FLUID APPLICATION DEVICE AND METHOD

Related Applicaiions

0013 The present application claims priority to U.S. Provisional
Application 60/629,173, “Fluid Application Device and Method,” flied on November
17, 2004, by Patrick P. Vanek and Henry L. Lewkowicz, herein incorporated by
reference in its entirety.
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j002] 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 inctudes application of a topical soiution (or fiuid), .., an
antiseptic solution, to sanitize.the arsa 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 handheid device, for example & 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
othaer coniainer.

[004]  in certain instances, existing devices used to apply solutions exhibit
various disadvantages. For example, typical applicators uiilize sponges that do not
retain fiuid efficiently, resulting in leakage. As a result, preparation of targeted areas
for antiseptic cleaning becomes a messy procedure. in addition, leakage of various
fiuids onte areas outside of the targeted areas can iead to pooling of the various
fiuids which may cause irritation or discomiort. '

[005]  Another example of a disadvantage invoives the difficulty of
dispensing a desired dose of fluid at the targeted area. During fluid appiication, in
certain instances, it may be desirable to control the amount of fluid, e.g., antisepfic
solution, that is dispensed from the applicator. However, because existing

applicators dispense fluid inefficiently, the precise amount of solution deliverad to
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the targeted area may be difficult to determine. This may result in either more or
less solution applied to the targeted area than is desired. In addition, typical
applicators utilize foams and/or fiuid delivery systems that fail io imely dispense &
precise amount of fluid. For example, certain applicators with internal ampouies
that siore fluid take time for the fiuid to saturaie the sponge and thus be avaliable
for application 1o the patisnt. This can result in unpred‘iﬂcgztable and imprecise
dispensing of the desired solufion.

Summary

[006] According to certain embodiments, an applicator device for
applying a fluid comprises a handie comprising & proximate end and a distal end,
a base coupled to the proximate end of the handle, and a substaniially hydrophiiic
foam coupled to the base, wherein the substantially hydrophilic foam is configured
to receive the fluid. _

[007] According o certain embodiments, an applicator device can be
supplied ready to use, i.e., without ths nead for additional manipuiation bayond
removing the device from its packaging, if any.

[008] According to certain embodiments, an applicator system comprises
an applicator device for applying a fluid comprising a handile that comprisaes a
proximate end and a distal end, a base coupled to the proximaie end of the
handie, a substantially hydrophilic foam coupied to the base, wherein the
substantially hydrophilic foam is configured to receive the fluid, and a storage
device configured to recsive the applicator device.

0081  According to ceriain embodiments, a method of applying a fluid
- comprises introducing a fluid to a substantially hydrophiiic fcam and depositing &
gesired poriion of the fluid onio & targetad arsa.



[009a] According to the first aspect of the invention, there is provided an applicator
device for applying a topical antiseptic:to a subject’s skin, said device comprising: a handle
having a proximate end and a distal end; a base coupled to the proximate end of the handle; a
substantially hydrophilic foém coupled to the base; and at least one abrasion layer attached to the
substantially hydrophilic foam, for abrading said skin, wherein the substantiaily hydrophilic foam
is configured to dispense the topical anfiseptic onto said skin through the abrasion layer when the
abrasion layer is pressed on the skin to compress the substantially hydrophilic foam.

[009b] According to the sccond aspect of the invention, there is provided an applicator
system, comprising: (a) an applicator device according to the first aspect for applying a topical
antiseptic; and (b) a storage device configured to receive at least a portion of the applicator
device.

[009¢c] According to the third aspect of the invention, there is provided the use of an
applicator device to deliver a topical antiseptic to a subject’s skin, wherein said device comprises:
a handle having a proximate end and a distal end; a base coupled to the proximate end of the
handle; a substantially hydrophilic foam coupled to the base; and at least one abrasion layer
attached to the substantially hydrophilic foam, for abrading said skin, wherein the substantially
hydrophilic foam is configured to dispense the topical antiseptic onto said skin through the
abrasion layer when the abrasion layer is pressed on the skin to compress the substantially

hydrophilic foam.

BRIEF DRSCRIPTION OF THE PRAWINGS

[0101 Fig. 1A illustrates a perspective view of an applicator device according to certain

embodiments;
[011] Fig. 1B illustrates a top view of an applicator device according to certain

embodiments;
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[012] Fig. 1C illustraies a side view of a substantially hydrophilic foam,
according to certain embodiments;

10131 Fig. 1D illustrates a top view of 2 substantially hydrophilic foam,
according to certain embodiments;

[014] Fig. 2A illustrates a perspective view of an applicator system,
according fo cerfain embodiments;

[015]  Fig. 2B illustrates a side view of an applicator system, according 1o
certain embodiments;

[0181  Fig. 3A illustrates a perspective view of a rigid container, according
o certain embodiments;

[017] Fig. 3B illustrates a side view of a rigid container, according to
certain embodiments;

[018] Fig. 4A iliustrates a side view ¢f an applicator device according to
certain embodiments;

[018] Fig. 48 illustraies 2 tdp view of an applicator device according o
certain embodiments;

[020] Fig. 4C illustrates a side view of a substantialiy hydrophitic foam,
according fo certain embodiments;

[0211 Fig. 4D illustrates a top view of a substantially hydrophilic foam,
according to certain embodiments;

[022] Fig. 5A lilustrates a side view of an applicator system with an
applicator device partially removed, according {o certain embodiments;

[023] Fig. 5B ilustrates a side view of an applicator system with an
applicator device, according to certain embodiments;

[0241  Fig. 6A illusirates a side view of an applicator system with &
retracted handle, according to certain embodiments;

[025] Fig. 6B illustrates a side view of an applicator system with a
retractable handie in an extended posifion, according to certain embodiments;

[026] Fig. 8C illustrates a side view of an applicator system with an
extended handie with an applicator device partially removed, according to cerain
embodiments;

[027] Fig. 7A illustrates a side view of an applicator system with an
intermediate endpiece and a ratracted handie, according fo certain embodiments;
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[028] Fig. 78 ilustrates a side view of an applicator system with an
intermediate endpiece and a retractable handie in an extended paosition, according
to certain embodimenis;

0291 Fig. 7C iliustrates a side view of an applicator system with an
intermediate endpiece and an extended handle with an applicator device that is
partially removed, according to certain embodiments;

[030] Fig. 8A iliustrates a side view of an applicator system with a
removable endpiece, according to certain embodiments;

[0311  Fig. 8B illustrates a side view of an applicator system with a
removable endpiece removed, according 1o certain embodiments.

DESCRIPTION OF VARIQUS EMBODIMENTS

(0327 in this appiication, the use of the singular includes the plurai uniess
specifically stated otherwise. in this application, the use of “or” means “and/or”
uniess 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 slements and components comprising
one unit and elements and components that comprise more than one subunit
unless specifically stated otherwise. Wherever possible, the same reference
numbers will be used throughout the drawings to refer to the same or like parts,

[0383] The section headings used herein are for organizational purposes
only, and are not to be construed as limiting the subject matier described. All
documents cited in this application, including, but not iimited to patents, patent
applications, arficles, books, and treatises, are expressly incorporated by
reference in their entirety for any purpose.

{034] The term "fiuid" as used herein refers 1o a liquid that in certain
embodiments may be used to sanitize & region in preparation for various medical
procedures. The liquid may be an antiseptic solution containing an active
ingredient, Various antiseptic solution active ingredients are known in the art,
including, but not limited to, ethanol, isopropyl aicoho!, other alcohols, and
combinations thereof; benzalkonium chloride; benzethonium chioride;

chiorhexidine gluconate; chlornexidine gluconate with alcohol; chioroxylenot;
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clofiucarban; fluorosalan; hexachiorophene; hexylresorcinols; iodine-containing
compounds; povidone iodine; povidone iodine with alcohol, ethanol, isopropy!
alcohol and other alcohols, and combinations thereof.

[035] in certain embodiments, the aniiseptic solution may inciude a
biguanide derivative and/or salis 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. The antiseplic solution may also
incorporate certain surfactants, for example, polyoxyethylene-based nonionic
surfactants, and/or alcohols, for example, ethanol, isopropyl alcchol and other
alcohols, and/or water, in varying amounts. Useful surfactants are known to one
skified in the art, for example, Poloxamer 124 (a/k/a Polyoxypropylene-
polyoxyethylene Block Copolymer 124), which is availabie as Polyoxyethyiene(20)
polyoxypropylene(20) glycol from Asahi Denka Co., Lid., Japan, POE (8) lauryl
ether (available as ‘BL-OEX from Nikko Chemicals Ca., Lid., Tokyo, Japan), POE
(10} lauryt ether, also known as nonoxynol-1C, or NP-10, {available as ‘Emulin NL-
100’ from Sanyo Chemical Industries, Ltd., Kyoto Japan).

[636] In certain embodiments, the antiseptic solution may include an
active ingredient and a polyaxyethylene-based nonionic surfactant in various
concentrations. For example, in certain embodiments, the biguanide derivative
and/or salts thereof may be present at a concentration of about 0.05 to about 5.0
% (w/v of biguanide base) and the polyoxyethylene-based nonionic surfactant
may be present at a concentration of about 0.05 to about 16 % (w/v).

[037] The term “substantially hydrophilic foam” as used herein refers to a
polymer-based foam that has an affinity for water. For example, certain
embodiments of the invention can utllize a polyurethane foam with an open-cell
pore structure. in certain instances, the substantialty hydrophilic foam can be
designed for a high rate of fiuid absorption such as, for example, absorption of
around 20 times the weight of the foam. While not wishing to be bound by theory,
a substantially hydrophiiic foam can demonstrate an affinity for water tnrough one
or more mechanisms including, but not limited to, the presence of polar groups in
the polymer chains that can form hydrogen bonds with water or ligquids containing
active protons and/or hydroxy! groups, a fine open-cell pore structure that

channels liquid into the body of the foam structure by capillary forces, and/or the
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addition of absorbing materials, such as super absorbers and/or surfactants, fo
the foam matrix. Substantially hydrophilic foams that can be utilized in certain

" embodiments of the invention are available from organizations inciuding the
.foiiowing: Rynel, inc. (Boothbay, Maine), Avitar, Inc. (Canton, MA, USA), Lendell
Manufacturing, Inc. (Charies, M!, USA), and Copura (Denmark). In addition,
certain patents, including U.S. Pat. No. 5,135,472 1o Hermann, et al., disclose
substantially hydrophilic foams that may be utilized in certain embodiments of the
invention.

[038] According o certain embodiments, as illustrated in Figs. 1A or 4A,
an applicator device 10 may comprise a handle 100, a base 102, and a
substantially hydrophilic foam 112. Handle 100 may comprise various cross-
sectional geometries, including, but not fimited to, circular, oval, rectanguiar,
trianguiar, polygonai, and/or complex shapes that include combinations thereof,
in certain embodiments, handle 100 may be generaliy smooth along its length. As
iltustrated by Fig, 4A, in certain embodiments, handle 100 may inciude various
indentations and/or protrusions 106 along its iength to facilitate, for exampls, &
user's manipulation of appiicator device 10. indentations and/or protrusions 106
may exist at various locations around the circumference of handie 100. In certain
embodiments, at least a portion of handie 100 may include a surface coating, for
exampie rubber, to facilitaie the use of appiicaior device 10. in certain
embodiments, at least a portion of handie 100 may include a texture applied to the
surface of handie 100 to, e.g., help transport any unwanted liquid away from
handie 100 and allow the user to obtain a secure grip.

[039] In certain embodiments, as illustrated in Figs. 1A-18, handle 100
may define an opening 107, In cerfain embodiments, opening 107 may comprise
various shapes including, but not limited 1o, elliptical, circular, rectanguiar,
polygonal, and the like. in certain embodiments, opening 107 may aliow for a
number of different gripping positions.

[040] According fo certain embodiments, illustrated in Fig. 4A, handle
100 may include a distal end 12 that can define an endpiece 108, Endpiece 108
may, in certain embodiments, be an integral part of handie 100 such as, for
example, an end fo a soiid rod or tube. in certain embodiments, endpiece 108

may be a separate piece from handle 100 that aitaches to handle 100. As
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iltustrated in Fig. 5A, in certain embodiments endpiece 108 may comprise a larger
cross-sectional size than handie 100 to, for example, allow for endpiece 108 to
ssalably interface with a storage device 52. In certain embodiments, endpiece
108 may have a smaller cross-sectional size than handle 100 to, for example,
aliow for endpiece 108 io slide at least partially within handie 100. Non-limiting
exemplary embodiments of certain attachments of endpiece 108 to handie 100
include press-fits, interference-fits, mechanical interlocks, hinges, keyways,
threaded passages, and the like, or combinations thereof.

{0411 in cerfain embodiments, as illustrated in Fig. 6A, a second handle
101 can couple to endpiece 108. in certain embodiments, second handie 101 and
endpiece 108 can form one contiguous piece. In certain embodiments, secona
handle 101 can incorporate certain ergonomic considerations, For example,
second handie 101 can be shaped in a manner fo facilitate a user's grip of
applicator device 10. Although Fig. 6A illustrates one possible shape o
accompiish such considerations, oneg skilied in the art can vary this shape in a
number of ways to accomplish the same result.

0427  in certain embodiments, as iliustrated in Fig. 1A, handie 100 may
include one or more deviations, such as, for exampie, curves, bends, angies, and
the like, at various positions along the length of handle 100. In certain
embodiments, these deviations may exist along muliiple axes or along a singie
axis, and may facilitate, e.g:, ergonomic considerations. For exampie, in certain
embodimenis, handie 100 may inciude a first bend 109 generally along the
vertical axis. In certain embodiments, as discussed in more detail below, first
bend 100 may define an angle 110 with the horizontal axis. in certain
embodiments, handie 100 may define a second bend 111. In certain
embodiments, second bend 1141 may align handie 100 with the horizontal axis. In
cerfain embodiments, an extended handie (not shown) may be attached fo handle
100 fo allow for various considerations, including, but not limited to, greater
jeverage and/or reach. In certain embodiments, as iliustrated in Fig, 4A, handle
100 may not comprise any deviations. In other words, handie 100 may be
generally straight.

[043] In certain embodiments, handie 100 may comprise a solid piece,

such as, for example, a solid rod. In certain embodiments, as ilustrated in Fig.
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4A, at least a portion of handie 100 may include a hollow region 104. Hollow
region 104 may be configured to receive fluid directly or indirectly. In certain
embodiments, directly receiving fluid can be directly received by, for example,
pouring and/or injecting fluid into holiow region 104. In certain embodiments, fluid
can be injected into hollow region 104 through, for example, a substantially
sealable membrane located along the iength of handie 100 and/or at distal end
12. In certain embodiments, fluid can be indirectly received by, for example,
inserting a fiuid-containing device such as, for example, a cartridge or other
container, at ieast partially within holiow region 104. In cerfain embodiments,
such cartridge or container may form part of endpiece 108.

[044]  According to certain embodiments, handls 100 and/or base 102
may be made of numerous materials including, but not limited o, metals, metal-
alloys, plastics and other polymers, including, for example, nylon, composite
materials, or any combination thereof. Handie 100 may be made by various
manufacturing processes known in the art including, but not limited to, molding,
injection molding, machining, casting, extruding, andfor combinations thereof.

[045]  According fo certain embodiments, handie 100 may couple to base
102. In certain embodiments, base 102 may be an integral pari of handie 100.
An integral base/handie combination may be manufactured by various processes
known in the art, including, but not limited to, molding, injection moiding, casting,
machining, or combinations thereof. In certain embodiments, handle 100 may
couple to base 102 in a variety of ways known in the mechanical arts, inciuding,
but not limited to, attachments by hinges, adhesives, mechanical interiocks,
threaded portions, press-fits, friction-fits, interference fits, slide-iits, and/or
combinations thereof.

[048] in certain embodiments, applicator device 10 may include an
interchangeable aitachment betwesn handie 100 and base 102, An
intarchangeabie attachment may, for example, facilitate the use of variously sized
bases 102 on the same handle 100, and vice versa. This may facilitate, e.g., the
use of differently-sizad substantially hydrophilic foams 112 with the same handle
100.

[047]  in certain embodiments, base 102 may comprise a variety of
shapes. For example, as iliustrated in certain embodiments in Figs. 1B and 4B,
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the shape of base 102 may be generally triangular with rounded edges. Other
exampies of shapes for base 102 include, but are not limited to, rectangular,
circular, oval, various polygonal shapes, andfor complex shapes comprising &
combination thereof,

[048] According fo certain embodiments, handle 100 and base 102 may
define an angle 110. Although Figs. 1A and 4A illustrate angle 110 at
approximately 45 degrees, certain embodiments comprise angles within the range
of 0 fo 180 degrees. Allowing angie 110 to vary over a wide range gives flexibility
to the design of applicator 100 to accommodate various factors such as, for
example, ergonomic factors. in certain embodiments, the attachment of handle
100 to base 102 through hinge-iike connections may facilitate a piurality of angles
110. In certain embodiments, the hinge-like connections may comprise lockable
positions, allowing for applicator device 10 to be used at an intermediate angle.

[048] In certain embodiments, base 102 may coupie to substantially
hydrophilic foam 112 by many mechanisms, such as, for example, adhesive
bonding, fusion bonding, mechanica!l interlocks, hook-and-icop mechanisms (e.g.,
Velcro®), threaded pieces, and the like.

f050]  In certain embodiments, a user may dispense fluid contained in
substantially hydrophilic foam 112 by pressing on, and thereby compressing, the
substantially hydrophilic foam. As a result, compression of substantially
hydrophilic foam 112, in certain embodiments, may facilitate the dispensing of
fluid retained by substantially hydrophilic foam 112. in certain embodiments, the
volume of substantially hydrophilic foam 112 can determine the amount of fluid
{i.e., to dispense a desired amount of fiuid) that can be dispensed from
substantially hydrophiiic foam 112. That is, if one desires an applicator that
dispenses a larger amount of fiuid, the volume of substantially hydrophilic foam
112 can be increased {l.e., increase the desired amount). Also, if one desires an
applicator that dispenses a smalier amount of fluid, the volume of substantially
hydrophilic foam 112 can be decreased (i.e., decrease the desired amouni). For
example, as illustrated in certain embodiments in Figs. 1C-1D and 4C-4D, the
thickness of substantially hydrophitic foam 112 may vary, while the cross sectional
area of substantially hydrophilic foam 112 remains constant, to facilitate

dispensing a varied amount of fiuid that generaliy corresponds to the thickness
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variation of substantially hydrophilic foam 112. Alternatively, both the thickness
and the cross sectional area of substantially hydrophilic foam 112 may be varied
in order to vary the amount of liquid dispensed.

[051] According to certain embodiments, an abrasion layer 114 may be
coupled to substantially hydrophiiic foam 112. In certain embodiments, abrasion
layer 114 may abrade an area targeted for treatment, for example the epidermis,
Abrasion may occur before, during, and/or after dispensing the fluid. in certain
embodiments, abrasion may cause a loosening of certain biologic materials, for
example body oils, body soils, and/or bacteria, to facilitate treatment of the
targeted area. For example, before application of an antiseptic solution, a user
may abrade the epidermis of a patient to loosen bacteria in order fo improve the
efficacy of the antiseptic process. in certain embodiments, abrasion fayer 114
may comprise more than one layer of material, which may facilitate a greater
amount of abrasion and/or abrasion of harder to clean areas. in ceriain
embodiments, abrasion laver 114 may comprise various textures and/or weaves,
for example, a gauze-like material. in certain embodiments, abrasion layer 114
may be made from various matertals that facilitate abrasion, inciuding, but not
limited to, cotton, rayon, nylon, and/or combinations thereof. In certain

- embodiments, the material that abrasion layer 114 is made from can be chosen
from a number of materials that exhibit varying degrees of abrasiveness. For
example, the skin of a premature baby can be thin and fragile, thus an applicator
device that comprises an abrasion layer made from nylon or rayon may be
preferabie {o an abrasion layer made from cotion. in certain embodiments,
abrasion layer 114 may comprise a piurality of iayers of different materials.

[052] As illustrated in certain embodiments in Figs. 1A-1C and 4A-4C,
abrasion layer 114 may have a shape that generally corresponds to the shape of
substantially hydrophilic fcam 112. However, in certain embodiments, abrasion
layer 114 may have various other shapes including, but not limited to, circular,
oval, rectangular, trianguiar, polygonal, and the like, or complex shapes including
one or more of the same. In certain embodiments, abrasion iayer 114 may couple
to substantially hydrophilic foam 112 by various attachment mechanisms
including, but not limited fo, adhesive bonding, fusion bonding, mechanical

interlocks, hook-and-loop mechanisms (e.g., Velcro®), threaded pieces, and the
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fike. In certain embodiments, abrasion layer 114 may be laminated to
substantially hydrophilic foam 112. Lamination and/or attachment of various
materials to foams is known in the art. For exampie, U.S. Patent Application No.
10/822,918, U.S. Provisional Application No. 60/464,30€, and PCT Serial No.
US04/012474 all disciose methods and apparatuses for attaching materials tc
polyurethane foam.

[053] In certain embodiments, as illustrated in Figs. 2A and 2B, an
applicator system 20 may comprise appiicator device 10, a sealable container
200, and a storage device 30. In certain embodiments, sealable container 200
may be configured o receive applicator device 10. In certain embodiments,
sealable container 200 may comprise a sea! 202 that may define a sealed region
204 wherein applicator device 10 may be kepl. In certain embodiments, sealable
container 200 may be a removable cover and/or a container, either of which can
be flexible and/or rigid. For example, Fig. 2B illusirates a rigid, sealabie container
200 with a bottomn and side walls that can be made from high-density polyethyiene
and other polymers, or combinations thereof and a fop made from laminated
aluminum foil or other appropriate lidding materials, Tyvek, plastics and the like.
in certain embodiments, sealable container 200 may be made from any material
that can prevent outside contaminanis from entering sealed region 204 including,
but not limited o, one or more polymer-based materials (e.q., plastic frays),
Tyvek, metaliic consiructs, iaminated constructs, paper, and/or any combinations
thereof.

[054] In certain embodiments, an applicator system can be provided to
the user in ready-to-use form. For exampie, as illustrated in Figs, 2A and 2B, an
appiicator device 10 can reside within a sesalable container 200 with a pre-
measured amount of fluid retained by a substantially hydrophilic foam 112 and/or
an abrasion layer 114. Thus, a user can simply open the ssalable container o
gain access to the applicaior device and begin using the applicator device, without
the need for any additional manipulation of the appiicator device. Similarly, as
fllustrated in exemplary embodiments in Figs. 5A-88, the applicator device 10 can
reside within a storage device 52 that comprises a wall 500. The storage device
52 can contain & pre-measured amount of fiuid 506 for retention by substantially
hydrophilic foam 112 and/or an abrasion layer 114. As is discussed in more detait
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below, the wall 500 can form a seal 516 (see, e.g., Fig. 5B) with an endpiece 108
of the applicator device 10. Thus, a user can simply remove the applicator device
10 from the storage device 52, thereby unsealing the endpiece 108 from the wall
500. As a consequence, these configurations can promote the efficient use of the
applicator device in a wide variety of operating conditions.

[055] In certain embodiments, as illustrated in Figs. 2A, 2B, 3A and 3B,
storage device 30 may be configured to receive base 102, substantially
hydrophilic foam 112, and/or abrasion layer 114. In certain embodiments, storage
device 30 may be made from a rigid material that generally prevents substantialiy
hydrophilic foam 112 and/or abrasion layer 114 from being substantially
compressed. Rigid materials consistent with cerfain embodiments of siorage
device 30 include, but are not limited to, metals, plastics and other polymers,
glass, composite materiale, and combinations thereof. In certain embodiments,
storage device 30 may comprise a body 300 and a closure 302. in certain
embodiments, storage device 30 may define an inner portion 304 within which at
least a portion of applicator device 10 can reside. In cerfain embodiments, body
300 may be shaped in a manner so as to facilitate the placement of base 102,
substantially hydrophilic foam 112, and/or abrasion iayer 114 within inner portion
304. in certain embodiments, closure 302 may open and/or close at a hings 303
to facilitate enciosure of base 102, substantially hydrophiiic foam 112, and/or
abrasion tayer 114 within inner portion 304. In certain embodiments, closure 302
may define a recess 306 to allow for handie 100 to pass through storage device
30.

[056] In certain embodiments, recess 306 can incorporate a seal (not
shown) fo substantially contain fluid within inner portion 304 and/or to substantialiy
prevent entry of certain microbes into inner portion 304. in certain embodiments,
the seal can be generally compliant so as to conform around handle 10C. In
certain embodiments, closure 302 can define a tab 305. in certain embodiments,
as iliustrated in Fig. 3B, tab 305 can extend beyond a top surface 301 of body
300. in certain embodiments, tab 305 can facilitate a user's opening and/or
closing of closure 302. For example, tab 305 can allow for a user to open closure

302 even when the user is wearing gloves.
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{0571 Fig. 5A illustrates certain embodiments of an applicator system 50
comprising a storage device 52 configured to receive applicator device 10.
Storage device 52 may comprise a wall 500 and a bottom 502 that define a
chamber 504. in certain embodiments, wall 500 and/or bottom 502 may be
transparent. In certain embodiments, wall 500 and/or bottom 502 may be
transiucent. in certain embodiments, wall 500 and/or bottom 502 may be opaque.
Storage device 52 may comprise various cross-sectionai geometries including, but
not limited to, circutar, oval, rectangular, triangutar, polygonal, or compiex shapes
comprising a combination thereof. '

[058] In certain embodiments, applicator device 10 may be inserted into
and/or removed from chamber 504 of storage device 52, thereby exposing
substantially hydrophiiic foam 112 and/or abrasion layer 114 fo a fiuid 508. in
certain embodiments, storage device 52 may comprise a seat 508. Seat 508 may
inciude one or more angled regions 510 that may define a well 512 to at least
partialty contain fluid 508. As iliustrated by Fig. 5B, in certain embodiments,
angled regions 510 may generally correspond to cerfain surfaces of substantially
hydrophilic foam 112 and/or abrasion layer 114, so as to faciiitate contact between
substantially hydrophilic foam 112 and/or abrasion tayer 114 and fluid 508, As a
result, fluid 506 may be more efficiently transported between substantially
nydrophilic foam 112 andior abrasion iayer 114 and well 512 for later dispensing.
Althougn Figs. 5A-8B iliustrate substantially hydrophilic foam 112 and/or abrasion
layer 114 mating 1o the respective angiad regions (e.g., 510), one skilled in the art
would realize that possible aberrations in mating can ocour due o, e.g., various |
manufacturing tolerances.

[058]  Still referring to certain embodiments as illusirated by Fig. 58,
endpiece 108 may attach to storage device 52 to form an interface 514. Endpiece
108 and wall 500 may form a seal 516 generally located at inferface 514, 3eal
516 may substantially prevent various contaminants from entering chamber 504
and/or fiuid 506. As a result, the sterility of cerfain components within chamber
504 (e.g., handle 104, base 102, substantially hydrophiiic foam 112 and/or
abrasion layer 114, seat 508 and/or fluid 506) may be ensured. in certain
embodiments, seai 516 may be formed by placing a compliant material (e.g.,

rubber) between endpiece 108 and wall 500. in certain embodiments, seal 516
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may be formed by various mechanisms known in the mechanical arts, including,
but not limitad 1o, threaded screw-type mechanisms, press-fit and/or siip—fit
mechanisms, friction-fit mechanisms, and the like, or combinations thereof.

[060] According to certain embodiments, as fllustrated in Figs. 8A-6C,
handle 100 may extend or retract to allow for a larger or smaller appiicaior system
50. in this manner, in certain embodiments, applicator device 10 and/or applicator
system 50 can facilitate certain space-saving design considerations. In certain
embodiments, endpiece 108 and wall 500 may form a seal, as described in more
detail above. As ilustrated in Fig. 6B, handle 100 may be comprised of an upper
portion 800 and a lower portion 802, In certain embodiments, lower portion 602
may slide within upper portion 800 in a telescoping manner. in certain
embodiments, upper poriion 600 may slide within lower portion 602. Other ways
exist in which handie 100 may extend and/or retract including, but not limited o,
an accordion-style collapsing of either or both upper portion 600 and lower poriion
802, a threaded mechanism that aliows for extension and/or retraction by twisting
upper portion 600 ralative to lower portion 802, and/or a folding of upper portion
600 onto lower portion 602 through the use of, e.g., a hinge located between
upper portion 600 and iower portion 602, interconneact 604 may define a fransition
between upper portion 600 and fower portion 602, In certain embodiments,
interconnect 604 may be located at approximately the center of handle 100. In
certain embodiments, interconnect 804 may be located away from the center of
handle 100. In certain embodiments, interconnect 604 may incorporate a locking
mechanism to hold handle 100 in an extended state. Locking mechanisms are
well known in the art and include, but are not limited to, spring-loaded mechanical
stops.

10611  According to certain embodiments, as illustrated in Figs. 7A-7C,
applicator system 50 may comprise an intermediate endpisce 700. Intermediate
endpiece 700 may allow handie 100 to extend and/or retract while intermediate
endpiece 700 retains contact with wall 50C. As a result, any seal formed between
intermediate endpiece 700 and wall 500 continues 1o prevent certain unwanted

centaminants from entering chamber 504, even while handle 100 is extended or
retracted.
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[062] According to certain embodiments, as illustrated in Figs. 8A-8B,

- endpiece 108 may be removed from handle 100. Endpiece 108 may be attached
to handie 100 in a variety of ways known in the art including, but not iimited to,
press-fits, friction-fits, threaded attachments, screws, adhesives, and the like. In
certain embodiments, endpiece 108 can comprise a cavity. in cerfain
embodiments, the cavity can be conical in shape. For exampie, the cross-section
of the cavity can comprise an angled poriion 109 and a fiat portion 110 wherein
angled portion 109 can direct handle 100 foward fiat portion 110 as endpiece 108
is attached io storage device 52. That is, in cerfain embodiments, the cavity can
locate handie 100 in the center of storage device 52 as endpiece 108 is
connected to storage device 52.

[083] According to certain embodiments, the applicator device and/or the
applicator system may be sterilized in various ways known in the art including, but
not limited fo, exposure o ethyiene oxide {{Et},0"), gamma radiation, electron
beam, and/or steam. According fo various embodiments, the fluid may be
sterifized in various ways known in the art including, but not limited to, filtration,
exposure 1o gamma radiation, electron beam, andfor steam. For example, U.S.
Patent No. 6,682,885 discloses a method for sterilizing a fluid that can be
consistent with certain embodiments of the invention.

[0641  According to certain embodiments, as illustrated by Figs. SA-5E,
applicator device 10 may be inserted into siorage device 52 1o place subsiantially
‘hydrophilic foam 112 and/or abrasion layer 114 {see, e.g., Fig. 4A) in contact with
fluid 506. After insertion, endpiece 108 may form a seal with wall 500 of storage
device 52 through, for exampie, a screw mechanism. As substantially hydrophilic
foam 112 andjor abrasion layer 114 contacts fluid 506, fluid 506 may transier tc
substaniially hydrophiiic foam 112 and/or abrasion iayer 114. While applicator
system 50 is sealed, applicator sysiem 50 may be sierilized by exposure io, for
example, (Et}»0, gamma radiation, electron beam, and/or sieam. Once an area
for treatment has been targsted, a user may unsea! endpiece 108 from wall 500
by, for exampie', unscrewing endpiece 108. Thereafter, appiicator device 10 may
be removed from storage device 52, including substantially hydrophilic foam 112
and/or abrasion layer 114, which may contain fiuid 506, The user may then

abrade the epidermis of the area selected for treatment using abrasion layer 114
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(see, e.g., Fig. 4A), in a rubbing or scraping manner. When desired, the user may
apply pressure to applicator device 10, thereby compressing substantially
hydrophilic foam 112 and/or abrasion layer 114 fo release a dssired amount of
fluid 5086 into the targeied area.

[065] Example 1. The effectiveness of the applicators was evaluated
using a Pig Skin Model conducted under controlled laboratory conditions. This
controlied iaboratory model was devised to simulate clinical dermal use of the
applicators to deliver and apply antimicrobial solutions to the skin. The use of this
controlied laboratory mode! allowed the determination of the effectiveness of the
applicator and an antimicrobial solution in reducing bacterial counts on the sKin.

[066] Olanexidine [1- (3.4-~dichlorobenzyl}-5-octylbiguanide] was the
active ingredient of an antiseptic solution tested with four different embodiments of
the applicator invention described herein. The reduction in the colony counts of
the bacteria on the surface of the Pig Skin was determined; the Log-o units were
used for the expression of the counts. This method of expressing the number of
colony forming units is recommended in the requirements in the Tentative Final
Monograph for Health-Care Antiseptic Drug Products; Proposed Rule, dated Jjune
17, 1994, In the Pig Skin study, the number of colony forming units was
determined,

[087] in in vitro studies designed to determine the olanexidine minimum
inhibitory concentration (“MIC") of a wide rangs of bacteria, olanexidine was
shown to inhibit >85% of 1050 organisms with < 32 pg/mi of olanexidine solution.
The bacteria included in the MIC testing study included clinical isolates from a
number of bacterial and fungal species. The MIC method is a widely accepied
methodology that is useful for determining and comparing in vitro antimicrobial
activity, while the Pig Skin Model is useful for determining activity under simuliated

conditions of use. The following chart summarizes the results obtained with the
Pig Skin Modet:
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TABLE 1: EXPERIMENTAL APPLICATOR DESIGN EVALUATIONS

PIG SKIN MODEL EVALUATION
Using 0.91% Olanexidine Aqueous Solution
2 Minute Application Time

Sponge/Gauze Laminate Description Actual Logqo

Reduction

Hvdrophilic Foam, laminated with 1 ply Abrasion }
Layer l 1.32

Hydrophilic Foam, laminated with 2 ply Abrasion

Layer 1.73

Hydrophiiic Foam, laminated with 3 ply Abrasion
Laver 2.02 ‘é

Hydrophilic Foam, laminated with 4 ply Abrasion |
Layer 1.55

[068] Other various embodiments of the invention will be apparent to
those skilled in the art from consideration of the specification and praciice of the
invention disciosed herein. It is intended that the specification and examples be

considered as exempiary only, with a true scope and spirit of the invention being
indicated by the following claims.
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CLAMSS

1. An applisator device for applying a topical antiseptic to a subject's skin, said
gevice. comprising:

a handle having & proximate end and 2 distal end;

& base coupled to the proximate end of the handie;

a substantially hydrophiiic foam coupled to the base; and

al ieast one abrasion layer atta.ahed' to the substandially hydrophiiic foam, for abrading
said skin,

wherein the substantially hydrophilic foam is configured o dispense the {opical antiseptic-
ohte said skin through the abrasion layer when the sbrasion layerls pressed on the skin to
compress the substantialty. hydrophific foam.

2, The applicator device of glaim 1, whersin-the substaniially hydrophflic foam
recsives a desired portion of the topical antiseptic.

‘ 3. The applicator device of claim 2, wherain the substanitially hydroptifiic foam
dispenses the desired portion of the topical antiseptic.

4, The applicator device of claim 1, whereln the topical antiseptic includes at leant
one active ingredient chosen from ethano!, isopropy! altohol, other alcohols, and combinations
thereof, benzalkonium chioride; benzetnonium chioride; ehlorhaxidine gluconate; chioroxyienaol;
cloflucarben; fiurosaian; hexachlorophene;: hexylresorcinols; fodine-containing compounds;
biguanide derivatives of a salt thereot, povidone inding; and povidons fodine with ethanol,
isopropy! aloonol, other aloohol, or 2 combination thereof.

8. The applicator device of ciaim 4, wherein the #t least one active ingredientis a
biguanide derivative or & salt thereof,

£, The applicator dev_?ca of clairm 5, whereln the biguanide derivative or saltthersof
is olanexidine [1-(3,4-dichlorabenzyl)-S«actylbiguanide] or a saf thersof. '

7. The applicator device of claim 5, furiher comprieing & polyoxyethylene (POE)-
hased nonionic surfactant,
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8, The applicator device of ciaim 7, wherein the nonionic sufactant is at least one
surfactant seiected from Polaxamer 124, POE (8)-lauryl ether, and POE (10) isury! sther.

<] The applicator device of claim 7, whereln the biguanide derivative or a salt
thereof is present at & concentration of about 0.06 to about 5.0 % (wiv of biguanide base), and
the polyoxyethyiene-based nonionic surfactant is present at a concentration of about 8.05to
abaout 16 % {wiv),

10.  The appiicator devige of claim 1, wherein the at least one abrasion layer
comprises atexiured andfor woven material

11,  The appilcator device of claim 18, wherein the &l lsast ope abrasion fayer
includes & gauze material which comprises cotfon, rayon, nylon, of & combination thereof.

#

42, The applicator device of claim 1, wherein the at {sast one abrasion iaver includes
a plurality of abrasion iayers in which at least one of the pluralfity of abrasion layers fs coupled {0
he substaniially hydrophilic foam,

443, The applicator device of claim 1, wherein the base Is removable.

14,  The applicator device of ciaim 1, wherein the topical antiseptic is substaritially
starile.

18,  The applicater device of clalm 14, whatein the topicat anﬁs&pﬁcﬂuid iz rendered
substantially sterile by at least one of filtration, gamma radigtion, electron beam, and sieam.

16.  The applicator device of claim 1, wherein the handie is extendable,

47.  The applicator deviee of claim 1, further comprising an intermediate endpiece
coupled to the handie.

18.  The applicator device of claim 1, wherein the handie comprises at isast one
deviation.



18, The applicator device of giaim 1, wherein at least a pottion of the handie
comprises a substantially rubberized surface treatmient.

20.  The applicator device of claim 1, wherein &t izast a portioh of the Handie
comprises 2 substantially textured surface treaiment.

24, The applicator device of claim 1, wheresin the handle comprises at least one
indantation. .

22.  The applicator device of laim 1, wherein the handle comprises af ieast one
protrusion.

23, The applicator device of claim 1, wherain the handie comprises al least one
haliow region,

24, The ap.piicatdr--deuice-af olgim 23, wherein the hollow region.receives the fiuid by
at Isast one of the following: directly and indirectly. '

28 The app’iica’tor device of claim 1, wherein the handle and the base dsfine an
angie,

26, The applicator device of claim 25, wherein the angle is about 45 degress.
27.  The applicator device of claim 25, wherein the angie is adjustable, '

28, The appiicater device of claim 1, wherein the applicator device is provided in
ready-to-use form.

28,  An applicator system. comprising:
(@) an applicator device as recited in claim 1 for applying atopical antiseptic; and
{by & storags device configured to receive at laast & portion of the applicator device.

30, The applicator system of ciaim 28, wherein the substantialiy hydrophilic foam
receives 2 desired portion of the topical artiseptic.
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31,  The applicator gystam of claim 26, Whetein the applicator device gnd the storege
device are sterilized,

32,  The applicator system of cfaim 31, wherein the topicat antiseptic is sterile,

23, The applicator system of claim.28, wherein the topical antiseptic includes at least
one act-'wé ingredient chosen from sthanol, isopropy! alcohol, other atcohols, and combinations
{hereof; benzalkonium chloride; nenzethonium chioride: chiorhexidine gluconate; ehiororylenal;
cloflucarbar; flurpsaian, hexashiorophene; hexylresorcinols; lodine-containing compounds;
biguanide derivatives (or salts thereof); povidons ipding; and povidone iodine with etharnol,
isopropy! alcohel, other alcohol, or & combination thereaf,

34.  The applicator system of claim 33, whersin the af lsast one active ingredientis a
biguanide derivative or & saft thersof.

38 The applicator system of claim 34, wherein the ‘biguanide derivative or salt
theraof l& olanexidine [1 -{3,Ldi‘chiarabenzyi)—5~oa&y§bigvamid&1 or & sali thereof,

a5,  The applicator system of claim 34, further comprising & polyoxyethylene-based
nonionic sutfactant.

7. Thne applicator system of ciaim 38, whersin the nonionic surfactant is gt lsast one
surfaciant selected from Poloxamer 124, POE (8) lauryl ether, and POE (10} lguryl efher.

38,  The applicator system of claim 36, wherein the biguanide derivative or &salt
theref is present at & concentration of about-0.05 to about 5.0 % twiy of biguanide base}, ant
the polyoxyethylene-based nonishic surfactant is present at a concentration of about 00540
ahout 16 % (wiv).

9g.  The applicator system of claim 29, wherein the al least one abrasion layer
comprises & taxtured andfor woven material.

40,  The applicator system of claim 38, wherein the at least one abrasion layer
includes & gauze material which comprises cotton, rayon, nylon, or & combination thereof.
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41.  The applicator system of claim 28, wherein the at least one abrasion layer
includes a plurality of abrasion layers in which at least one of the plurality of ebrasion favers is
coupled to the substanitially hydrophilic foam.

42, The applicator system of claim 28, wherein the base of the applicator device is
removabig,

43, The applicator system of claim 29, wherein the handie of the applicator device is
extendable.

44.  The applicator system of claim 28, wherein the handie of the. applicator device
somprises &t least one deviation.

45, The appiicator system of ciaim 29, wherein af isast a portion of the handie of the
applicator device comprises & substantially rubberized surface treatment.

48,  The applicator system of claim 28, wherein at least a portion of the Handle oithe
applicator device comprises a substantially textured surface treatment,

47.  The applicator system of ciaim 28, wherein the handie of the applicator. device
comprises at least one indentation.

48,  The applicator system of claim 28, whersin the-handie of the applicator device
comprises at least ohe protrusion.

48.  The applicator systern of ciaim 28, wherein the handle ofthe applicator device
comprises atleast one hollow region,

50,  The applicator system of claim 45, wherein the nandle of the applivator davice
comprises at least one substantially sealable membrane.

51, The applicator system of claim 49, wherein the noflow region receives the fuid by
at least one of the following: directly and indirecty.
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52, The applicator system of claim 29, wherein the handie and the base of the
applicator device defing an angie.

53, The applicator system of claim €2, wherein the angie is about 45 degrees..
54,  The applicator system of claim 52, wherein the angle is adjusiable.

55.  The applicator system of claim 28, wherein the sterage device comprises a seal
that forme a well for holding the topical antiseplic.

88,  The applicator system of claim 28, furthier comprising an endpiece coupled to the
mandie of the applisator device, wherein the endpiece sealably attaches to the storaga device.

57.  The appiicator system of claim 29, wherein a2t least & porfion of the applicator
device iz stored within the siorage device.

58, The applicator system of claim 57, wherein the appiicator system is provided in
resdy-to-Use form.

58, The app’ﬁcaﬁtor system of claim 28, wherein the storage device is at least one
sealable sontainer selecied from a removable cover and & container.

§0.  Use of an applicatar device to deliver a topical antiseptic o & subject's skin,
wharein said device comprises:

a handle having a proximaie end and a distal end;

a hase coupled to the proximate end of the handie;

a substantially hydrophilic foam coupled to the base; angd

at least one abrasion layer attached fo the substantially hydrophilic foam, for abrading
said skin,

wherein the subsiantially hydrophilic foam ie configured to dispense the topical antiseptic
onto said skin through the abrasion layer when the abrasion layer is pregsed on-the skin {o
compress the substantialty hydrophilic feam.

8%, The use of claim B0, wherein the fopical antisepiic includes at least one active
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ingradient chesen from ethanal, isopropy! aicohol, other alcohole, and combinations thereof,
henzalkenium chioride; benzethonium chioride; chlorhexidine gluconate; cﬁio.mxyienoi;
cloflucarban; flurosalan; hexachlorophene; hexylrssorcinols; todine-containing compounds;
biguanide derivatives or a sait thereof, povidone icding; and povidone iodine with sthano!,
isopropyl alcohol, other alcohof, ar & combination thereof,

82  The use of claim 61, wherein the active ingredientis a biguanide derivaive or 2
salt theredt,

83, The use of claim 62, wherain the biguanide derivaiive or salt thereof s
planexidine [1-(3,4-dichiorabenzyl)-5-ectytbiguanide] or a salt thereof.

64 The use of clalm 81, further comprising a polyoxyethylene-based nonionic
surfactant.

"85, The use of claim 64, wherin the nonionic surfactant is &t ieast one surfactant
saiscted from Poloxamer 124, POE (8) tauryl ether, and POE (10} fauryl ether,

88,  The use of ciaim 54, wherein the biguanids derivative or 2 salt thereof is present
at & concentration of about 0.05 fo about 5.0 % (wiv of biguanide base}, and the
polvoxyethylene-based nonionic suriactant is present at & concentration of about £.05 1o about

T8 Y (i),

§7. The use of claim 80, wherein the subject’s skin is abradet skin,
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FLUID APPLICATION DEVICE AND METHOD
Absiract
The present appiication invention provides a device for application of fiuids. An
applicator device for applying a fluid, said device comprising: & handle comprising a
proximate end and a distal end; a base coupied to the proximate end of the handle
and a substantially hydrophilic foam coupied 1o the base, wherein the substantially

hydrophilic foam is configured to received the fluid.

FIG. 1A
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