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BARNDAGE COMPOSITION DISPENSER

Technical Field
{8603} The present disclosure generally relates to a dispenser and/or applicator. In some embodiments,
the dispenser and/or applicator includes a nozzle and a cap. In some embodiments, the dispenser and/or
apphicator is used to dispense a bandage or dressing composition that forms a durable film bandage or
skin proteciant,

Background

j0002] 3M Company invented easy-to-apply bandage or dressing compositions that dry to form durable
filra bandages and other tissues protectants such as those descnbed in, for example, PCT Publication
Nos. WO 2016/164315 and WO 2016/164316, both of which are incorporated herein in their entirety.
These filox forming, bandage or dressiog compeositions caa be flexible, breathable, waterproof, noo-
stinging, gentle to skin, and/or casy to remove by peeling or other wearer generated force. The bandage
or dressing corapositions, when dried, possess enbanced cohesion and Untegrity. Accordingly, the film
forming compositions are particularly well suited foruse as a liquid bandage or skin protectant. The
compositions can form a highly conformable bandage. Surprisingly, the bandage or dressing
compositions exhibit enhanced water vapor transmission rates (WVTRs) even when applied at a higher
coating weight with higher percent solids (and having resuliant greater film thickuess) than cormmon
liquid bandages. Thanks in part to this breathability, the dried films of bandage or dressing composition
can enhance skin or wonad healing by increasing the rate of woond reepithelization.

{8603} In certain advantageous implementations, neither the bandage or dressing composition nor the
subsequently-formed films irritate the skin and other tissue during application, drving, or during use after
drving. The bandages created are sobstantially painless while worn and/or can be easily removed by
peeling, if desired, substantially without pain or distwbance of the wound or skin site. The bandage or
dressing composition, when apphicd over surfaces moist with blood or body fluids, can form a tough,
{ightly adherent film that can, in certain circumstances, absorb and retain volumes of exudate. The
bandage or dressing composition can also be used with and assist in healing skin conditions such as, for
example, eczema, psoriasis, rashes, and burps.

{3004} The bandage or dressing compositions can dry to a relatively thick, flexible film with wound
healing propertics {e.g., breathable, flexible, non-stinging) in a single application. In particular, it is
possible that a bandage or drossing composition applied at a 25 -120 nul coating thickness to skin at
rooTa temperature can form an adherent filim having a thickness of at least 2 mils. Once dried on skin,
the bandage or dressing compositions can exhibif a 180 degree peel adhesion from human skin of no
greater than 900 grams per square ioch according to a Skin Adhesion Test and/or a keratia removal level
of no greater than 40% according to a Skin Removal Test. Accordingly, the dried filis can be removed

by apphication of force without substastial damage to the undetlving skin or wound site.



WO 2018/150307 PCT/IB2018/050815

Summary

{8603} The viscosity of the bandage or dressing compositions described above depends, in part, on the
intended application. For example, where application is to be made to a specific position on the skin
{e.g., clbow surfaces, knce surfaces and the like), higher viscosity compositions are preferred to prevent
"running” of the compositions to unintended locations. Preferred compositions also possess viscosities
that ensure the applied bandage or dressing easily conforms o tissues while drving, does not run, and/or
forras a relatively thick film. For some conformable filins, the viscosity of the bandage or dressing
composition is at least 20.000 Centipoise (cps), at least 50,000 cps, at least 60,000 cps and 1 yet other
embodiments at least 70,000 cps when measured at 23°C using a Brookficld LVT viscometer and the
procedure described in PCT Publication Nos. WO 2016/164315 or WO 2016/164316. Insome
embodiments. the viscosity is between 100,000 cps and about 800,000 cps when measured at 23°C usiog
a Brookfield LVT viscometer and the procedure described in PCT Publication Nos. WO 2016/164315 or
WO 2016/164316. The inventors of the present disclosure recognized that this is a relatively high
viscosity bandage or dressing,

{8006} The inventors of the present disclosure also recognized that the bandage or dressing composition
is relatively clastomeric and/or sticky. To successfully apply the bandage or dressing composition, the
user must “break off” the bandage or dressing from the tip of the dispenser or it will stretch in a long
sticky strand or string between the end of the dispenser and the user’s skin

{0007} The inventors of the present disclosure also recognized that existing dispensers would not
adequately dispensc bandage or dressing compositions of a type generally described above. So, the
inventors of the present disclosure sought to create a dispenser system and/or applicator that would
provide at least some of the following benefits: (1) smooth application of the bandage or dressing
composition; (2) consistent application of the bandage or dressing composition; (3} a clean break of the
bandage or dressing composition from the dispenser to the vser’s skin (f.e., 0o or minimal long sticky
strands or strings extending from the dispenser after application); (4) intuitive use by a variety of age and
skeill level users; (5) cost-effective manufacturing, (6) the required pressure apphied to the dispenser to
cause i to dispense the bandage or dressing composition is not excessive; {7) the dispenser perrmits
application at a variety of angles; (8) the dispenser can be used in multiple dispenser orientations vis-a~
vis the skin to which the bandage or dressing is applied; (9) the dispenser will not harm the area of mjury
to which it is applving the bandage or dressing composition; (10) the dispenser does not introduce
bacteria or gorms into the bandage or dressing composition; (11 the dispenser maintains stenlity of the
bandage or dressing composition; (12) the dispenser can be used well by a left or night handed user; (13)
the dispenser can be used well with either a dominant or non-dominant hand of the vser; (14) the bandage

or dressing will not clog in the dispenser between uses; (15) the dispenser can be used multiple times;
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(16) the dispenser will seal out air when the dispenser is not in use; (17) the dispenser will keep the
bandage or dressing composition in the dispenser when not inuse {i.e., there is no or minimal leakage of
the bandage or dressing composition from the dispenser when not in use); (18) the dispenser is self-
supporting and/or capable of standing on one end, for example, with the tip or dispensing nozzlc mn a
downward position; (19) a uscr is capable of applying onc or more layers that result in a gel bandage that
is peelable in its dried state; and/or (20) the dispenser can provide the user with visual and/or tactile
feedback as to when the cap is properdy positioned on the dispensing nozzle and/or container. The
inventors of the present disclosure created novel dispensers that meet at least some of these goals.

{8008} Some embodiments of the present disclosurc relate to a dispenser according (o any of claimg §-
37.

{0609} The above summary of the present disclosure is not intended to describe each disclosed
embodiment or every implementation of the present disclosure. The descaption that follows more
particularly exemplifics illustrative embodiments that can be used in any desired combination whether or

not specifically described or shown herein.

Brief Description of Drawings

{0010} The disclosure may be more completely understood tn consideration of the following detailed
description of various embodiments of the disclosure in connection with the accompanying drawings, i
which:

{8011} Figs. 1A and IB are schematic drawings of an exemplary dispenser of a type generally described
in the present disclosure.

{8012} Figs. 2A and 2B are schematic drawings of the exemplary dispenser of Fig. 1 with the cap
removed.

{B013] Figs. 3A and 3B arc schematic drawings of a user applying a bandage or dressing composition o
his/ber skin using the dispenser of Figs. | and 2.

{8014} Fig 4 is a perspective view of an excraplary dispenser nozzle of a type generally described
herein.

{8015} Fig. 5 is a perspective, bottom view of the exemplary dispenser nozzle of Fig. 4.

{0016} Fig 6 is a side view of the exemplary dispenser nozzle of Fig. 4.

{8017} Fig. 7 is another side view of the exemplary dispenser nozzle of Fig. 4.

{0018} Fig. 8 is bottom view of the exemplary dispenser nozzle of Fig. 4.

{8019} Figs. 9A and 9B arc side views of an alternative exemplary dispenser nozzle.

{8028} Fig. 1015 a perspective view of an excraplary dispenser cap of a type generally descubed hercin,
{8021} Fig 11 is a perspective, bottom view of the exemplary dispenser cap of Fig. 10,

{8022} Fig. 12 is a side view of the exemplary dispenser cap of Fig. 10
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{8023} Fig. 13 1s another side view of the exemplary dispenser cap of Fig. 10

j0024] Fig. 14 1s side view along section A-A of the exemplary dispenser nozzle of Fig. 10-13.

{B02S8] Fig. 15 is side view along section B-B of the exemplary dispenser nozzie of Figs. 16-14 on the
exemplary dispenser cap of Fig. 4.

{8026} Figs. 16A and 16B are respective top and bottom views of the exemplary dispenser cap of Figs.
10- 13,

{8027} Figs. 17 and 18 are cross-sectional side views of the dispenser nozzie and cap combination of
Figs. 4-168 mated, attached, or adjacent to one another.

{8028} Figs. 19-21 are respective perspective and side views of an alternative exeraplary dispenser
nozzle of a type generally described herein.

{8029] Figs. 22 and 23 are respective perspective and side viows of an alternative exemplary dispenser
nozzle of a type generally described hercin.

18038} Fig. 24 15 a side view of an alternative exeraplary dispenser nozzle of a type geverally described
herein,

{8633} Fig 23 is a perspective view of an alternative exemplary dispenser nozzle of a type generally
described herein.

{8032} Fig. 20A is a schematic of the dispenser nozzie of Fig. 25 in use.

{8633} Fig 26B is an exploded view of a portion of the dispenser nozzle of Fig. 26A inuse.

{6034} In the following detailed descripuion, reference may be made to the accompanying set of
drawings that form a part hereof and in which are shown by way of illustration several specific
embodiments and/or implementations. 11 is to be understood that other embodiments or embodiments
consisting of combinations of clements descrbed herein are contemplated and may be made without
departing from the scope or spirit of the present disclosure. It should be understood that numerous
modifications, combinations, and embodiments can be devised by those skilled in the art, which fall

within the scope and spirit of the principles of the present disclosure.

Detailed Description

{8633} Various embodiments and implermentations will be described in detail. These embodiments
should not be construed as Hmiting the scope of the present application in any maoner, and changes and
modifications may be made without departing from the spirit and scope of the present disclosure. For
gxample, many of the embodiments, implementations, and cxamples are discussed with specific reference
10 bandage or dressing bandage dispensers, but these should not be construed to lmt the application
scope to this one excrmplary implementation. Further, only some end uses have been discussed herein,
but end uses not specifically described herein are included within the scope of the present application.

As soch, the scope of the present application should be determined by the claims.
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{0036} Dispensers of a type generally described herein include a container that holds the bandage or
dressing composition, a nozzle from which the bandage or dressing composition is dispensed, and a cap
capable of fitting onto the nozzle when the dispenser is not in vse. Various implementations and/or

embodiments of such a dispenser is possible within the scope of the present disclosure.

{0037} One excrplary dispenser 100 is shown schematically in Figs. 1A and 1B. Dispenser 100
includes a container 120 that bolds the bandage or dressing composition; a dispensing nozzle (40 that s a
part of container 120 or connected to container 120 and from which the bandage composition can be
dispensed; and a cap 170 that is connected to container 120 or nozzle 140 when the dispenser is not in
use. Figs. 2A and 2B schematically shows dispenser 100 without cap 170 in place. Figs. ZAand B
shows that nozzie 140 includes a slot 142 through which the bandage or dressing compaosifion is
dispensed. Detailed information about cach of these clements is below. It will be appreciated that the
specific implementations of these elements in Figs. 1A through 2B are mercly exemplary and can be

moedified frore what 1s specifically shown while still falling witlin the scope of the present disclosure.

{6038] Figs, 34 and 3B schematically show two exemplary use procedures for the dispenser 100 of
Figs. 1 and 2. Inboth Figs. 3A and 3B, the user 1s holding container 100 between their thumb and
forefinger and squeezing container 100 to cause the bandage composition 398 1o be dispensed through
slot 142 of nozzle 140 and into the affected area (e.g., wound or skin} 399 of the user. In Fig. 3A,
dispenser 100 is held at a roughly 75 — 90 degree angle relative to the user’s affected arca. In Fig. 3B,
dispenser 100 is held at a roughly 15-40 degree angle relative to the user’s affected area. Some
embodiments of the present disclosure arc capable of being used at all angles between 0 and 180 degrees
relative to the user’s affected area. Some embodiments are capable of being used at angles between 0
and 90 degrees relative to the user’s affected area. Sonxe embodiments are capable of being used at
angles between 0 and 40 degrees relative to the user’s affected area. Some embodiments are capable of
being used at angles between 90 and 180 degrees relative to the user’s affected arca. Some embodiments

are capable of being used at angles between 140 and 180 degrees relative to the user’s affected area.

{00391 Figs. 4-9B show various views of an exemplary dispensing nozzle 440 of a type generally
described herein. Dispensing nozzle 440 inchudes, al one terminal end, a slot 442 through which the
bandage or dressing composition may be dispensed and, at the opposiic terminal end, a nozzic head 444
capable of attachment to a container. Each of an outer nozzle cavity 446 and an inner nozzle cavity 447
extends between slot 442 and pozzle bead 444, In altemative embodiments, only a single nozzle cavity is
present.

{3040} Nozzle head 444 is the portion of dispensing nozzle 440 that connects {6 or mates with the

container. In some cmwbodiments, a lower surface or tegion 441 of nozzle head 444 may connect or mate
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with the container. Nozzle head 444 also may also mate or connect with at least a portion of the cap. In
some embodiments, an apper surface or region 443 of nozzle head 444 may connect to or mate with a
cap.

{8043} Upper surface 443 of nozzle head 444 can have any desired acsthetic or decorative shape,
dirsension, or patiern. For example, the exemplary embodiment show in Figs. 4-9B has a concave curve
449 on the upper surface 443 of nozzle head 444,  In some embodiments, the chosen shape, dimension,
or pattem of the upper surface 443 of nozzle head 444 assists 1p mating dispensing nozzle 440 with a cap.
For example, in the excmplary embodiment shown in Figs. 4-9B, concave curve 449 is capable of mating
with the convex curve of cap 1070 of Figs. 10-15.

{8042} Lower surface or region 441 of nozzlke head 444 can have any desired shape, size, or dimension
and can have any desired aesthetic or decorative shape, dimension, or pattern. For example, the
dispensing nozzle can be permanently integrated into the container. This can be accomplished by, for
example, ultrasonic welding, gluing or compressing molding. Alternatively, in some embodiments, the
nozzle can also be attached to the container through the use of a mechanical or chemical attachroent
system. One exemplary mechanical attachment system involves a threaded container head that mates
with or matches corresponding threads threads on a portion of the dispensing nozzle. These parts can be,
for example, molded. Altematively or additionally, the dispensing nozzle can be snapped unto place, in
which cas¢ the container head would have a permanent snap feature which mates with a portion of the
dispensing nozzie for a secure joining.

j0043] Dispensing nozzle 444 also includes outer and inner nozzle cavitics 446 and 447, cach of which
can have any desired shape, siz, or dimension. Culer nozzle cavity 446 1s gencrally decorative and docs
not convey, hold, or dispense bandage or dressing composition. Outer nozzle cavity 447 of Figs. 4-9B
has two straight sides 452 and 454 and two curvilinear sides 456 and 438, Curvilincar sides 456 and 458
are slightly concave, but they may be convex in alterpative embodiments.

{8044} Inner nozzle cavity 447 is capable of being positioned adiacent to the head of the container such
that the bandage composition flows from the container directly into inner nozzle cavity 447 and up to slot
442 through which the bandage or dressing composition is dispensed onto a user’s wound or skin. The
bandage composition entry opening 448 is the apertore or orifice through which bandage or dressing
comaposition from the container enters into inner nozzle cavity 447. Bandage or dressing composition
entry opening 448 can be any desired size and shape. In some embodiments, inner nozzle cavity 447 is
flush with the head of the container such that little to none of the composition feaks from the intersection
of ner nozzle cavity 447 and the container. Inner nozzle cavity 447 of Figs. 4-9B is cylindrical and has
a constant cross-section along its entire length (as shown in, for example, Fig. 6), but any desired shape
ot cross-section can be used. For example, inner nozzle cavity 447 could have a variable cross-section
that more closely follows or minyics the varying cross-section of outer nozzle cavity 446 (see, for

example, Fig. 0).
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{8045} In the specific embodiment of Figs. 4-98, the cuter surface of inner nozzie cavity 447 includes a
screw thread 498 (best shown in Figs. 5-7) that assists in firmly holding nozzle head 444 onto the
container. Other attachment mechanisms can be used, such as, for example, screw-fit fogether, snapped
fogether, press-fit together, and other similar attachment or connection methods. In some embodiments,
the attachment between the nozzle head and the container is air-tight, leakproof, and/or hermetically
sealed. In some embodiments, the formation of an air tight seal is quite important because it prevents
solvent evaporation from the bandage or dressing composition. If the solvent of the bandage or dressing
composition evaporates when the dispenser is not in active use, the number of uses of the container will
be limited because the gel composition will no fonger have the viscosity necded for application to the
user’s skin.

{8046} Slot 442 can have any desired shape, size, or dimensions, as is described in greater detail below.
Slot 442 of Figs. 4-9B has a length of between about 0.2 inches and about 0.4 inches and a width of
between about 0.018 inches and about 0.025 inches. Slot forms the tip of dispensing nozzle 440.

{36471 Many changes may be made {o specific dispensing nozzle 440 shown in Figs. 4-9B while sull
falling within the scope of the present disclosure.

[6048] Figs, 94 and 9B are, respectively, schematic side views of dispensing nozzle 440 of Figs. 6 and
{0049] Figs, 10-16B show various views of an exemplary cap 1070 of a type generally described herein.
Cap 1070 1s capable of being placed on, attached to, and/or mated with dispensing nozzle 440 of Figs. 4-
9B. Cap 1070 is removable or can be removed from dispensing nozzle 440 of Figs, 4-98B. Cap 1070 is
configured to connect with either or both of the container and/or the dispensing nozzle of the dispenser of
which cap 1070 is a part. Cap 1070 includes an interior region 1080 and an outer surface or region 1090,
{0050} Outer surface or region 1090 of cap 1070 can match, approximate, and/or mimic the shape of the
dispensing nozzle on which the cap is placed or can be different. Cap 1070 of Figs. 10-16B has
curvilinear side walls or surface(s) 1022 that include concave surfaces. Cap 1070 of Figs. 10-16B
inciudes a curvilinear top or upper sudface or region 1032 that iaclades a concave surface that resembles
adivot. Cap 1070 of Figs. 10-16B includes a curvilinear bottom surface 1030 that includes a concave
curve along cross-section B-B as shown in Fig. 13, However, the specific cap design shown in Figs. 10-
168 is merely exemplary and many changes may be made to it while stifl falling with the scope of the
present disclospre.

{0051} Cap 1070 includes a less or nonconformable portion or region 1020 incloding or made of a Jess
or nonconformable material and a conformable portion or region 1030 made of a more or conformable
material. In somme erobodiments, nonconformable pottion or region 1020 includes the side walls or
surface(s) 1022 of cap 1070, In some embodiments, conformable portion 1030 includes the top surface

ot region 1032 of cap 1070, Unlike existing caps, the top surface or region 1032 includes only or solely
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the conformable material. To be clear, cap 1070 of Figs. 10-16B is not made of a less or nonconformable
material that is subsequently at least partially filled with a softer material. Instead, a portion (e.g., the top
surface or region 1032) of cap 1070 is made solely of the conformable material,

{8052} In some embodiments, the side walls or surface(sy 1022 of cap 1070 include a nonconformable
material {¢.g., a harder, less resilient material) while the top or vpper surface or region 1032 of cap 1070
does not include the nonconformable material. In some embodiments, including the embodiment shown
in Figs. 10-16B, the side walls 1oclude both the conformable material and the less or nonconformable
material. Specifically, in the cap of Figs. 10-16B, the side walls or surface 1022 include a region of
nonconformable material 1020 directly adjacent to interior region 1080 of cap 1870 and a region of
conformable material 1030 directly adjacent or on top of nonconformable material 1020,

{00653} In some embodiments, the conformable portion or region 1030 has a Shore A hardness of
between about 20 and about 7¢ as measured by ASTM D2240-15 Standard Test Method for Rubber
Property—Durometer Hardness. In some embodiments, the conformable portion or region 1030 has a
hacdness of between about 25 and about 35 A as mecasared by ASTM D2240-15 Standard Test Method
for Rubber Property—Durometer Hardness. In some embodiments, conformable portion or region 1030
inclndes at least one of thermoplastic polymer, a silicone, a thermoset elastomer, subber, thermoplastic
urcthane, and similar materials. In some embodiments, the less or nonconformable portion or region
1020 has a shore A hardness of at least 1.2 times or 1.5 times or 1.7 imes or 2.0 times, or 2.3 tmes, or
2.5 times, or 3 times the shore A hardness of the conformable portion as measured by ASTM D2240-15
Standard Test Method for Rubber Property—Durometer Hardness. In some embodiments, the Iess or
ngonconformable portion or region 1020 has a bardoess of at least about 24, or at least 28, or at least 30,
or at least 35, or at least 40, or at least 45, or at least 50 shore A as measared by ASTM D2240-15
Standard Test Method for Rubber Property—Durometer Hardness. In some embodiments, less or
nonconformable portion of region 1020 includes at least one of thermoplastic (e.g., polypropvlenc), a
resin, a thermoset plastic, urethane, acrylonttrile butadiene styrene, polyvtetrafhuorethylene, and/or a
metal.

{60341 Cap 1070 also includes an tnner or interior region 1080 having a size and shape that makes it
amenable to being placed over a corresponding dispensing nozzle. More specifically, cap 1070 is shaped
and sized to fit over dispensing nozzle 440, so interior region 1080 of cap 1070 is sized slightly larger
than the outer dimensions of dispensing nozzle 440. Inoer region 1080 1nckudes a preformed recess 1084,
The preformed recess is made of a conformable material that forms an abutment surface 1086 that
sealingly engages the preformed slot when the cap (s attached to, mated with, or placed adjacent o the
dispensing nozzle. The conformability of the conformable material assists in creating a scal between
abutmeat surface 1086 and the slot of the dispensing nozzle. Fig. 15 shows a cross-sectional view of
dispensing nozzle 440 mated with cap 1070 such that slot 442 sealingly engages with abutment surface

10806 of recess 1084 of interior region 1080 of cap 1070, This scaled engagement forms a tight seal.
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[0035] In some embodiments, inoer region 1080 1s configured to generally match, approximate, mate
with, engage with, correspond with, and/or mimic, the corresponding size and shape of dispensing nozzle
440. In some crabodiments, the nozzle and the recess have matching, mating, engaging, complementary,
and/or corresponding abutment surfaces. In some embodiments, the abutment surfaces of the recess and
the nozzle sealingly engage. Ta some embodiments, the cap bas a closure surface region adjacent to the
slot portion of the dispenser, thereby preventing flow of bandage material from the slot. In some
embediments, the recess is a negative impriot or impression of the nozzle. In some crobodioents, the
dispensing nozzie include a pair of opposed angled surfaces and the recess inchides a complementary
opposed angled surfaces. In some embodiments, the cap is so dimensioned o it over the dispensing
nozzle. In some embodiments, the dispensing nozzle is so dimensioned to fit within the cap. Tn some
embodiments, the slot and recess are so dimensioned o provide a seal that prevents or mininizes the
material in the container from leaking from the slot when the cap and dispensing nozzle are paired or
mated.

{8056} Figs. 17 and 18 arc cross-sectional side views of dispensing nozzie 440 and cap 1070 of Figs. 4-

16B mated, attached, or adjacent to one another.

{8057} Figs. 19-21 show an alicrnative embodiment of an exemplary dispeunsing nozzle of a type
generally described herein. Dispensing nozzle 1900 includes, at one terminal end, a slot 1942 through
which the bandage or dressing composition may be dispensed and, at the opposite terminal end, a nozzle
head 1944 capable of attachment to a container. Each of an outer nozzle cavity 1946 and an inner nozzle
cavity 1947 extends between slot 1942 and nozzle head 1944,

{0038] Nozzle head 1944 is the portion of dispensing nozzle 1940 that connects to or mates with the
container. Nozzle head 1944 also may also mate or connect with at least a portion of the cap. In some
embodiments, a lower surface or region 1941 of nozzle head 1944 mav connect or mate with the
container. Lower surface or region 1941 of nozzic head 1944 can have any desired shape, size, or
dirnension and can have anv desired aesthetic or decorative shape, dimension, or pattern. For example,
the exemplary embodiment show in Figs. 19-21 has a threaded tube head on the container that mates with
threads on the dispensing nozzie. However, other attachment mechanisms can be used to connect the
condainer and dispensing nozzle.

{6039} Incer nozzle cavity 1947 is capable of being positioned adjacent to the head of the container such
that the basdage composition flows from the container dicectly mto inner nozzle cavity 1947 and up fo
slot 1942 through which the bandage or dressing composition is dispensed onto a user’s wound or skin.
In some emboduneats, 1nner aozzle cavity 1947 is flush with the head of the container such that little to
none of the bandage or dressing composition leaks from the intersection of inner nozzle cavity 1947 and
the container. Toner nozzle cavity 1947 of Figs. 19-21 is cylindncal and has a constant cross-section

along its entire length (as shown in, for example, Fig. 20), but any desired shape or cross-section can be
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used. For example, inner nozzle cavity 1947 could have a variable cross-section that more closely
follows or mimics the varying cross-section of outer nozzle cavity 1946 (see, for example, Fig. 20).
{8068} In the specific cmbodiment of Figs. 19-21, the outer surface of inner nozzle cavity 1947 inchudes
a screw thread 1949 (best shown in Figs. 20 and 21) that assists in firmly holding dispensing nozzle 1900
onto the container. Other attachmeent mechanisms can be used, such as, for example, screw-fit together,
snapped together, press-fit together, and other similar attachment or connection methods. The various
embodiments of attachment of the dispensing nozzle to the container described above and herein can also
be used with this embodiment or implementation. In some embodiments, the seal or attachment between
the dispensing nozzle 1900 and the container is air-tight, leakproof, and/or hermetically sealed.

{8061} Slot 1942 can have any desired shape, size, or dimensions, as is described in greater detail herein,
Slot 1942 forms the tip of dispensing nozzle 1900.

{08621 Dispensing nozzle 1900 of Figs. 19-21 also inclades a tapping sprface 1980 (shown in Fig. 19).
Tapping surface 1980 is an arca or region of dispensing nozzle 1900 that can be used by the user to tap
down or smooth the bandage or dressing composition after application on the user’s skin or wound. The
specific tapping surface implementation shown in Fig. 19 is on the outer surface of outer nozzle cavity
1946. It can be on one or more sides or surfaces of the outer surface of outer nozzle cavity 1946, It can
occupy any desired amount of surface arca of the outer surface of outer nozzle cavity 1946, Hcanbe
made of the same material as the outer surface nozzle cavity {e.g., a conformable materialj or can be
made of a different material. Some exemplary different matenals include materials with a surface energy
lower than 35 dynes/cm”. Some exeniplary materials include, for example, polypropylene, acrylonitrile
butadicne styrene, polytetrafluorethyiene, and other similar materials.

{8063] Many changes may be madc to specific dispensing nozzle 1900 shown in Figs. 19-21 while still

falling within the scope of the present disclosure.

{8064} Figs. 22 and 23 show various views of an alternative embodiment of an exemplarvy dispensing
nozzle 2200 and cap 2270 combination. Dispensing nozzle 2200 includes, at one terminal end, a slot
2242 through which the bandage or dressing composition may be dispensed and, at the opposiic terminal
end, a nozzle head 2244 capable of attachment to a container. Fach of an outer nozzle cavity 2246 and
an inner pozzle cavity 2247 extends between slot 2242 and nozzle head 2244, Nozzle head 2244 1s the
portion of dispensing nozzle 2200 that connects to or mates with the conptainer.

{3665} The dispensing nozzle 2200 and cap 2270 combination of Figs. 22 and 23 is, in many ways,
similar to other dispensing nozzle/cap combinations shown and/or described hercin. Some differences of
are as follows. Cap 2270 covers a smaller or lower total surface area of dispensing nozzle 2200 than
other caps shown or described herein, Cap 2270 rests on or 1s adjacent to sides 2256, 2258 of outer

nozzle cavity 2246 instead on nozzle head 2244, The shape of cap 2270 differs from those shown in
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other figures herein. Cap 2270 includes one or more tethers 2210 extending from the lower portion of
cap 2270 to a portion of nozzle head 2244,

{80667 Tethers 2210 and cap 2270 can be made in a single operation or 1o nmitiple operations. In some
embodiments, the tethers are made of or include a stretchy, conformable material such as those listed
above. Exemplary manufacturing processes inclode injection nwlding, compression molding, and/or
casting. In some embodiments, the recess is preformed. In some embodiments, the cap is or can be
removed by stretching the tethers until the cap is clear of the nozzle and can be shid off to the side of the
nozzle. To reapply the cap, one would stretch the tether until the cap was over the nozzle, and then the
slot of the dispensing nozzle was able to shide indo the recess.

{0067} Many changes may be made to specific dispensing nozzle 2200 and cap 2270 combination shown

in Figs. 22 and 23 while stifl falling within the scope of the present disclosure.

{8068} Fig. 24 show a cross-sectional schematic view of an alternative embodiment of an exemplary
dispensing nozzle of a type generally descrbed hercin, Dispensing nozzle 2400 includes, at one terminat
end, a slot 2442 through which the bandage or dressing composition may be dispensed and, at the
opposite terminal end, a nozzle head 2444 capable of attachment to a container. Each of an outer nozzle
cavity 2446 and an inner nozzle cavity 2447 extends between slot 2442 and pozzle head 2444, Nozzle
head 2444 1s the portion of dispensing nozzle 2440 that connects to or mates with the container. Bandage
composition ¢ntry opening 2448 is the aperture or orifice through which bandage or dressing composition
from the container enters into inmer norzle cavity 2447.

{00669} The dispensing nozzle 2400 of Fig. 24 is, in many ways, similar to other dispensing nozzles
shown and/or described herein. Some differences of are as follows. Inner nozzie cavity 2447 decreases
in diameter or width along its length with its smallest diameter or width at slot 2442, Slot 2442 is not
positioned in the center of bandage composition entry opening 2448 of inner gozzle cavity 2447, Instead,
slot 2442 is off-center compared to bandage composition entry opening 2448. Slot 2442 1s smaller in
area thao other slots shown herein and s generally circular or elliptical. Buoth cuter pozzle cavity 2446
and an inner nozzle cavity 2447 are ponsynumnetrical and are shaped differently than other dispensing
nozzies shown hercin.  Some benefits of this off center shape could inclade the ability to apply the
bandage to harder to reach rounded areas such as elbows/knees and ankles. Another poiential benefit is
that the tapper shape s bigger and more readily accessible.

{0070} Many changes may be made to specific dispensiog nozzle 2400 shown in Fig. 24 while still

falling within the scope of the present disclosure.

{0071} Fiz. 25 is a schematic view of an alternative embodiment of an exemplary dispensing nozzle of a
tvpe generally described herein, Dispensing nozzle 2500 inchudes, at one terminal ond, a slot 2542

through which the bandage or dressing composition may be dispensed and, at the opposite terminal end, a
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nozzle head 2544 capable of attachment 10 a container. Dispensing nozzle 2500 is, in many ways, stmilar
o other dispensing nozzies shown and/or described herein. Some differences of are as follows. Slot
2542 and/or the tip of dispensing nozzle 2542 s wider or has a larger diameter than nozzie head 2544,
Slot 2542 1s not planar; instead, it is angled or curved. Similarly, the tip of dispensing nozzle 2500 is not
planar, instead, it is angled or curved. This non-planar, curved, angled, or offset feature of the tip or slot
can provide advantages during application of the bandage or dressing composition. For example, this
offset or angle can provide stability, assist the user in controlling the thickness of the bandage or dressing
composition being applicd, facilitate spreading of the bandage or dressing composition during
application, asd/or assist the user in achieving an eveun thickness and/or spread of the bandage or dressing
compaosition across its applied length. Figs. 26A and 26B arc cross-sectional side views (and an
enlarged cross-sectional side view in Fig. 268} of the dispenser including the dispenser nozzle of Fig. 25
in use. From these figures, one can see how the angled, beveled, or offset slot 2542 or tip assists in
providing at least some of these advantages.

{0072} Many changes may be made to specific dispensiag nozzle 2500 shown in Fig. 25 while still
falling within the scope of the present disclosure.

{80731 More information about each of the elements of the dispensers shown and described above is as

follows.

{00674] Container

{8075] The container can be any shape, size, volume, or dimension capable of holding within it the
desired bandage or dressing composition. Some exemplary containers are a single~picce construction.
Some exemplary containers include multiple pieces.

{80761 Somc exemplary container shapes include, for cxample, spheres, triangles, prisms, fubes,
cylinders, squares, cubes, and similar shapes. Some exemplary containers include, for example, a tube,
bottle, box, tottle (a combination of tube and bottle), pouch, syringe, and/or piston/platforn: displacement
container {e.g., a stick deodorant dispenser in the United States). Some exemplary materials from which
the container can be made include, for example, metal, laminate, plastic, glass, foil, muliilaver film,
cardboard, paper, polymer, and/or foil lined tetrapack.

{80771 Some exemplary container sizes include between about 2.5 inches to about 7 inches length and
between about 0.5 inch to about 2 inches in width. Some exemplary containers have a length to width
ratio of between about 5:1 and about 3.5:1. Some excrplary containers have a volume of between about
0.49in° and about 22 in’.

{0078] Some exemplary containers include the dispensing nozzle as part of the container. Some
exemplary containers are of a one-picce construction including the dispensing nozzle. Some exemplary

containers are capable of attachment to the dispensing nozzle. Some exemplary containers are capable of
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attachment 10 a cap. Some such embodiments include cap — container combinations that can be screw-fit

together, snapped together, press-fit together, and other similar methods of attachment.

{80791 BDispensing Nozzie

{8088} The dispensing nozzle can be any shape, size, volume, or dirnension capable of dispensing and/or
holding the bandage or dressing composition. In many embodiments, the dispensing nozzle inchudes, at
one terminal end, a slot, aperture, orifice, and/or opening through which the bandage or dressing
composition mayv be dispensed and, at the opposite terouinal end, a nozzie head capable of attachment to
the container. In many embodiments, at least one nozzle cavity extends between the slot and nozzle
head, and the nozzle cavity convevs and/or holds the bandage or dressing composition during iis
movement through the dispensing nozzle to the user’s skin. Each of these clements are described in
greater detail below.

[0081] Some exemplary dispensing nozzles have a volume of between about 0.00824 in® and about
0.038 in’.

{0082] Some exemplary dispensing nozzles arc capable of attachment to the container. Some such
embodiments inchude dispensing nozzle-container combinations that can be screw-fit together, snapped
together, press-fit together, and other similar attachment or connection methods. Some dispensing
nozzles are part of the container. Some exemplary dispensing nozzles are of a one-piece construction
with the container.

{8083} Somc exemplary dispensing nozzies are capable of attachment to or mating with the cap. Some
such embodiments include dispensing nozzle — cap combinations that can be screw-fit together, snapped
together, press-fif together, and other similar connection or atfachment methods. Alternatively or
additionally, the dispensing nozzle and cap could be molded together as one piece with a living hinge or a
tethered connection. In some embodiments, the dispessing nozzle — cap combination has one or more of
an audible, tactile, and/or visual confirmation or signal that the dispensing nozzle and cap are securely
and/or correctly combined, attached, or mated.

{6084} In some cmbodiments, it is desirable for the cap to be cither “on” or “off” such that the cap will
fall off when the container is {lipped upside dowan if the cap is not correctly attached/engaged. In somx
embodiments, the cap can have features that make it “self-aligning” such that the user has clear
confirmation with spinning, twisting, and/or push/pulling that the cap is correctly placed on the container
to connect. One exemplary embodiment is to align the bottom of the cap which allows the top of the cap
10 seat over the nozzle slot correctly. This method of aligning the cap would also make 1t easier to place
a “wine stoppet” or “tongue” piece i the top of the cap into the slot, if desired, without damaging the

nozzle or making it too complicated for the user to align the two pieces.
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{0085] Exemplary dispensing nozzles are made using injection or compression molding nto a one-piece
design. Alternative methods inclade casting. For a two-part construction, injection and/or compression

melding can be used. The two parts could be connected with gluing or ultrasonic welding.

{0087} In some crobodiments, the dispensing nozzle is part of the container, in which erabodiments a
nozzle head may be absent or may be present. Where present, the nozzle head can be part of the
dispensing nozzle or part of the container.

{0088] Where present, the pozzle head may be capable of attachiment to or mating with the container
with which it will be used. Exemplary attachment mechanisms include screw fit, snap fit, press {it, and
sigrilar mechanisims. Tn some embodiments, the nozzle head can be permanently integrated into the
container. In some embodiments, this can be accomplished by, for example, ultrasonic welding, gluing,
and/or compressing molding. The nozzle head can have any desired shape, size, or dimension. Sorme
exemplary nozzie head shapes include, for example, tubes, cvlinders, spheres, triangles, prisms, squarcs,
cubes, or other similar shapes.

{8089} In some embodiments, a portion of the nozzle head 1s matable with or attachable to the cap.
{80981 Nozzle head can have anv desired aesthetic or decorative shape, dimension, or patiern including,
for example, curves, gotches, words, symbols, an embossed or raised paticrn to impart/ press a design
onto the bandage composition, diamond, round, shoulders, cube(s), a paddie edge. a squecgee edge,

and/or a design for spreading the composition once applied.

{0091} Nozzle Cavity

{8692} In many embodirnents, one or more nozzie cavities extends between the slot and the nozzie head
of the dispensing nozzle. The pozzle cavity cas have any desired shape, size, and/or dimension,
incloding having a varving cross-scctions along its length or being tapered along its length. Some
exemplary nozzle cavity shapes include, for example, cyhindrical, tubular, rectangular, guadalateral,
efliptical, spherical, triangular, and similar shapes.

{6093} Many crabodiments include a first or inner nozzle cavity that holds and/or conveys the bandage
or dressing composition and a second or onter nozzle cavity that provides an acsthetically pleasing or
decorative shape, size, or dirnension fo the dispensing nozzle. Additional nozzle cavities may be present.
[0094] Some exemplary inner nozzle cavity sizes include between about 0.5 inch to about 0.75 inch in
fength. Some excmplary inner nozzle cavity sizes include between about 0.23 inch and about 0.75 inch
in thickness or depth. Some exemplary 1nner nozzle cavity sizes include between abount 0.25 o about
0.75 inch in width. In some embodiments, the inner nozzle cavity has a volume of between about

0.00824 in’ and abowt 0.038 i,
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{8095} Some exemplary outer nozzle cavity sizes include between about 0.5 inch to about 1.5 inches in
length. Some exemplary outer nozzle cavity sizes include between about 0.5 inch to about 1.5 inches in
thickness or depth. Some exemplary outer nozzle cavity sizes inchude between about 6.5 inch to about
1.5 inches width. In some embodiments, the outer nozzle cavity has a volume of between about 0.033 in’
and about 0.88 ir’, including the inner vohime.

{8096} In some cmbodiments, the inner or outer nozzle cavity has a varving width or diameter along its
fength. In some embodiments, the inner nozzle cavity width or diameter at the nozzle head or container
versus the inner nozzle cavity width at the slot has a ratio upper it of around 1:1. Some exemplary
inner or outer nozzle cavities are tapered from the slot to the nozzie head or container. Some exemplary
nozzle cavities are tapered from the nozzle head or container to the slot. While any degree of draft may
be used, some preferred embodiments draft the nozzle cavity at angle of between about 2 degrees and
about 10 degrees. Tn some emboduiments, such as, for exaraple, that shown m Fig. 9A, the taper angle of
the outer nozzie cavity is not a straight line but is instead a convex (not shown) or concave curve (as
shown in Fig. 9A).

{8097} In some embodiments, the nozzle head includes a bandage or dressing composition cnity opening
through which bandage or dressing composition from the container flows into the inner nozzie cavity. In
some embodiments, the bandage or dressing composition enty opening can have a diameter of between
about 0.1 inch to about 1.0 inch. In some embodiments, the bandage or dressing composition entry
opening can have a diamcter of between about 0.25 inch to about 0.45 inch. In some embodiments, the
ratio of the bandage or dressing composition entry opening width fo the slot width is has an upper limit of

about 1:1.

{6098) Slot

{36991 The slot can have any desired shape, size. or dimensions. In some embodiments, the slot is
preformed, meaning that its size is determined. In other words, it is not cut by the user at the time of use.
In some embodiments, the slot forms the tip of the dispensing nozzle. In some embodiments, the slot has
a Jength of between about 6.1 and abont 1 inch and a width of between about 0.01 inch and about 0.1
inch. In some cmbodiments, the slot has a length of between about 8.2 and about 0.4 1nch and a width of
between about 0.01 inch and about 0.05 inch. In some embodiments, the slot can have an arca of
between about 0.001 in” to about | inch.

{80160] In some embodiments, the width of the bandage or dressing composition enlry opening is the
same as or larger than the width of the siot.

{60161 ]In some embodiments, the slot is not planar; instead, it is angled, curved, or beveled. This non-
planar, curved, angled, or offset feature of the slot can provide advandages during application of the

bandage or dressing composition, as is described herein with reference to Figs. 25 and 26.
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061821 Can:

{00163] The cap is capable of being placed on, attached to, and/or mated with the dispensing nozzie
and/or container. The cap 1s also remnovable or can be removed from the dispensing nozzle and/or
container. The cap is reusable such that it can be removed from and placed back onto the dispensing
nozzle and/or container. The cap is thos configured to connect with etther or both of the countainer and/or
the dispensing nozzle of the dispenser of which the cap is a part. The cap includes an interior region and
an guter surface or region.

{00104] The outer surface or region of the cap can match, approximate, and/or miric the shape or size of
the dispensing nozzle on which the cap is placed or can be different from the shape or size of the
dispensing nozzie. The outer surface of cap can have any desired shape, size, dimension, pattern, or
design. Some exemplary aesthetic or functional features of exemplary caps include curvilinear surfaces,
one or more divots, concave or convex sorfaces, tapenng, symmetry, and/or asymmetry.

{60163]In some cmbodiments, the cap includes (1) a less or nonconformable portion or region inchiding
or made of a less or nonconformable material and (2) a conformable portion or region made of or
including a more or conformable material. In some embodiments, the nonconformable portion or region
includes the side walls or surface(s) of cap. In some embodiments, the conformable portion or region
inciudes the top surface or region of the cap. In some embodiments, the top surdface or region includes
only or solely the conformable material. This is a significant difference over existing prior art where the
cap was made of a less or nonconformable material that was subsequently at least partially filled with a
conformable material. Instead, in at least some embodiments of the present disclosure, a portion {e.g.,
the top surface or region) of the cap is made solely of the conformable material. 1n some embodiments,
this 1s an important feature because the conformability of this area of the cap assists in forming the air-
tight scal with the slot that prevents the bandage or dressing composttion from leaking from or drving out
in the dispensing nozzle when the dispenser is not in use.

{#0186]In some embodiments, the side walls or surface(s) of the cap include a nonconformable material
(e.g., a harder, less resilient material) while the top or upper surface or region of the cap does vot include
the nonconformable material. In some embodiments, the side walls inchude both the conformable
material and the fess or nonconformable material. In some such implementations, the nonconformable
material is used to provide the skeleton or walls of the cap and the conformable material is lavered on top
of the nonconformable material. The nonconformable material provides the stracture and needed rigidity
for the cap, and the conformable material provides a more friendly to the touch user experience as well as
o provide good grip for the user when removing the cap.

{00107}1n sooe embodiments, the conformable portion or region has a Shore A bardness of between
about 20 and about 70 as measured by ASTM D2240-15 Standard Test Method for Rubber Property—
Durometer Hardness. In some embodiments, the conformable portion or region has a hardoess of

between about 25 and about 35 A as measured by ASTM D2240-15 Standard Test Method for Rubber
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Property—Durometer Hardness. In some embodiments, the conformable portion or region includes at
Ieast one of thermoplastic polymer, a silicone, a thermoset clastomer, rubber, thermoplastic urcthane, and
similar materials. In some embodiments, the less or nonconformable portion or region has a shore A
hardness of at least 1.2 times or 1.5 times or 1.7 times or 2.0 times, or 2.3 tmes, or 2.5 times, or 3 times
the shore A bardness of the conformable portion as measured by ASTM D2240-15 Standard Test Method
for Rubber Property—Durometer Hardness.

{80188 In some embodiments, the less or nonconformable portion or region has a Shore A hardness of at
lcast about 24, at least about 26, at least about 28, at Ieast about 30, at least about 32, at lcast about 35, at
Ieast about 38, and/or at least about 40 as measured by ASTM D2240-15 Standard Test Mcethod for
Rubber Property—Durometer Hardness. In some embodirents, Jess or nonconformable portion of
region includes at least one of a thermoplastic (e.g., polypropylene), a resin, a thermoset plastic,
urcthane, acrylonitrile butadicne styrene, polvietrafluorcthylene, and/or a metal.

{00189] The cap also mclades an inner or intenior region having a size and shape that makes it amenable
1o being placed over a corresponding dispensing nozzke. In some embodiments, the cap is shaped and
sized to fit over dispensing nozzle, so that the interor region of cap is sized slightly larger than the outer
dirnensions of the dispensing nozzle. In some crnbodiments, the inner region is configured (o generally
match, approximate, and/or mimic, the corresponding size and shape of the dispensing nozzle. In some
embodiments, the inner region inchides a preformed recess. In some embodiments, the preformed recess
has an area of between about 0.0015 ir’ to abowt 2 . In some embodiments, the preformed recess is
made of the conformable material and thus forms an abutment surface that sealingly engages the
preformed slot when the cap 15 attached to, mated with, or placed adjacent to the dispensing nozzie., The
coaformability of the conformable material assists in creating a scal between the abotment surface and
the slot of the dispensing nozzle. This scaled engagement forms a tight seal. The presence of the recess
is a significant difference over existing prior art that merely has a squishable material squeezed into a
noncoaformable container. In at keast some embodiments of the present disclosure, the recess is
preformed and designed to mate, pair, mirror, and/or match the preformed slot. Thus ensures that the seal
is strong and tight through repeated uses.

{00110} In some crabodiments, the dispensing nozzle and cap are connected. For example, the nozzle and

cap could be connected by way of a hinge (e.g., a living hinge) or a tether.

{60111 Bandage or Dressing Composition:
{06112} Any of the bandage compositions of PCT Publication Nos. WO 2016/164313, WO 2016/164316,

or U.S. Patent Application No. 62/407.927, all of which are incorporated herein jn their entirety, can be
used in conjunction with the dispensers described herein.
{861 13]In some embodiments, the bandage or dressing compositions have a viscosity greater than 20,000

Centipoise (cps) when measured at 23°C using a Brookfield LVT viscometer and the procedure described
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in ¢ither of PCT Publication Nos. W0 2016/164315 or WO 2016/164316, In some cmbodiments, the
bandage or dressing compositions have a viscosity greater than 70,000 Centipoise (Cps) when measured
at 23°C using a Brookfield LVT viscometer and the procedure described in either of PCT Publication
Nos. WO 2016/164315 or WO 2016/164316. In some embodiments, the dispenser is suited for
dispensing a gel composition having a viscosity of 200,000 to 800,000 cps (particalarly 250,000 to
500,000 cps) and a wet coat weight of 50 to 120 mils at a generally uniform thickness. [n some
embodiments. the bandage or dressing composition is a gel

{00114]In some embodiments, a film of dricd bandage or dressing composition can have a thickness of at
feast 1, atleast 1.5, 2, 4, or 8 mils and typically no greater than 25, 20, 15 mils, or 10 mils. As used
herein, the term “mil” refers to 0.001 inch and 1 mil is equal to about 0.00235 centimeters or about 0.025
millimeters or about 25 micrometers. While the bandage or dressing compositions of the present
disclosure can be coated in such a manner as to form a film having a uniform or substantially uniform
thickness, variations in, for example, the pressure applied or the applicator used can result in variable
thickness throughout the film layer. In presently preferred implementations, the thickness of the film
over the target (e.g.. wound or skin lesion) s at least 2 mils thick, while arcas of the film surrovnding the
target {e.g.. unblemished tissuc) may exhibit a relatively thinner film thickness.

{80115]In some embodiments, the bandage or dressing composition can be conveniently stored at

ambient conditions and can be provided 1n sterile form.

{#0136]Preferred Methods of Use:
{80117] Any of the methods of use described PCT Publication Nos. WO 2016/164315, WO 2016/164316,

or U.S. Patent Application No. 62/407.922, ali of which are incorporated herein in their entirety, can be
used in conjunction with the dispensers described herein.

{60118]In some embodiments, the area around the woond and/or the wound is cleancd and/or dried. A
first quantity of bandage or dressing composition is dispensed from the dispenser onto an area proximate
the target site and a substantially continuous layer of the bandage or dressing composition is created by
drawing the applicator across the target site while dispensing the composition from the slot or tip of the
dispensing nozze. The dispenser can be held at an angle of between about 1 degree and abowut 180
degrees from the target site. Once the bandage or dressing composition reaches an arca proximate the
farget site (e.g., one spaced from the wound) the dispenser 1s manipulated to sever the counection
between the bandage or dressing composition and the applicator tip. The user may also sever the
connection by hand or using another tool. Multiple layers may be used for larger wounds or smatler
applicator tips. In one exemplary smplementation, the continuous layer of bandage or gel composition
has a substantially continuous thickness of about 100 mil as applied. In embodiments where the
dispenser inchides a tapping surface, the bandage or dressing composition ¢can be smoothed and/or tapped

down. In some instances, this may effect an enhanced seal around the target area. Once the desired
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amount of gel is dispensed at the desired thickness, the composition is allowed to dry to a film (typically
2-5 mines).

{88119] The bandage or dressing composition need not be apphied in direct contact with the entire target
site. In certain implementations, the bandage or dressing composition may be applied over an antiseptic
or antimicrobial composition, sutures, gauze, other topical compositions, and combinations thereof.
{80120] As referenced above, the applicd bandage or dressing composition can be removed with
relatively littde force in a single continaous film withowt substantial desquamation of the underlying
tissue. This desirable property can be enhanced by molling the edges of the applied film toward the center
of the target (or film stself) prior to removal. Rolling can, in certain circumstances, provide a graspable
edge for a user or treating professional fo engage and remove the film from the skin. For thinner filims
{e.g., less than 4 muls), it may be sufficient for the film to be removed in mmltiple pieces.
{60121 ] Another method involves dispensing the bandage or dressing composition into the top of the cap
{(in the concavity or divot) and then using the cap to create a bandage by flipping the cap over into the

desired skin area to apply the bandage or dressing composition to the skin.

{80122] The recitation of all numerical ranges by endpoint is meant to include all numbers subsumed
within the range (i.e., the range 1 to 10 includes, for example, 1, 1.5, 3.33, and 10).

180123] The tenms first, sccond, third and the like in the description and in the claims, are used for
distinguishing between similar elements and not necessarily for describing a sequential or chronological
order. 1t is to be understood that the terms so used are interchangeable under appropriate circumstances
and that the embodiments of the invention described hercin are capable of operation in other sequences
than described or illustrated herein.  Moreover, the terms top, bottom, over, under and the like inthe
description and the claims arc used for descriptive purposes and not necessarily for describing relative
positions, It is to be understood that the terms so used arce interchangeable under appropunaic
circumstances and that the embodiments of the invention described herein are capable of operation in
other orientations than described or illustrated herein

{80124 In the event of inconsistent usages between this document and any documents so incorporated by
reference, the usage in this document contiols.

{80123 In this document, the terims “a” or “an” are used, as 1§ common in patent documents, to inchide
one or more than one, independent of any other instances or usages of “at least one”™ or “onc or more.” In
this document, the term “or” i1s used to refer to a nonexclusive or, such that A or B” includes “A but not
B.,"“Bbutnot A" and “A and B,” unless otherwise indicated. In this documend, the terms “including”
and “in which” are used as the plain-English equivalents of the respective terms “comprising” and
“wherein”

{80126] Alse, in the following claims, the terms “including” and “comprising” arc open-ended, thatis, a

systemn, device, article, composition, formulation, or process that inclodes elements in addition 1o those
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listed after such a term in a claim are still deemed to fall within the scope of that claim. Moreover, in the
following claims, the terms “first,” “second,” and “third,” etc. are used merely as labels, and are not
intended to impose numerical requircments on their objects.

{80127] The above description is intended to be iflustrative, and not restrictive. For example, the above-
described examples (or one or more aspects thereof) may be used in combination with cach other. Other
embodiments can be used, such as by one of ordinary skill in the art upon reviewing the above
description. The Abstract is provided o comply with 37 CFR. §1.72(b), to allow the reader to quickly
ascertain the nature of the technical disclosure. 1t is submitted with the understanding that it will not be
vsed to interpret or limit the scope or meaning of the claims. Also, in the above Detailed Description,
various features may be grouped together o streamline the disclosure. This should not be interpreted as
intending that an unclaired disclosed feature is essential o any claim. Rather, inventive subject matter
may lic in less than all features of a particular disclosed embodiment. Thus, the following claims are
herchy incorporated into the Detailed Description as examples or embodiments, with each claim standing
on its own as a separate embodiment, and it 1s contemplated that such embodiments can be combined
with each other in various combinations or permutations. The scope of the invention can be determined
with reference to the appended clairs, along with the full scope of equivalents t0 which such clais are
entitled.

{8061 28] Various embodiments and implerentations are described hercin. These embodiments and
implementations should not be counstrued as himiting the scope of the present application in any mannger,
and changes and modifications may be made withoul departing frorm the spirit and scope of present
disclosure. Further, only some end uses have been discussed herein, but end uses ot specifically
described herein are included within the scope of the present application. As such, the scope of the

present application should be determined by the clamms.
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What is claimed is:

i A dispenser, comprising:

a container containing a bandage or dressing composition;

a dispensing nozzle having a shape and size and inchiding a preformed slot for dispensing the
bandage or dressing composition, wherein the dispensing nozzle is part of the container and/or capable of
attachment to the container; and

a removable cap configured to connect with one of the container and/or the nozzle, wherein the
removable cap inchudes an interior region having a size and shape configured to match the size and shape
of the dispensing nozzie;

wherein, when the cap is connected with the container or nozzle, the preformed slot of the
dispensing nozzle mates with and/or nests within a preformed recess including a conformable material

that forms an abutment surface that sealingly engages the preformed slot.

2. The dispenser of claim 1, wherein the bandage or deessing compeosition is dispersed onto
an affected area of a user’s skin.

3. The dispenser of any of the preceding claims, wherein the bandage or dressing
composition has a viscosity greater than 20,000 Centipoise {cps) when measured at 23°C using a

Brookficld L.VT viscometer and the procedure described herein,

4, The dispenser of any of the preceding claims, wherein the bandage or dressing
composition has a viscosity greater than 70,000 Centipoise (cps) when measured at 23°C vsing a

Brookficld LVT viscometer and the procedure described herein,

5 The dispenser of any of the preceding claims, wherein the container is one of a tube,

bottle, box, tottle, pouch, synnge, and/or pision/platform displacement container.

6. The dispenser of any of the preceding claims, wherein the slot has an area of between
about 0.001 in” w0 about 1 .
7 The dispenser of any of the preceding claims, wherein the dispensing nozzle has a ratio

of a width of bandage or dressing composition entry cavity to slot width upper maximum of about 1:1.

8. The dispenser of any of the preceding claims, wherein the dispensing nozzle has a

volume of between about 8.00824 i and about 0.038 in’
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9. The dispenser of any of the preceding clairns, whercein the removable cap connects with

one of the container and/or the nozzle by means of snap fit, screw fit, press fit, and/or tethers.

10, The dispenser of any of the preceding claims, further including a tapping arca.

I The dispenser of any of the preceding claims, wherein the preformed recess has an area

of between about 0.0015 in” to about 2 in®.

12. The dispenser of any of the preceding claims, wherein the conformable material is at
least one of a thermoplastic polymer, a silicone, a thermoset elastomer, rubber, thermoplastic wethaoe,

and/or similar materials.

13. The dispenser of any of the preceding claims, wherein the conformable material has a
hardness of between about 30 shore A and about 70 shore A as measured by ASTM D2240-15 Standard

Durometer Hardness.

Test Method for Rubber Property

14. The dispenser of any of the preceding claims, wherein the cap further comprises:
a noncomformable portion made of a less conformable material than the conformable material,
and the less conformable material has a Shore A hardness of at least 1.2 times the Shore A hardness of

the conformable material.

15. The dispenser of claim 14, wherein the nonconformable portion inchudes at least one of
the following materials a thermoplastic (e.g., polypropylese), a tesin, a thermoset plastic, urethane,

acrvionitrile butadiene stvrene, polytetrafluorethyiene, and/or a metal.

16. The dispenser of any of the preceding claims, wherein the bandage composition has a
when applied osing the dispenser has a wet coat weight of 56 o 120 mils at a generally uniform

thickness.

17. The dispenser of any of the preceding claims, wherein the bandage composition, when

apphied and dried, has a thickness of between about 1 mil and about 10 mils.

18. The dispenser of any of the preceding claims, wherein the dispensing nozzle is tapered
from the slot 1o a nozzie head or container and the degree of draft is between about 2 degrees and about

10 degrees.
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19. The dispenser of any of the preceding claims, wherein the container 18 either of a single
piece construction with the dispensing nozzle or of a two-picce construction and the dispensing nozzle

and container are mechanically or chemically attached.

20. A dispenser, comprising:

a container containing a bandage or dressing composition;

a dispensing nozzle including a slot for dispensing the bandage or dressing composition, wherein
the dispensing nozzle is part of the container and/or capable of attachment to the container; and

a removable cap configured to connect with one of the container and/or the nozzle, wherein the
removable cap includes an interior region having a size and shape configured to match the size and shape
of the dispensing nozzle,

wherein, when the removable cap is connected with the container or nozzle, the slot of the
dispensing nozzie scalingly engages a portion of the removable cap; and

wherein the removable cap incluades a first material having a Shore A hardoess of between about
30 and about 70 and a second material having a Shore A hardness of at least 1.2 times the Shore A
hardness of the first matenal, and wherein the top portion of the cap is substantially free of the second

material.

2% The dispenser of claion 20, wherein the slot is preformed.

22. The dispenser of any of claims 20-21, wherein the slot sealingly engages a portion of the
removable cap by mating with and/or nesting within a preformed recess in the removable cap that forms

an abutment surface that forms the scal between the slot and the removable cap.

23. The dispenser of clatma 22, wherein the preformed recess has an area of between about
0.0015 in’ to about 2 i,
24, The dispenser of any of claims 20-23, wherein the bandage or dressing composition is

dispensed onto a wound.

25, The dispenser of any of clatms 20-24, wherein the bandage or dressing composition has a
viscosity of greater than 20,000 Centipoise (cps) when measured at 23°C using a Brookfield LVT

viscometer and the procedure described herein.
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26. The dispenser of anv of claims 20-25, wherein the bandage or dressing composition has a
viscosity of greater than 200,000 Centipoise (cps) when measured at 23°C using a Brookfield LVT

viscorseter and the procedure described hercin,

27. The dispenser of any of claims 20-26, wherein the container is one of a tube, bottle, box,

fottle, pouch, syringe, and/or piston/platform displacement container.

28. The dispenser of any of claims 20-27, wherein the slot has an area of between about

0.001 i o about 1 in”.

29. The dispenser of any of claims 20-28, wherein the dispensing nozzle bas a ratio of a
width of bandage or dressing composition entry cavity 1o slot width with an upper maximum of about

11

30. The dispenser of any of claims 20-29, wherein the dispensing nozzle bas a volume of

between about about 0.00824 in® and about 0.038 i’

31 The dispenser of any of claims 20-30, wherein the removable cap connects with one of

the container and/or the nozzle by means of snap fit, screw fit, press fit, and/or tethers.

32. The dispenser of any of claims 20-31, further including a tapping area.
33. The dispenser of any of claims 20-32, wherein the first material is at least one of a

thermoplastic polymer, a silicone, a thenmoset elastomer, rubber, thermoplastic vrethane, and/or similar

materials.

34. The dispenser of any of claims 20-33, wherein the first material has a hardness of
between about 20 Shore A and about 70 Shore A as measured by ASTM D2240-15 Standard Test

Method for Rubber Property—Durometer Hardness.

35. The dispenser of any of claims 20-34, wherein the second material is at least onc of a
thermoplastic {e.g., polypropylene), a resin, a thermoset plastic, urethane, acrylonitrile butadienc styrene,

polvtetrafluorcthviene, and/or a metal.

36. The dispenser of any of claims 20-35, wherein the bandage composition has a when

applied using the dispenser has a wet coat weight of 30 to 120 nuls at a generally uniform thickness.
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37. The dispenser of any of the preceding clairns, whercein the bandage compesition, when

applied and dried, has a thickness of between about 1 mil and about 10 mils.
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