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FLUID APPLICATION DEVICE AND METHOD

[001] This application claims the benefit of U.S. Provisional
Application No. 61/141,540, filed December 30, 2008.

Field

[002] The present application relates to an apparatus and method for

fluid application.

Introduction

[003] Preparation of patients for various medical procedures, e.g.,
surgery, typically includes application of a topical solution (or fluid), e.g., an
antiseptic solution, to sanitize the area targeted for medical procedures.
Topical solutions may be applied to the targeted area by saturating a sponge-
like material with the solution and using a handheld device, for example a pair
of forceps or a hemostat, to direct the saturated sponge to the targeted area.
The sponges or foam materials are typically soaked in a fluid contained within
an open pan or other container.

[004] In certain instances, existing devices used to apply solutions
exhibit various disadvantages. For example, typical applicators utilize sponges
that do not retain fluid efficiently, resulting in leakage. As a result, preparing
targeted areas for antiseptic cleaning becomes a messy procedure. In addition,
leakage of various fluids onto areas outside of the targeted areas can lead to
pooling of the various fluids which may cause irritation, discomfort, and/or other
undesirable conditions.

[005] Another example of a disadvantage involves the difficulty of
dispensing a desired dose of fluid at the targeted area. During fluid application,
in certain instances, it may be desirable to control the amount of fluid, e.g.,
antiseptic solution, that is dispensed from the applicator. Because existing
applicators dispense fluid inefficiently, however, the precise amount of
solution delivered to the targeted area may be difficult to determine. This may

result in either more or less solution applied to the targeted area than Is
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desired. In addition, typical applicators utilize foams and/or fluid delivery
systems that fail to timely dispense a precise amount of fluid. For example,
certain applicators with internal ampoules that store fluid take time for the fiuid
to saturate the sponge and thus be available for application o the patient.
This can result in unpredictable and imprecise dispensing of the desired

solution.

Summary

[006] In some aspects, the present disclosure is directed to an
applicator device for applying a fluid. The applicator device may include a
handle having a proximal end and a distal end. The handle may comprise a
receptacle at the proximal end of the handle, the receptacle configured to
receive a packet containing a fluid and facilitate expulsion of the fluid from the
packet. The handle may also comprise a flexible lid configured to sealingly
enclose the packet within the receptacle and configured to deflect in response
to application of exterior pressure enabling application of the exterior pressure
to the packet when disposed within the receptacle to thereby compress the
packet to release the fluid from the packet. In addition, the applicator device
may include a base at the distal end of the handle. The base may include a
distal opening and may be configured to direct flow of the released fluid. The
applicator device may also include an applicator pad coupled to the base, in
fluid communication with an interior portion of the receptacle, wherein a
portion of the pad is inserted within the distal opening of the base, and a
portion of the pad is wrapped around an exterior portion of the distal opening
of the base.

[007] In certain aspects, the present disclosure is directed to an
applicator device for applying a fluid, comprising a handle, a base, and an
applicator pad. The handle may include a proximal end and a distal end, and
may comprise a receptacle at the proximal end of the handle. The handle
may be configured to receive a packet containing a fluid and facilitate
expulsion of the fluid from the packet. The applicator device may include at

least one venting feature configured to allow air flow into or out of the
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receptacle. The applicator device may also include a flexible lid configured to
sealingly enclose the packet within the receptacle and configured to deflect in
response to application of exterior pressure, enabling application of the
exterior pressure to the packet when disposed within the receptacle to thereby
compress the packet to release the fluid from the packet. The base may be
located at the distal end of the handle and may include a distal opening. The
base may be configured to direct flow of the released fluid and may include a
distal opening in the base. In addition, the applicator pad may be configured
to be coupled to the base, in fluid communication with an interior portion of the
receptacle via the distal opening in the base.

[008] In some aspects, the present disclosure is directed to a system
for applying a fluid. The system may include a packet containing a fluid and
comprising first and second opposing packet sides defining therebetween a
sealed space containing the fluid. The packet may further comprise a
frangible area configured to rupture upon compressing the packet to release
the fluid from the packet. The packet may also include a collapsibility feature
enabling the first packet side of the packet to invert from a convex position to
a concave position upon compressing the packet such that the formerly
sealed space Is substantially completely collapsed. The system may also
iInclude an applicator device comprising a handle and an applicator pad. The
handle may include a proximal end and a distal end, and may comprise a
receptacle at the proximal end of the handle, the receptacle being configured
to receive the packet of the fluid and facilitate expulsion of the fluid from the
packet. The handle may also comprise a flexible lid configured to sealingly
enclose the packet within the receptacle. The handie may further comprise a
base disposed at the distal end of the handle and configured to direct flow of
the released fluid. The base may include a distal opening. The applicator
pad may be configured to be coupled to the base, in fluid communication with
an interior portion of the receptacle via the distal opening of the base.

[009] [n certain aspects, the present disclosure Is directed to a method
for applying a fluid to a surface. The method may include applying pressure

to a flexible outer surface of a handle at a proximal end of an applicator
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device to thereby exert pressure on a fluid-filled packet disposed within the
handle to compress a flexible portion of the packet, wherein said pressure
may cause a frangible area of the packet to rupture to release the fluid from
the packet, In some embodiments of the method, the released fluid may flow
through the handle through a distal opening in a base at a distal end of the
applicator device to an applicator pad attached to the base. |n certain
embodiments of the method, the applicator pad may be inserted within the
distal opening in the base and wrapped around an outer portion of the distal
opening of the base. The method may also include contacting the applicator
pad of the applicator device to a surface to transfer the fluid from the

applicator pad to the surface.
BRIEF DESCRIPTION OF THE DRAWINGS

[010] Fig. 1 illustrates an exploded view of an applicator system
according to an exemplary disclosed embodiment;

[011] Fig. 2A illustrates a cross-sectional side view of a packet for
containing fluid, according to certain embodiments;

[012] Fig. 2B illustrates a cross-sectional side view of an assembled
applicator system including the packet of Fig. 2A;

[013] Fig. 2C illustrates a cross-sectional side view of the packet of
Fig. 2A in a collapsed state;

[014] Fig. 2D illustrates a cross-sectional side view of an assembled
applicator system including a collapsed packet;

[015] Fig. 3A is a perspective view of a handle with a receptacle of an
applicator device according to an exemplary disclosed embodiment;

[016] Fig. 3B is a perspective view of a lid corresponding to the
receptacle shown in Fig. 3A;

[017] Fig. 3C is a cross-sectional view of an assembled applicator
system, accordihg to certain embodiments;

[018] Fig. 4A illustrates a perspective front view of an assembled

applicator system, according to certain embodiments;
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[019] Fig. 4B illustrates a perspective back view of an assembled
applicator system, according to certain embodiments;

[020] Fig. 5A illustrates a front view of a handle for an applicator
device according to certain embodiments;

[021] Fig. 5B illustrates a bottom view of a handle for the applicator
device shown In Fig. SA;

[022] Fig. 6A illustrates a front view of a handle for an applicator
device according to certain embodiments;

[023] Fig. 6B illustrates a bottom view of a handle for the applicator
device shown in Fig. 6A;

[024] Fig. 7A illustrates a front view of an assembled applicator
system, according to certain embodiments;

[025] Fig. 7B illustrates a bottom view of the applicator system shown
in Fig. 7A;

[026] Fig. 8 illustrates a cross-sectional side view of a portion of an
applicator device, according to certain embodiments;

[027] Figs. 9A-9H illustrate several exemplary disclosed embodiments
of a base of an applicator device;

[028] Figs. 10A-10F depict a series of steps for creating a rounded
applicator pad from a flat disk of absorbent pad material; and

[029] Fig. 11 illustrates an edge weld between an applicator pad and
base of an applicator device according to an exemplary disclosed
embodiment.

[030] Figs. 12A-12D illustrate several exemplary disclosed

embodiments of applicator pads.

DESCRIPTION OF VARIOUS EMBODIMENTS

[031] In this application, the use of the singular includes the plural
unless specifically stated otherwise. In this application, the use of “or’ means
“and/or” unless otherwise stated. Furthermore, the use of the term
“including,” as well as other forms, such as “includes” or “included,” is not

limiting. Also, terms such as “element” or “component” encompass both



CA 02748488 2016-04-12

WO 2010/078361 PCT/US2009/069730

elements and components comprising one unit and elements and
components that comprise more than one unit unless specifically stated
otherwise.

[032] The section headings used herein are for organizational
purposes only, and are not to be construed as limiting the subject matter

described.

[033] The disclosed applicator may be configured to dispense/apply
any liquid with a viscosity suitable to allow passage through, and dispensing
by, the disclosed device. In some embodiments, the disclosed applicator may
be utilized to dispense/apply an antiseptic fluid. The term “antiseptic fluid,” as
used herein, refers to a liquid that, in certain embodiments, may be used to
sanitize a region in preparation for various medical procedures.

[034] Reference will now be made in detail to the drawings. Wherever
possible, the same reference numbers will be used throughout the drawings
to refer to the same or like parts.

Fig. 1 illustrates an exploded view of a system 10 for applying a fluid.
As shown in Fig. 1, system 10 may include a packet 12 configured to contain
a fluid. In addition, system 10 may include an applicator device 14 configured
to apply a fluid to a surface. Applicator device 14 may include a handle 16.
Handle 16 may comprise a receptacle 18 at a proximal end 20 and a base 22
at a distal end 24. Applicator device 14 may aiso include an applicator pad 26
coupled to base 22. Applicator device 14 may further include a lid 28

configured to enclose packet 12 within receptacle 18.

Packet

[035] Packet 12 may include a proximal end 30 and a distal end 32
and may be configured to be inserted into receptacie 18 with distal end 32 of
packet 12 oriented toward distal end 24 of handle 16, as shown in Fig. 1. The
fluid within packet 12 may be expelled by applying an external force to packet
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12, which may cause packet 12 to burst (e.g., at a frangible area), allowing (or
forcing) the fluid to flow distally, through base 22 and into applicator pad 26.

[036] Packet 12 may be formed in any suitable shape. In some
embodiments, packet 12 may have a substantially round shape, as shown in
the accompanying drawings. Packet 12 may be configured to fit within, and
correspond generally to, the shape of receptacle 18, which may also be
substantially round, as shown. In some embodiments, packet 12 may contain
orienting features to simplify assembly of the components of fluid application
system 10. For example, packet 12 may have a shape that corresponds to a
mating shape of receptacle 18. In some embodiments, the mating shapes
may be asymmetrical to orient packet 12 with respect to receptacle 18.

[037] In certain embodiments wherein packet 12 and receptacle 18
have mating substantially round shapes (e.g., as shown in Fig. 1), the
orienting features may include a structure on receptacle 18 that deviates from
the substantially round shape of receptacle 18 and a corresponding structure
on packet 12 that deviates from the substantially round shape of packet 12.
For example, the orienting features may include asymmetrical shapes, such
as corresponding protrusions on receptacle 18 and packet 12 (forming a
teardrop-type shape), as shown in Fig. 1. That is, in some embodiments,
applicator device 14 may include a packet protrusion 36 on packet 12, which
Is configured to orient with corresponding receptacle feature 34 on receptacle
18.

[038] Mating, asymmetrical shapes, such as teardrops, may not only
facilitate assembly by making it readily apparent how packet 12 and
receptacle 18 should be aligned with one another, but may also ensure that
the frangible area of packet 12 is oriented toward the distal end of applicator
device 14 so that fluid released from packet 12 may readily flow to applicator
pad 26. For example, in certain embodiments, receptacle 18 may be
configured to orient packet 12 with packet protrusion 36 positioned toward
base 22. In such embodiments, packet protrusion 36 may include the
frangible area of packet 12. This positioning of the frangible area (i.e., toward

base 22) may allow fluid to readily flow, upon rupture of the frangible area,
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from packet 12 toward (and through) base 22 and into applicator pad 26, e.g.,
due to gravity and/or due to squeezing of packet 12 to expel the fluid from
packet 12 and receptacle 18. |

[039] As shown in Fig. 2A, packet 12 may include opposing sides 38,
defining therebetween a sealed space 40, which may be fluid-filled. Either or
both of opposing sides 38 may be deformable. The fluid within packet 12 may
be expelled by applying an external force to opposing sides 38 of packet 12,
which may cause packet 12 to burst, allowing (or forcing) the fluid to flow
distally, through base 22 and into applicator pad 26.

[040] The frangible area of packet 12 may be configured to break
open upon application of a reasonable activation force (e.g., by
squeezing/compressing packet 12). Although the frangible area may be
configured to break open upon application of force by a user, packet 12,
including the frangible area, may be configured to maintain structural integrity
during handling, storage, etc., in order to prevent leakage or accidental
opening.

[041] Packet 12 may be formed of any type of material that is suitable
for forming a fluid-holding packet with a frangible area. For purposes of this
disclosure, the term “frangible” shall mean breakable, burstable (as in the
case of a flexible packet), or otherwise configured to rupture. In some
embodiments, the frangible area may be a part of the packet that has been
prepared to have less strength than other portions of the packet. For
example, in certain embodiments, a frangible seal may be created by sealing
the area desired to be frangible at a lower temperature than required for
maximum seal strength. In other embodiments, a frangible seal may be
created by forming the frangible area using a specially formulated “peel-able”
film that has inherently lower adhesion.

[042] Packet 12 may be self-draining by way of a two-sided
configuration that allows one side to invert smoothly into the other when
packet 12 is compressed. For example, as shown in Fig. 2A and 2B, packet
12 may include a first packet side 42 and a second packet side 44. First

packet side 42 and second packet side 44 may be sealed together at a sealed
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portion 46 about the perimeter of packet 12. Packet 12 may be configured so
that, upon compression, first packet side 42 inverts into second packet side
44, thus collapsing sealed space 40, as shown in Figs. 2C and 2D. Packet 12
may be configured to completely collapse, (and, in some embodiments,
remain collapsed), in order to evacuate substantially all fluid from packet 12.

[043] Packet 12 may include a collapsibility feature enabling first
packet side 42 of packet 12 to invert from a convex position, as shown in Figs.
2A and 2B, to a concave position, as shown in Figs. 2C and 2D, upon
compressing packet 12 so that the formerly sealed space 40 is substantially
completely collapsed. In some embodiments, first packet side 42 and second
packet side 44 of packet 12 may be formed from films of differing thicknesses.
For example, in some embodiments, first packet side 42 may be formed of a
thinner film than second packet side 44 to enable the deformation of first
packet side 42 to effectuate inversion of first packet side 42 and thereby the
collapse of packet 12.

[044] Alternatively or additionally, first packet side 42 may be sized
and/or shaped differently than second packet side 44 to provide the
collapsibility of packet 12. For example, in some embodiments, first packet
side 42 may include a first central portion 48 and first peripheral portions 50,
and second packet side 44 may include a second central portion 52 and
second peripheral portions 54. First packet side 42 and second packet side
44 may be sealed to each other at a junction between first peripheral portions
50 and second peripheral portions 54. In certain embodiments, first central
portion 48 may have a smaller diameter (e.g., on the order of tenths or
hundredths of an inch) than second central portion 52, thereby forming a
collapsibility feature, allowing first packet side 42 to nest within second packet
side 44, as shown in Figs. 2C and 2D.

[045] In certain embodiments, the liquid contained in packet 12 may
be an antiseptic solution containing an active ingredient. Various antiseptic
solution active ingredients are known in the art, including, but not limitea to,
ethanol, isopropyl alcohol, other alcohols, and combinations thereof;

benzalkonium chloride; benzethonium chloride; chlorhexidine gluconate;
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chlorhexidine gluconate with alcohol; chloroxylenol; cIoﬂucarban; fluorosalan;
hexachlorophene; hexylresorcinols; iodine-containing compounds; povidone
iodine; povidone iodine with alcohol, ethanol, isopropyl alcohol and other
alcohols, and combinations thereof.

[046] In some embodiments, the antiseptic solution may include a
biguanide derivative and/or salts thereof, e.g., olanexidine [1- (3,4-
dichlorobenzyl)-5-octylbiguanide] and salts thereof, as the active ingredient,
as disclosed, for example in U.S. Patent No. 5,376,686. In certain
embodiments, the topical antiseptic may include olanexidine gluconate.

[047] The antiseptic solution may also incorporate certain
surfactants, for example, polyoxyethylene-based nonionic surfactants, and/or
alcohols, for example, ethanol, isopropyl alcohol and other alcohols, and/or
water, in varying amounts. Useful surfactants are known to one skilled in the
art, for example, Poloxamer 124 (a/k/a Polyoxypropylene-polyoxyethyiene
Block Copolymer 124), which is available as Polyoxyethylene(20)
polyoxypropylene(20) glycol from Asahi Denka Co., Ltd., Japan, POE (9)
lauryl ether (available as ‘BL-9EX’ from Nikko Chemicals Co., Ltd., Tokyo,
Japan), POE (10) lauryl ether, also known as nonoxynol-10, or NP-10,
(available as ‘Emulin NL-100’ from Sanyo Chemical Industries, Ltd., Kyoto
Japan).

[048] In certain embodiments, the antiseptic solution may include an
active ingredient and a polyoxyethylene-based nonionic surfactant in various
concentrations. In some embodiments, the polyoxyethylene-based nonionic
surfactant may be present at a concentration of about 0.05 to about 16 %
(WIV).

[049] In certain embodiments, the topical antiseptic may include a
biguanide derivative, and/or salts thereof, in a concentration of about 0.05 to
about 5.0 % (w/v of biguanide base). In some embodiments, the biguanide
derivative or salt thereof may be olanexidine [1- (3,4-dichlorobenzyl)-o-
octylbiguanide] or a salt thereof.

[050] In some embodiments of system 10, applicator device 14 may

be provided in ready to use form. For example, applicator device 14 may be

10
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stored, packaged, and/or shipped, etc. with applicator pad 26 attached to
base 22 and with packet 12 enclosed within receptacle 18 by lid 28, as shown
in Fig. 2B. (See also Fig. 4A.) In such embodiments, packet 12 may be pre-

filled with a fluid, such as an antiseptic fluid, for example.

Receptacle

[051] Receptacle 18 may be configured to receive packet 12 and
facilitate expulsion of the fluid from packet 12. Handle 16 may have features
that facilitate the delivery of fluid to absorbent pad 26, such as a smooth and
tapered neck 56 between receptacle 18 and base 22, which may include a
distal opening 57 through which the fluid may flow from receptacle 18 to
applicator pad 26, as shown in Figs. 2B and 2D. Receptacle 13 may
comprise a bowl-like shell 58 defining a recess 60, and having a rim 62. (See
Fig. 1.) Lid 28 may be sealingly attached to rim 62, e.g., using an heat
sealing, radio frequency (RF) welding, adhesive bonding, laser welding, or
any other suitable type of fixation. In some embodiments, receptacle 18 may
include energy directors or textured surfaces for ultrasonic welding or
otherwise joining lid 28 to receptacle 18.

[052] In addition to packet-orienting features such as asymmetrical
shapes, as described above, receptacle 18 may include one or more other
packet-orienting features such as, but not limited to, a depression, a well, ribs,
an emboss, a deboss or a series of such elements, to accept and/or secure
packet 12. For example, as shown in Figs. 2B and 2D, receptacle 18 may
include various steps and/or contours that may be shaped to mate with,
and/or retain corresponding features on, packet 12. (See also, Fig. 1.)

[053] Figs. 3A-3C illustrate an embodiment of applicator device 14
including exemplary packet-orienting features. For example, as shown Iin Fig.
3A, receptacle 18 may include one or more inner ribs 63, an embossed ridge
64, and a de-bossed area forming a well 65. As shown in Fig. 3B, lid 28 may
be configured to be used with the receptacle shown in Fig. 3A. In some
embodiments, lid 28 may include an indented face 66 which may allow a lid

dome 67 of lid 28 to have a lower profile, as shown in Fig. 3B. Fig. 3C Is a

11
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cross-sectional view of an assembled applicator device 14 including the
components shown Iin Figs. 3A and 3B.

[054] In addition to orienting features, handle 16 may also include one
or more exterior gripping features to facilitate manipulation of applicator
device 14 by a user. For example, receptacle 18 may include gripping
features such as ergonomic shaping and/or sizing, as well as indentations,
protruding gripping members, textured strips and/or areas, rubberized
material, etc., to promote secure gripping of receptacle 18. In some
embodiments, handle 16 may include one or more gripping ribs 68 (e.g., on
receptacle 18), as shown in Fig. 4B.

[055] In some embodiments, applicator device 14 may include a
venting feature configured to allow air flow into or out of receptacle 18. Such
a venting feature may be configured to limit fluid leaking out of handle 16 in
undesirable locations, while stili allowing for a controlled fluid delivery to the
absorbent pad. For example, in some embodiments, a venting feature may
be located at proximal end 20 of handle 16, where air can pass in and out of
handle 16 while the fluid resides at a distal end of handle 16, while applicator
device 14 is held upright. In some embodiments, the venting feature may
include an area that is left unsealed at a junction between lid 28 and rim 62 of
receptacle 18. For example, in certain embodiments, rim 62 of receptacle 18
may include a groove (not shown) over which lid 28 may be left unsealed.

[056] In some embodiments, one or more portions/components of
applicator device 14 may be formed of a transparent or translucent material.
For example, one or more portions of receptacle 18 may be formed of a
transparent or translucent material. In some embodiments, one or more
portions of lid 28, packet 12, and/or base 22 may be formed of transparent or
translucent material. Transparency and/or translucency of certain
portions/components of applicator device 14 may enable observation of the
quantity of fluid remaining in packet 12 and/or may facilitate monitoring the
flow of the fluid through applicator device 14 while it is being dispensed.

[057] As shown in Figs. 5A and 5B, in some embodiments, receptacle

18 may include a three-sided channel 69 configured to direct flow of the fiuid

12



CA 02748488 2011-06-27
WO 2010/078361 PCT/US2009/069730

to distal opening 57 in base 22, which may be slotted to incorporate channel
69. Also, as shown in Figs. 6A and 6B, handle 16 can have a wider base 22
with a flared distal opening 57. Such a wider base 22 may be compatible with
a wider applicator pad 26. For example, as shown in Figs. 7A and 7B,
applicator device 14 may include a wider base 22 and a corresponding wider
applicator pad 26. Features such as channel 69, a flared-type distal opening
57, and a wider base 22 may facilitate increased flow and/or distribution of
fluid to applicator pad 26.

[058] Handle 16, i.e., receptacle 18 and base 22 may be formed using
any suitable process, such as injection molding, machining, and/or any other
suitable manufacturing methods. Features such as open channel 69 and/or
flared-type distal opening 57 may facilitate molding of handle 16. Handle 16
may be formed of any suitable material, including, for example, thermoplastics
such as polyester, S-B block copolymer, polyolefins, etc.

Lid

e ———r—r—

[059] Lid 28 may be configured to sealingly enclose packet 12 within
receptacle 18. Lid 28 may also be flexible, and thus, configured to deflect in
response to application of exterior pressure, enabling application of the
exterior pressure to packet 12 when disposed within receptacle 18 to thereby

“compress packet 12 to release the fluid from packet 12. In some
embodiments, lid 28 may be configured to distribute force applied to lid 28.
For example, in some embodiments, lid 28 may have a dome shape, as
illustrated by lid dome 67. (See Figs. 1, 2B, and 3B.)

[060] Lid 28 may be formed by any suitable method, including
thermoforming and die cutting for semirigid embodiments of lid 28. For
embodiments wherein lid 28 may be a stretchable material, lid 28 may be die
cut stretched. Exemplary materials from which lid 28 may be formed include
any materials suitable for sealing to receptacle 18. Such materials may

include, for example, polyesters, polyolefins, S-B block copolymers, etc.

13



CA 02748488 2011-06-27
WO 2010/078361 PCT/US2009/069730

[061] Lid 28 may be sealingly attached to receptacle 18 using any
suitable method. For example, lid 28 may be attached to receptacle 18 using

heat sealing, adhesive/glue, laser welding, ultrasonic welding, efc.

Base

[062] Base 22 may be located at distal end 24 of handle 16 and may
be configured to direct flow of fluid released from packet 12 to applicator pad
26. As shown in Fig. 2B, distal opening 57 may enable the fluid to flow to
applicator pad 26 after being released from packet 12. As described in more
detail below, in some embodiments, distal opening 57 may be configured to
receive a portion of applicator pad 26.

[063] Base 22 may be formed in a variety of shapes and sizes. In
some embodiments, the shape and/or size of base 22 may generally
correspond to that of applicator pad 26, as shown in Figs. 6A and 6B. (See
also Fig. 1.) In other embodiments, applicator pad 26 may have a shape
and/or size that differs from that of base 22.

[064] Base 22 may be oriented at an angle relative to receptacle 18.
For example, certain embodiments of receptacle 18, e.g., embodiments
having a substantially round shape, as in Fig. 1, may be formed about a
central receptacle axis 70 through, e.g., the substantially round shape of
receptacle 18. Central receptacle axis 70 may be oriented at an angle 71
relative to an axis 72 perpendicular to a plane 74 (see Fig. 2B) including base
22. In some embodiments, angle 71 may be approximately 90 degrees, as
shown in Figs. 1 and 2B, for example. In other embodiments, angle 71 may
be any angle within the range of 0 to 180 degrees. For example, in Fig. 8,
angle 71 is shown at approximately 45 degrees.

[065] As shown in Fig. 8, base 22 may include an inner surface 76
and an outer surface 78 to which applicator pad 26 may be configured to be
affixed. In some embodiments, as shown in Figs. 9A-9H, base 22 may
include one or more perforations 80 over which applicator pad 26 may be
configured to be affixed. Perforations 80 may allow flow of the fluid from

receptacle 18 to applicator pad 26.
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[066] In some embodiments, outer surface 78 may include one or
more channels 82, as shown in Fig. 9G. Channels 82 may be configured to
distribute the fluid to different portions of applicator pad 26. Also, in some
embodiments, outer surface 78 of base 22 may be textured, as shown in Fig.
OH. Texture may not only promote attachment of applicator pad 26 to base
22, but also may facilitate distribution of fluid to different parts of applicator
pad 26.

[067] According to certain embodiments, base 22 may couple to
receptacle 18. Base 22 may couple to receptacle 18 in a variety of ways
known in the mechanical arts, including, but not limited to, attachment by
hinges, adhesives, mechanical interlocks, threaded portions, press-fits,
friction-fits, interference fits, slide-fits, and/or combinations thereof. According
to other embodiments, base 22 may be integrally formed with receptacle 18.
An integral base/handie combination may be manufactured by various
processes known in the art, including, but not limited to, molding, injection
molding, casting, machining, or combinations thereof.

In certain embodiments, applicator device 10 may include an
interchangeable attachment between receptacle 18 and base 22. An
interchangeable attachment may, for example, facilitate the use of bases
having various shapes and sizes on the same receptacle 18, and vice versa.
This may facilitate, e.g., the use of differently-sized applicator pads with the

same receptacle 18.

Applicator Pad

[068] Applicator pad 26 may be configured to be coupled to base 22,
in fluid communication with an inner portion of receptacle 18. In some
embodiments, as shown in Fig. 2B, a portion of applicator pad 2<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>