adhesive layer (hydrocolloid in this 
instance) and an adhesive-protecting sheet. Thereafter, this 
three-layered material is draWn into a third set of rollers, 
Where it is heated to encourage bonding betWeen the resil 
ient sheet and the adhesive layer. The three-layered material, 
after exiting the third set of rollers, is draWn into a fourth set 
of rollers, one of Which is a die that sections, from the 
three-layered material, pieces having the perimeter (overall) 
shape of the dilator of the present invention, thereby essen 
tially yielding the dilator of the present invention. Simulta 
neously, the roller opposite the die “kiss cuts” the adhesive 
protecting sheet such it is divided equally along its 
latitudinal axis to facilitate removal of the liner immediately 
prior to application of the dilator to the nose. Finally, any 
extraneous three-layered material is draWn onto a roller to 
facilitate disposal. 
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[0058] The methods of making disclosed herein pertain to 
nasal dilators having three layers (e.g., embodiments 10 and 
90). It Will noW be apparent to those skilled in that art that 
these methods can be modi?ed to produce a nasal dilator 
having four layers (e.g., embodiments 120, 150, and 180). 
More generally, it Will also be apparent to those skilled in the 
art that the grooves can be etched (instead of impressed) into 
the resilient sheet and that etching may be advantageous in 
some circumstances. 

[0059] While the present invention has been illustrated by 
description of several embodiments and While the illustra 
tive embodiments have been described in detail, it is not the 
intention of the applicant to restrict or in any Way limit the 
scope of the appended claims to such detail. Additional 
modi?cations Will readily appear to those skilled in the art. 
The invention in its broader aspects is therefore not limited 
to the speci?c details, representative apparatus and methods, 
and illustrative examples shoWn and described. Accordingly, 
departures may be made from such details Without departing 
from the spirit or scope of applicant’s general inventive 
concept. 

Having thus described the aforementioned invention, 
What is claimed is: 

1. An external nasal dilator comprising: 
an adhesive layer, said adhesive layer de?ning a ?rst 

major surface and a second major surface; 
a resilient sheet, said resilient sheet consisting substan 

tially of a resilient material, said resilient sheet de?ning 
a third major surface and a fourth major surface, said 
resilient sheet superposed on said adhesive layer such 
that said fourth major surface contacts said ?rst major 
surface; and 

an adhesive-protecting sheet, said adhesive-protecting 
sheet consisting substantially of a ?rst material suitable 
for protecting said adhesive layer and for being remov 
ably adhered to said adhesive layer, said adhesive 
protecting sheet de?ning a ?fth major surface and a 
sixth major surface, said adhesive-protecting sheet 
superposed on said adhesive layer such that said ?fth 
major surface contacts said second major surface. 

2. The external nasal dilator of claim 1 Wherein said third 
major surface de?nes at least one groove, said at least one 
groove for reducing a peel force exerted by said resilient 
sheet folloWing application of said external nasal dilator to 
a nose. 

3. The external nasal dilator of claim 1 Wherein said fourth 
major surface de?nes at least one groove, said at least one 
groove for reducing a peel force exerted by said resilient 
sheet folloWing application of said external nasal dilator to 
a nose. 

4. The external nasal dilator of claim 1 Wherein said 
adhesive layer consists substantially of a hydrocolloid. 

5. The external nasal dilator of claim 1 Wherein said 
resilient material is selected from the group consisting of 
PET, boPET, PETG, HDPE, and polyester. 

6. The external nasal dilator of claim 1 Wherein said ?rst 
material is selected from the group consisting of polypro 
pylene, a similar thermoplastic resin, and a paper-based 
material. 

7. An external nasal dilator comprising: 
a bridge region for primarily contacting a bridge of a nose; 
a ?rst nasal passage region adjacent to said bridge region, 

said ?rst nasal passage region for primarily contacting 
a ?rst side of the nose; 
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a second nasal passage region adjacent to said bridge 
region and distal to said ?rst nasal passage region, said 
second nasal passage region for primarily contacting a 
second side of the nose; 

a ?rst end region adjacent to said ?rst nasal passage region 
and distal to said bridge region; and 

a second end region adjacent to said second nasal passage 
region and distal to said bridge region. 

8. The external nasal dilator of claim 7 Wherein said ?rst 
nasal passage region has a relatively short average Width that 
is substantially less than the average Width of said bridge 
region, said relatively short average Width for reducing a 
peel force caused by application of said external nasal 
dilator to the nose. 

9. The external nasal dilator of claim 7 Wherein said 
second nasal passage region has a relatively short average 
Width that is substantially less than the average Width of said 
bridge region, said relatively short average Width for reduc 
ing a peel force caused by application of said external nasal 
dilator to the nose. 

10. The external nasal dilator of claim 7 Wherein said ?rst 
nasal passage region has a relatively short average Width that 
is substantially less than the average Width of said ?rst end 
region, said relatively short average Width for reducing a 
peel force caused by application of said external nasal 
dilator to the nose. 

11. The external nasal dilator of claim 7 Wherein said 
second nasal passage region has a relatively short average 
Width that is substantially less than the average Width of said 
second end region, said relatively short average Width for 
reducing a peel force caused by application of said external 
nasal dilator to the nose. 

12. An external nasal dilator comprising: 
an adhesive layer, said adhesive layer de?ning a ?rst 

major surface and a second major surface; 
a resilient sheet, said resilient sheet consisting substan 

tially of a resilient material, said resilient sheet de?ning 
a third major surface and a fourth major surface, said 
resilient sheet superposed on said adhesive layer such 
that said fourth major surface contacts said ?rst major 
surface; 

an adhesive-protecting sheet, said adhesive-protecting 
sheet consisting substantially of a ?rst material suitable 
for protecting said adhesive layer and for being remov 
ably adhered to said adhesive layer, said adhesive 
protecting sheet de?ning a ?fth major surface and a 
sixth major surface, said adhesive-protecting sheet 
superposed on said ?rst adhesive layer such that said 
?fth major surface contacts said second major surface; 
and 

a sheet of adhesive tape, said sheet of adhesive tape 
superposed on said resilient sheet such that said sheet 
of adhesive tape adheres to said third major surface. 

13. The external nasal dilator of claim 12 Wherein said 
third major surface de?nes at least one groove, said at least 
one groove for reducing a peel force exerted by said resilient 
sheet folloWing application of said external nasal dilator to 
a nose. 

14. The external nasal dilator of claim 12 Wherein said 
fourth major surface de?nes at least one groove, said at least 
one groove for reducing a peel force exerted by said resilient 
sheet folloWing application of said external nasal dilator to 
a nose. 
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15. The external nasal dilator of claim 12 Wherein said 
adhesive layer comprises a hydrocolloid. 

16. The external nasal dilator of claim 12 Wherein said 
resilient material is selected from the group consisting of 
PET, boPET, PETG, HDPE, and polyester. 

17. The external nasal dilator of claim 12 Wherein said 
?rst material is selected from the group consisting of 
polypropylene, a similar thermoplastic resin, or a paper 
based material. 

18. The external nasal dilator of claim 12 Wherein said 
sheet of adhesive tape comprises an acrylic adhesive. 

19. The external nasal dilator of claim 12 Wherein said 
sheet of adhesive tape has a greater area than said resilient 
sheet, and said sheet of adhesive tape has a greater area than 
said adhesive layer, thereby de?ning an instant tack surface 
on said sheet of adhesive tape, said instant tack surface for 
facilitating application of said external nasal dilator to a 
nose. 

20. The external nasal dilator of claim 12 Wherein said 
resilient sheet is discontinuous. 

21. The external nasal dilator of claim 12 Wherein said 
adhesive layer is discontinuous. 

22. A method of making an external nasal dilator, said 
method comprising the steps of: 

providing a roll of a three-layered material, said three 
layered material having a ?rst layer, a second layer, and 
a third layer, said ?rst layer consisting substantially of 
a resilient material, said second layer consisting sub 
stantially of an adhesive substance, and said third layer 
consisting substantially of an adhesive-protecting 
material; 

draWing said three-layered material into a ?rst set of 
rollers; 

impressing at least one groove into said ?rst layer, using 
said ?rst set of rollers, thereby yielding a grooved 
three-layered material; 

draWing said grooved three-layered material into a second 
set of rollers; and 

cutting said grooved three-layered material, using said 
second set of rollers, into pieces having the perimeter 
shape of said external nasal dilator. 

23. The method of claim 22 further including the step of 
kiss-cutting said third layer of said grooved three-layered 
material, using said second set of rollers. 

24. A method of making an external nasal dilator, said 
method comprising the steps of: 

providing a roll of a three-layered material, said three 
layered material having a ?rst layer, a second layer, and 
a third layer, said ?rst layer consisting substantially of 
a resilient material, said second layer consisting sub 
stantially of an adhesive substance, and said third layer 
consisting substantially of an adhesive-protecting 
material; 

draWing said three-layered material into a ?rst set of 
rollers; 

impressing at least one groove into said ?rst layer, using 
said ?rst set of rollers, by Way of penetration through 
said second layer and said third layer, thereby yielding 
a ?rst grooved three-layered material, said ?rst grooved 
three-layered material comprising a perforated third 
layer; 

draWing said ?rst grooved three-layered material into a 
second set of rollers; 
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removing said perforated third layer using said second set 
of rollers, thereby yielding a grooved tWo-layered 
material; 

draWing said grooved tWo-layered material into a third set 
of rollers; 

adding an unperforated layer of an adhesive-protecting 
material to said grooved tWo-layered material using 
said third set of rollers, thereby yielding a second 
grooved three-layered material; 

draWing said second grooved three-layered material into 
a fourth set of rollers; and 

cutting said second grooved three-layered material, using 
said fourth set of rollers, into pieces having the perim 
eter shape of said external nasal dilator. 

25. The method of claim 24 further including the step of 
kiss-cutting said unperforated layer of said second grooved 
three-layered material, using said fourth set of rollers. 

26. A method of making an external nasal dilator, said 
method comprising the steps of: 

providing a roll of a resilient material, said resilient 
material de?ning a ?rst surface and a second surface; 

draWing said resilient material into a ?rst set of rollers; 
impressing at least one groove into said second surface 

using said ?rst set of rollers, yielding a grooved resil 
ient material; 

draWing said grooved resilient material into a second set 
of rollers; 

providing a roll of a tWo-layered material, said tWo 
layered material having a ?rst layer and a second layer, 
said ?rst layer consisting substantially of an adhesive 
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substance, and said second layer consisting substan 
tially of an adhesive-protecting material; 

draWing said tWo-layered material into said second set of 
rollers; 

merging said grooved resilient material and said tWo 
layered material using said second set of rollers, 
thereby yielding a three-layered material Wherein said 
adhesive substance is adhered to said grooved resilient 
material and to said adhesive-protecting material and 
Wherein said second surface of said grooved resilient 
material is contacting said adhesive substance; 

draWing said three-layered material into a third set of 
rollers; 

heating said three-layered material using said third set of 
rollers to encourage bonding betWeen said adhesive 
substance and said second surface of said grooved 
resilient material, thereby yielding a bonded three 
layered material; 

draWing said bonded three-layered material into a fourth 
set of rollers; and 

cutting said bonded three-layered material, using said 
fourth set of rollers, into pieces having the perimeter 
shape of said external nasal dilator. 

27. The method of claim 26 further including the step of 
kiss-cutting said adhesive-protecting material of said 
bonded three-layered material, using said fourth set of 
rollers. 


