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(57) Abrégée/Abstract:
An Interdental cleaning device that delivers an oral care fluid to a cleaning element via capillary action. The invention can be an
Interdental cleaning device comprising: a housing forming an internal reservoir containing an oral care fluid; an applicator extending
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(57) Abrege(suite)/Abstract(continued):

from the housing, the applicator comprising a stem and at least one cleaning element extending from the stem; and wherein the
stem comprises a capillary material that extends into the reservoir to be In fluid communication with the oral care fluid so that the
caplllary material of the stem delivers the oral care fluid from the reservoir to the at least one cleaning element via capillary action.
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to a cleaning element via capillary action. The mnvention can be an interdental
cleaning device comprising: a housing forming an internal reservoir contain-
ing an oral care fluid; an applicator extending from the housing, the applicat-
or comprising a stem and at least one cleaning element extending from the
stem; and wherein the stem comprises a capillary material that extends into
the reservoir to be in fluid communication with the oral care fluid so that the
capillary material of the stem delivers the oral care fluid from the reservoir to
the at least one cleaning element via capillary action.
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INTERDENTAL CLEANING DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates to an oral care implement, and more particularly to an

interdental cleaning device that delivers an oral care fluid via capillary action.
BACKGROUND OF THE INVENTION

[0002] Gum disease, also known as periodontitis or periodontal disease, 1s one of the most
common dental problems that people suffer from. In its early stages, periodontal disease 1s not
usually painful, which means that many people that have periodontitis do not even realize it.
Research has shown that periodontal disease is an infection in the gums that 1s caused by the
bacteria in plaque when plaque and bacteria build up on and between the teeth. To prevent
periodontal disease, dentists recommend people to improve their dental hygiene such as by
brushing and flossing regularly. In addition, mouthwash is also believed to be an effective
method of removing plaque and bacteria from the teeth. By reducing the amount of plaque in a
person’s mouth, that person can reduce the amount of bacteria in the mouth and greatly reduce
the chance of acquiring periodontal disease.

[0003] Brushing with a toothbrush is the most common method of removing plaque built-up on
the teeth. However, due to the structure of toothbrushes, the bristles are unable to adequately
remove all of the plaque from the areas between the teeth and around the gums. Specifically, the
bristles of conventional toothbrushes are unable to easily penetrate from the buccal or lingual
surfaces of the teeth at the interproximal teeth contact points. Consequently, these portions and
interproximal regions of the teeth are typically not cleaned adequately and are prone to caries.
[0004] Therefore, flossing and the use of mouthwash have been considered the best secondary
remedies and preventative methods for periodontal disease. However, tlossing 1s a difficult
activity for many people to conduct successfully. Specifically, many people have trouble

properly holding the floss with enough strength so as to be able to force the floss between the

teeth. Furthermore, even for people that are able to force the floss into the spaces between the
teeth, the floss has been found to be inefficient, particularly with regards to the removal of

stubborn plaque.
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[000S] Therefore, a need exists for an interdental cleaning device that is easy to use and is able
to effectively and adequately clean the spaces between adjacent teeth. Furthermore, a need exists
for an interdental cleaning device that is able to apply an oral care fluid to the interdental areas
while brushing/scrubbing the interdental areas. Additionally, a need exists for an interdental
cleaning device that can provide targeted cleaning, sensitivity relief and other beneficial effects

to hard to reach areas within the oral cavity.
BRIEF SUMMARY OF THE INVENTION

[0006] Exemplary embodiments of the invention are directed to an interdental cleaning device
that comprises a reservoir and an applicator. In some exemplary embodiments, an oral care fluid
disposed within the reservoir flows to the applicator via capillary action. The applicator
comprises a stem and at least one cleaning element extending outwardly from the stem. In
certain embodiments, the oral care fluid flows through the cleaning elements via capillary action.
In certain other embodiments, the oral care fluid only flows through the stem via capillary action
and is applied to a user’s oral cavity by penetrating the spaces between the teeth with the
applicator.

[0007] In one aspect, the invention can be an interdental cleaning device comprising: a housing
forming an internal reservoir containing an oral care fluid; an applicator extending from the
housing, the applicator comprising a stem and at least one cleaning element extending from the
stem; and wherein the stem comprises a capillary material that extends into the reservoir to be in
fluid communication with the oral care fluid so that the capillary material of the stem delivers the
oral care fluid from the reservoir to the at least one cleaning element via capillary action.

[0008] The reservoir may be partially or completely filled with a mass of capillary material. In
such embodiments, the mass of capillary material contains at least a portion of the oral care fluid.
The mass of capillary material within the reservoir may be integrally formed with, or simply in
contact with, the capillary material of the stem so that the oral care fluid can tlow from the
reservolr to the applicator.

[0009] In certain embodiments, the stem may be detachably coupled to the housing. In such
embodiments, the stem comprises a plug portion and the mass of capillary material comprises a
socket such that the plug portion can be disposed within the socket to enable the oral care fluid
contained in the mass of capillary material to flow into the plug portion of the stem via capillary

action.
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[0010] Further areas of applicability of the present invention will become apparent from the
detailed description provided hereinafter. It should be understood that the detailed description
and specific examples, while indicating the preferred embodiment of the invention, are intended

for purposes of illustration only and are not intended to limit the scope of the invention.
BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The present invention will become more fully understood from the detailed description
and the accompanying drawings, wherein:
[0012] Figure 1 1s a front perspective view of an interdental cleaning device according to a first

embodiment of the present invention;

[0013] Figure 2 1s a cross-sectional view taken along the line II-II of Figure 1 according to one
embodiment of the present invention;

[0014] Figure 3 1s a cross-sectional view taken along the line II-II of Figure 1 according to an
alternative embodiment of the present invention;

[0015] Figure 4 1s a front perspective view of an interdental cleaning device according to a
second embodiment of the present invention;

[0016] Figure 5 is a cross-sectional view taken along the line V-V of Figure 4;

[0017] Figure 6 1s a front view of an applicator for interdental cleaning having channels therein;
[0018] Figure 7 is a front view of an applicator for interdental cleaning having a stem formed of
a core that 1s disposed within a capillary material; and

[0019] Figure 8 1s a front view of an applicator for interdental cleaning having a stem formed of

a core that 1s wrapped or intertwined within a capillary material.
DETAILED DESCRIPTION OF THE INVENTION

[0020] The following description of the preferred embodiment(s) is merely exemplary in nature
and 1s 1n no way intended to limit the invention, 1ts application, or uses.

[0021] The description of illustrative embodiments according to principles of the present
invention is intended to be read in connection with the accompanying drawings, which are to be
considered part of the entire written description. In the description of the exemplary
embodiments of the invention disclosed herein, any reference to direction or orientation is
merely intended for convenience of description and is not intended in any way to limit the scope

of the present invention. Relative terms such as “lower,” “upper,” “horizontal,” “vertical,”
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“above,” “below,” “up,” “down,” “left,” “right,” “top,” “bottom,” “front” and “rear” as well as

22 <6

derivatives thereof (e.g., “horizontally,” “downwardly,” “upwardly,” etc.) should be construed to
refer to the orientation as then described or as shown in the drawing under discussion. These
relative terms are for convenience of description only and do not require that the apparatus be
constructed or operated in a particular orientation unless explicitly indicated as such. Terms
such as “attached,” “affixed,” “connected,” “coupled,” “interconnected,” “secured” and similar
refer to a relationship wherein structures are secured or attached to one another either directly or
indirectly through intervening structures, as well as both movable or rigid attachments or
relationships, unless expressly described otherwise. Moreover, the features and benefits of the
invention are described by reference to the exemplary embodiments illustrated herein.
Accordingly, the invention expressly should not be limited to such exemplary embodiments,
even if indicated as being preferred. The discussion herein describes and illustrates some
possible non-limiting combinations of features that may exist alone or in other combinations of
features. The scope of the invention is defined by the claims appended hereto.

[0022] Referning to Figures 1 and 2, one embodiment of an interdental cleaning device 100
according to the present invention is illustrated. The interdental cleaning device 100 generally
comprises a housing 110 and an applicator 120 extending from the housing 110. Although the
housing 110 is illustrated generically as being cylindrical, the invention 1s not so limited and the
housing 110 may take on any other shape including, without limitation, pyramidal, cubical,
conical, spherical or the like. The housing 110 is sized and configured to comfortably fit within
the hand of a user so that the user can easily manipulate the interdental cleaning device 100, and
more particularly the applicator 120 of the interdental cleaning device 100, during a cleaning
session. Thus, In certain embodiments the housing 110 acts as a handle for the interdental
cleaning device 100. As such, 1n some embodiments an outer surface of the housing 110 can
include grooves and elastomeric or rubber-like materials to facilitate gripping by a user and to
prevent slippage.

[0023] The housing 110 has an outer surface 111, an inner surface 112, a top surface 113 and a
bottom surface 114. The inner surface 112 of the housing 110 defines an internal reservoir 130.
The internal reservoir 130 coritains an oral care fluid 131 that provides oral health benefits to a
user. For example, in certain embodiments the oral care fluid 131 is a mouthwash solution that

cleans the oral surfaces when applied thereto and provides the user with breath freshening
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benefits. In other embodiments, the oral care fluid 131 can be a dentifrice or other tooth cleaning
solution. Of course, the oral care fluid 131 1s not to be in any way limiting of the present
invention and may include fluids or agents that deliver therapeutic, cosmetic, experiential and/or
sensorial benefits to a consumer during an interdental cleaning regimen. Specifically, the oral
care fluid can be anti-sensitivity agents, fluoride, tartar protection agents, antibacterial agents,
oxidative or whitening agents, enamel strengthening or repair agents, tooth erosion preventing
agents, tooth sensitivity ingredients, gum health actives, nutritional ingredients, tartar control or
anti-stain ingredients, enzymes, sensate ingredients, flavors or flavor ingredients, breath
freshening ingredients, oral malodor reducing agents, anti-attachment agents or sealants,
diagnostic solutions, occluding agents, dry mouth reliet ingredients, catalysts to enhance the
activity of any of these agents, colorants or aesthetic ingredients, arginine bicarbonate,
chlorohexidine, triclosan, CPC, zinc oxide and combinations thereof.

[0024] The housing 110 1s formed of a material that 1s able to fluidicly contain the oral care tluid
131 within the reservoir 130. Specifically, the housing 110 may be formed of a plastic material
such as, for example, polyethylene terephthalate, high- or low-density polyethylene, polyvinyl
chloride, polypropylene, polystyrene or polyamide. Of course, the invention is not limited to the
housing 110 being formed of a plastic material and in other embodiments the housing 110 may
be formed of a metal, rubber or any other material that 1s able to contain fluidic substances. As
will be described below with reference to Figure 6, in certain embodiments the housing 110 1s
formed of a material that 1s compressible as a result of force applied from a user squeezing the
housing 110. Furthermore, the housing 110 may contain a clear window (not 1illustrated) to
enable the user to see how much of the oral care fluid 131 remains in the reservoir 130. The
clear window 1s not limited solely to being transparent but may also include translucent windows
or windows that are colored, yet capable of being seen through. In certain other embodiments,
‘the entire housing 110 may be formed of a clear material.

[0025] The interdental cleaning device 110 comprises a mass of capillary material 132 disposed
within the reservoir 130. The mass of capillary material 132 contains at Ieast a portion of the
oral care flmid 131. The mass of capillary material 132 is formed of a capillary material that is
suited to contain a fluidic material therein when the mass of capillary material 132 is subjected to
or comes 1nto contact with the fluidic material. For example, the mass of capillary material 132

can be a porous material, a fibrous material or a material comprising one or more capillary
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channels. In certain embodiments, such as is illustrated in Figure 2, the mass of capillary
material 132 fills a substantial entirety of the reservoir 130. When the mass of capillary material
132 1s brought into contact with a liquid, such as the oral care fluid 131, the mass of capillary
material 132 will begin absorbing the liquid at a rate which decreases over time as the mass of
capillary material 132 becomes saturated with the liquid. The mass of capillary material 132 is
in continuous contact with the oral care fluid 131 so that the mass of capillary material 132 can
constantly deliver the oral care fluid 131 as will be described below.

[0026] The applicator 120 comprises a stem 121 and at least one cleaning element 122 extending
from the stem 121. In the exemplary embodiment, the applicator 120 comprises a plurality of the
cleaning elements 122 extending from the stem 121. However, the invention is not to be limited
by the number or configuration of cleaning elements that extend from the stem 121. In the
exemplary embodiment, the stem 121 extends from the housing 110 along a longitudinal axis A-
A and the cleaning elements 122 extend transversely from the stem 121. The cleaning elements
122 extend from the stem 121 1n a direction towards a distal end 124 of the stem 121 in a slightly
angled manner. However, in certain other embodiments the cleaning elements 122 may extend
from the stem 121 at an angle towards the housing 110 or the cleaning elements 122 may extend
substantially perpendicularly from the stem 121. The particular angle that the cleaning elements
122 extend from the stem 121 1s in no way limiting of the present invention, but may be altered
as discussed above and as would be known to persons skilled in the art in order to achieve
different cleaning benefits and mouth feels. In addition, while the cleaning elements 122 appear
to extend at the same angle toward the distal end 124 1n embodiment shown 1n Figures 1 and 2,
in some embodiments, the cleaning elements 122 may extend at different angles.

[0027] The stem 121 comprises a capillary material and extends into the reservoir 130 through
an opening 115 in the top surface 113 of the housing 110. In the embodiment illustrated in
Figures 1 and 2, the stem 121 is formed entirely of the capillary material and the cleaning
elements 122 are also formed entirely of the capillary material. In such embodiments, the

capillary material of the cleaning elements 122 is of similar hardness, thickness, flexibility and

shape as found in conventional interdental bristles. However, in certain other embodiments, only
the stem 121 1s formed of the capillary material and the cleaning elements 122 are formed of a

non-capillary material, such as conventional interdental bristles as would be known to persons

skilled in the art. The different materials and configurations that can form the stem 121 and
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cleaning elements 122 of the applicator 120 will be described in more detail below with
reference to Figures 6-8.

[0028] Referring solely to Figure 2, the capillary material of the stem 121 of the applicator 120
1s integrally formed with the mass of capillary material 132 disposed in the reservoir 130. Thus,
both the capillary material of the stem 121 and the mass of capillary material 132 are one of a
porous material, a fibrous material, or a material comprising one or more capillary channels.
More specifically, the capillary matenal of the stem 121 and the mass of capillary material 132
are formed from a porous wicking material, such as at least one of polyethylene, polypropylene,
cellulose, wool, polyester, collagen, nylon and combinations thereof.

[0029] By forming the mass of capillary material 132 disposed within the reservoir 130 and the
stem 121 of the applicator 120 out of a capillary matenal, the oral care fluid 131 within the
reservoir 130 1s drawn up through the mass of capillary material 132 and into the stem 121 via
capillary action. The oral care fluid 131 is then delivered to the cleaning elements 122. It should
be understood that the oral care fluid 131 can be delivered from the reservoir 130 to the cleaning
elements 122 directly. Alternatively, the oral care fluid 131 can be delivered indirectly by
drawing the oral care fluid 131 through the stem 121 and delivering it to the cleaning elements
122 via some other component. Furthermore, it should also be understood that capillary action
includes the ability of liquid to flow against the pull of gravity by rising in a space, such as a thin
tube, or through a porous material (and some non-porous materials, such as, without limitation,
liquefied carbon fibre, as would be known to persons skilled in the art). The term “capillary
action” may be used interchangeably herein with the term “wicking.” Furthermore, a capillary
material can be any material, including those described above and other materials now known to
persons skilled in the art or later discovered, that facilitates the movement of liquid through the
material against the pull of gravity. In certain embodiments, the oral care fluid is delivered from
the reservoir 130 to the applicator 120 solely by capillary action. In other embodiments, the oral
care fluid can be delivered from the reservoir 130 to the applicator by a combination of capillary

action and mechanical action.

[0030] Although the stem 121 and mass of capillary material 132 are illustrated in Figure 2 and
described above as being integrally formed, in certain other embodiments, the capillary material
of the stem 121 and the mass of capillary material 132 can be formed separately and coupled

together during a later stage of the manufacturing process. The capillary maternial of the stem
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121 and the mass of capillary material 132 can be made of a mixture of porous and/or fibrous
materials which have a distribution of larger and smaller capillaries in order to achieve various
storage capacities and rates of capillary flow as would be known to persons skilled in the art.
[0031] Furthermore, 1n certain embodiments the capillary action or wicking system, which
includes the mass of capillary material 132 and the applicator 120, may be concentric and tubular
in nature. In such an embodiment, the system comprises layers that can be conceptualized as
onion layers. Each of the layers can provide different properties, compartments, mixing
chambers and fluid release or absorbing characteristics as would be known to persons skilled in
the art.

[0032] It should be understood that the rate and amount of fluid released from the interdental
device 100 will be governed by the chemical and physical properties of the capillary material, the
volume holding capacity of the reservoir 130 and the fluid properties as well as the pressure
applied to or on the applicator 120 during use. The capillary material void volume, porosity,
pore size, density, size and shape will also influence the desired fluid release rate characteristics.
Each of these properties can be individually altered and changed in a manner that would be
known to persons skilled in the art in order to achieve desired capillary material properties.
Furthermore, the capillary material can be treated with food grade surfactants to change the
hydrophobicities and/or hydrophilicities to provide further control over the amount and rate of
fluid released.

[0033] The interdental cleaning device 100 may comprise a sufficient amount of the oral care
fluid 131 in the reservoir 130 so that it can be used multiple times. Specifically, the interdental
cleaning device 100 can be used until the reservoir 130 is empty and the mass of capillary
material 132 and applicator 120 are dry and depleted of the oral care fluid 131. Alternatively,
the interdental cleaning device 100 may only comprise enough oral care fluid 131 to be a single-
use item.

[06034] In use, a user grips the housing 110 and positions the applicator 120 within the user’s oral
cavity. Specifically, the applicator 120, including the stem 121 and cleaning elements 122, is

positioned in between adjacent teeth of the user in order to clean the interproximal/interdental
tooth surfaces. The cleaning elements 122 provide an enhanced cleaning and scraping action to

the interproximal/interdental tooth surfaces in order to remove plaque and bacteria. The

applicator 120, which is formed at least partially of a capillary material as discussed above, will
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contain/store an amount of the oral care fluid 131. As the applicator 120 is pushed in between
adjacent teeth, the contact between the capillary material and the tooth surfaces will put pressure
on the capillary material and cause the oral care fluid 131 to be released from the capillary
material. As such, the oral care fluid 131 is delivered onto the user’s oral care surfaces,
particularly the interproximal/interdental tooth surfaces to provide them with enhanced cleaning
and other health benefits. As the oral care fluid 131 is released from the capillary material of the
applicator 120, additional amounts of the oral care fluid 131 will continuously be absorbed by
the capillary matenial of the applicator 120 from the reservoir 130.

[0035] Referring to Figure 3, an interdental cleaning device 300 will be described. The external
components of the interdental cleaning device 300 are the same as the components of the
interdental cleaning device 100. Therefore, only those components of the interdental cleaning
device 300 that are different from the interdental cleaning device 100 will be described below.
Components of the interdental cleaning device 300 that are the same as or similar to components
of the interdental cleaning device 100 will be numbered the same except the 300-series of
numbers will be used.

[0036] The interdental cleaning device 300 comprises a housing 310 having an internal reservoir
330. The reservoir 330 contains an oral care fluid 331. However, unlike the interdental device
100, the reservoir 330 of the housing 310 comprises the oral care fluid 331 entirely in its liquid
form. In other words, there 1s no capillary or other sponge-like material disposed within the
reservolr 330 for absorbing and storing the oral care fluid 331 (with the exception of the capillary
material of the stem of the applicator as will be described below).

[0037] The 1nterdental device 300 comprises an applicator 320 having a stem 321 with cleaning
elements 322 extending outwardly therefrom. The stem 321 of the applicator 320 extends into
the reservoir 330 through an opening 315 in a top surface 313 of the housing 310. In the
exemplary embodiment, the stem 321 extends into the reservoir 330 so that a proximal end 325
of the stem 321 1s substantially near a floor 334 of the reservoir 330. In certain other
embodiments, the proximal end 323 of the stem 321 extends all the way to the floor 334 of the
reservolr 330 so that the proximal end 32S of the stem 321 makes contact with the floor 334 of

the reservoir 330. In other embodiments, the proximal end 325 of the stem 321 extends half way
to the floor 334 and the floor 334 may be movable towards the top surface 313 of the housing
310 as the oral care fluid 331 flows from the reservoir 330.
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[0038] The stem 321 1s formed of a capillary material. Thus, as the stem 321 comes into contact
with the oral care fluid 331, the stem 321 absorbs the oral care fluid 331 and the oral care fluid

331 flows up through the stem 321 towards a distal end 324 of the stem 321. The stem 321
absorbs the oral care fluid 331 until the entire stem 321 from the proximal end 325 to the distal
end 324 1s saturated with the oral care fluid 331. As the interdental cleaning device 300 is used
to clean in between a user’s teeth in the manner discussed above, the oral care fluid 331 becomes
expelled from the stem 321. As oral care fluid 331 is expelled from the stem 321, the stem 321
continues to absorb additional oral care fluid 331 from the reservoir 330 so as to remain saturated
with the oral care flmid 331 until all of the oral care fluid 331 is soaked up by and contained
within the stem 321 of the applicator 320.

[0039] The closer the proximal end 325 of the stem 321 1s to the floor 334 of the reservoir 330,
the more of the oral care fluid 331 that the stem 321 will be able to transfer via capillary action
or wicking. In other words, the stem 321 1s in direct contact with the oral care fluid 331 in'order
to absorb the oral care fluid 331. Thus, it 1s preferable that the stem 321 extend to the floor 334
of the reservoir 330 as described above. Regardless of how far into the reservoir 330 the stem
321 extends, the stem 321 is in continuous contact with the oral care fluid 331 so as to be able to
constantly deliver the oral care fluid 331 as has been described herein.

[0040] The reservoir 330 of the interdental cleaning device 300 can be refillable. Specifically,
the housing 310 may comprise a removable cover that can be detached from the housing 310 so
that additional oral care fluid can be introduced into the reservoir 330. Alternatively, the
interdental cleaning device 300 may include oral care tluid cartridges that are removable and
replaceable. As such, when the oral care fluid 331 within the reservoir 330 has become depleted,
the empty oral care fluid cartridge can be removed from the housing 310 and a new oral care
fluid cartridge containing an oral care fluid can be coupled to the housing 310 in such a manner
that the stem 321 of the applicator 320 1s in contact with the oral care fluid. In this manner, not
only can the oral care fluid 331 be replaced, but different oral care fluids can be used with the
same housing 310 and applicator 320. In certain other embodiments, the housing 310 may

include one or more openings that include one or more one-way valves. In these embodiments,
additional oral care fluid can be introduced into the reservoir 330 via the one or more openings.

[0041] Referring to Figures 4 and 5, another embodiment of an interdental cleaning device 400

1s 1llustrated. Similar to the interdental cleaning device 100, the interdental cleaning device 400
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comprises a housing 410 having an outer surface 411, an inner surface 412, a top surface 413 and
a bottom surtace 414. The top surface 413 of the housing 410 comprises an opening 415.

[0042] The housing 410 comprises an interior reservoir 430 defined by the inner surface 412.
The reservoir 430 contains an oral care fluid 431 that provides health benefits to a user upon use,
such as any of the oral care tluids described above with reterence to Figures 1 and 2. A mass of
capillary material 432 1s disposed in the reservoir 430 and contains at least a portion of the oral
care fluid 431. The mass of capillary material 432 is disposed within and fills a substantial
entirety of the reservoir 430. However, the mass of capillary material 432 comprises a socket
433, which 1s a portion of the reservoir 430 that 1s devoid of the mass of capillary material 432.
[0043] The interdental cleaning device 400 also comprises an applicator 420 that includes a stem
421 and cleaning elements 422 extending from the stem 421. The applicator 420 1s detachable
from the housing 410 such that it can be coupled to the housing 410 during use and removed
from the housing 410 when the interdental cleaning device 400 1s not being used and for refilling
the reservoir 430 with the oral care fluid 431 after depletion thereof. When the applicator 420 is
detached from the housing 410, an additional amount of the oral care fluid 431 can be introduced
into the reservoir 430 through the opening 415 for absorption by the mass of capillary materal
432 '
[0044] In the exemplary embodiment, the opening 415 is illustrated as being a circular opening
in the top surface 413 of the housing 410. Of course, the invention 1s not to be limited by the
size or shape of the opening 415. Therefore, in certain embodiments, the entire top surface 413
of the housing 410 may be open as would be understood by persons skilled in the art.

[0045]) The applicator 420 also comprises a closure plate 440. Although the closure plate 440 is
illustrated as being a circular plate, the invention is not so limited and the closure plate 440 may
take on any other shape as would be known to persons skilled in the art. In some embodiments,
the shape of the closure plate 440 correspond to the shape of the opening 413 in the top surface
413 of the housing 410 so that the closure plate 440 can close the opening 415. Furthermore, the

closure plate 440 is preferably formed of a material that is able to fluidicly contain the oral care

fluid 431 within the reservoir 430. The closure plate 440 may be made of the same material as
the housing 410 or may be formed of a different material that is also capable of containing the
oral care fluid 431.
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[0046] The closure plate 440 1s sized and configured so as to close the opening 415.
Specifically, the closure plate 440 comprises two protrusions 441 positioned 180 degrees apart
along a periphery 449 of the closure plate 440. Furthermore, the top surface 413 of the housing
410 has two notches 416 that are spaced 180 degrees apart. Thus, when the closure plate 440 is
positioned over the opening 4185, the protrusions 441 properly fit within the notches 416. Once
the protrusions 441 are positioned within the notches 416, the closure plate 440 can be rotated
relative to the housing 410 so that the cover plate 440 will be securely attached to the housing
410. Of course, any other method of attaching the cover plate 440 to the housing 410 as would
be known to persons skilled in the art may be used. For example, the cover plate 440 may attach
to the housing 410 by snap fit, interference fit, hook and loop fasteners, snaps or the like.

[0047] The closure plate 440 comprises a first side 442, a second side 443 and an aperture 444
extending through the closure plate 440 from the first side 442 to the second side 443. The stem
421 of the applicator 420 extends through the aperture 444 1n the closure plate 440 and extends
outwardly from both the first and second sides 442, 443 of the closure plate 440. Specifically,
the stem 421 comprises a plug portion 445 that 1s located on and extends from the second side
443 of the closure plate 440 and a cleaning element-bearing portion 448 that extends from the
first side 442 of the closure plate 440. The plug portion 445 and cleaning element-bearing
portion 448 of the stem 421 can be integrally formed as a single unit or separately formed and
connected at a later step in the manufacturing process. Furthermore, the plug portion 4435 and the
cleaning element-bearing portion 448 can be formed of the same matenal or of different
materials as will be described in more detail below.

[0048] The plug portion 445 1s sized and configured to correspond with the size and
configuration of the socket 433. In the exemplary embodiment, the plug portion 445 1is
cylindrical shaped and the shape of the socket 433 corresponds to the cylindrical shape of the
plug portion 445. Of course, the invention 1s not so limited and the plug portion 445 and socket
433 can take on any other shape as would be known to persons skilled in the art.

[0049] When the closure plate 440 1s detachably coupled to the housing 410 as described above,
the plug portion 445 fits snugly within the socket 433. When the plug portion 445 is disposed
within the socket 433, an outer surface 446 of the plug portion 44S is in contact with an inner
surface 434 of the mass of capillary material 432 that defines the socket 433. Furthermore, a
bottom surface 447 of the plug portion 445 1s in contact with a floor 435 of the socket 433. The
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contact between the plug portion 445 and the mass of capillary material 432 enhances the
capillary flow of the oral care fluid 431 from the mass of capillary material 432 to the plug
portion 445 and eventually to the stem 421 and cleaning elements 421 of the applicator 420. In
some embodiments, the plug portion 445 may comprise a cap that is detachably coupled to the
plug portion 445. The cap encloses plug portion 445 and protects the plug portion 445 against
debris and dust so as to maintain plug portion 443 in a hygienic manner when plug portion 4483 1s
not disposed within the socket 433.

[0050] The entirety of the stem 421 including the plug portion 445 and the cleaning element-
bearing portion 448 is formed of a capillary material. Additionally, as discussed above, the mass
of capillary material 432 i1s formed of a capiilary material. In certain embodiments, the entirety
of the stem 421 and the mass of capillary material 432 are formed of the same capillary material.
However, 1n other embodiments, the mass of capillary material 432 1s formed of a first capillary
material, the plug portion 445 is formed of a second capillary material and the cleaning element-
bearing portion 448 of the stem 421 1s formed of a third capillary material. The pore sizes of the
first, second and third capillary materials may decrease or increase from the first capillary
material to the third capillary material in order to change the storage capacity of the various
components and the rate of flow of the oral care flmd 431 from the reservoir 430 to the
applicator 420 as discussed 1n detail above.

[0051] Referring to Figure 6, an applicator 620 according to an embodiment of the present
invention is illustrated. The applicator 620 can be used with any of the interdental cleaning
devices 100, 300, 400 instead of the applicators 120, 320, 420 discussed above. The applicator
620 comprises a stem 621 and a plurality of cleaning elements 622 extending outwardly from the
stem 621. The stem 621 of the applicator 620 comprises a capillary channel 660. Although the
stem 621 is illustrated as having only one capillary channel 660, in certain other embodiments
the stem 621 can comprise more than one capillary channel 660. For example, the stem 621 can
have a first capillary channel for distributing the oral care fluid to the cleaning elements 622 on
the right side of the stem 621 and a second capillary channel for distributing the oral care fluid to
the cleaning elements 622 on the left side of the stem 621.

[0052] Some of the cleaning elements 622 of the applicator 620 also have a capillary channel
661. Of course, in certain other embodiments, all of the cleaning elements 622 may have a

capillary channel 661. The capillary channels 661 of the cleaning elements 622 extend from the
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capillary channel 660 of the stem 621 to a distal end 629 of the cleaning elements 622. The
capillary channels 661 of the cleaning elements 622 are in fluid communication with the
capillary channel 660 of the stem 621. This promotes the capillary flow of the oral care fluid
from the stem 621 through the cleaning elements 622. By having the capillary channels 661 of
the cleaning elements 622 extend to the distal ends 629 of the cleaning elements 622, the oral
care fluid 1s able to flow through the entirety of the cleaning elements 622 for a more uniform
and effective cleaning. When the applicator 620 is used with the interdental cleaning device 100,
the capillary channels 660, 661 facilitates the flow of the oral care fluid 131 from the reservoir
130 to the cleaning elements 622 via capillary action.

[0053) Additional capillary channels 662 extend from the capillary channel 660 between
adjacent cleaning elements 622. These additional capillary channels 662 further promote the
capillary tlow of the oral care fluid and the distribution of the oral care fluid to a user’s oral
cavity.

[0054] The capillary channels 660, 661, 662 are grooved into the stem 621 and cleaning
elements 622 to facilitate the flow of an oral care fluid to the distal ends 629 of the cleaning
elements 622. The widths of the capillary channels 660, 661, 662 can be varied to govern the
rate of flow delivery and to enable the use of oral care fluids having various viscosities.

[0055] Similarly to the applicators 120, 320, 420 discussed above, the stem 621 and cleaning
elements 622 of the applicator 620 may be formed entirely of a capillary material. In such
embodiments, the cleaning elements 622 can be integrally formed with the stem 621. Of course,
in other embodiments the applicator 620 including the stem 621 and cleaning elements 622 can
be formed of a non-capillary material and the oral care fluid can be transported from the
reservoir to the applicator 620 via capillary action through the capillary channels 660, 661, 662
only.

[0056] When using the applicator 620, it can be preferable to have a housing that is compressible
or squeezable by a user. As such, a user will be able to force an oral care fluid out of the

reservoir and into the capillary channels 660, 661, 662 discussed above to further facilitate the

delivery of the fluids to a user’s oral cavity. However, in certain embodiments, a pump or other

suitable mechanism can be included in the interdental cleaning devices 100, 300, 400 to facilitate
the delivery of the oral care fluid out of the reservoir and into the capillary channels 660, 661,

662. Thus, in these embodiments, the housing may not be compressible or squeezable.
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[0057] Referring to Figure 7, an applicator 720 in accordance with another embodiment of the
mvention 1s illustrated. The applicator 720 comprises a stem 721 and cleaning elements 722
extending from the stem 721. The stem 721 comprises a core 723 and a capillary material 724.
The core 723 is disposed or encased within the capillary material 724. The core 723 may be
formed of a bendable wire that is bent in half to form a U-shape, and then twisted together. The
cleaning elements 722 are preferably bristles, such as nylon bristles, that are attached to and
extend from the core 723. The bristles 722 may be securely attached to the core 723 such as by
welding or may be integrally formed with the core 723. Alternatively, as illustrated in Figure 7,
a portion 728 of the bristles 722 may be encased or disposed within the capillary material 724
while another portion 727 of the bristles 722, which 1s intended to engage a user’s oral cavity and
includes a distal end 729 of the bristles 722, protrudes from the capillary material 724. When in
use, the capillary material 724 of the applicator 720 will absorb the oral care fluid from the
reservolr and draw up and store the oral care fluid. When the applicator 720 is forced through
the spaces between a user’s teeth, the oral care fluid will be expelled from the capillary material
724 and deposited on a user’s teeth to provide health benefits to the user.

[0058] It should be understood that in certain other embodiments, the core 723 can be formed of
a capillary material and it can be disposed in or wrapped by a non-capillary material, such as a
wire. In such embodiments, the core 723 will draw up the oral care fluid from the reservoir via
capillary action. In such an embodiment, the wire that wraps the core 723 can be formed
integrally with the bristles 722.

[0059] Figure 8 illustrates an alternative embodiment of an applicator 820 that is similar to the
applicator 720 1llustrated in Figure 7. The applicator 820 also comprises a stem 821 and
cleaning elements 822 extending therefrom. The stem comprises a core 823, such as a bendable
wire, that 1s disposed within a capillary material 824. However, in Figure 8, the capillary
material 824 does not entirely encase the core 823. Rather, the capillary material 824 of the
applicator 820 wraps or 1s intertwined around the core 823, such as in the helical configuration

iHlustrated.

[0060] It should be understood that in any of the embodiments described above, the interdental
device 100, 300, 400 may also comprise a cap that is detachably coupled to the ho'using. The cap
encloses the applicator and protects the applicator against debris and dust so as to maintain the

applicator in a hygienic manner.
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[0061] In some embodiments, the interdental devices 100, 300, 400 may be used to collect oral
fluid for oral and systemic health diagnosis. In such embodiments, the interdental devices 100,
300, 400 will not have any oral care fluids disposed in a reservoir. Rather, the capillary materials
described in detail above will be used to collect saliva, gingival crevicular fluid, bacteria, oral
tissue debris and cells between the teeth and gum line for testing and diagnosis of any oral health
problems. Thus, the capillary materials in such embodiments will be used to absorb and collect
oral fluid for health diagnoses rather than containing oral care fluids and delivering the oral care
flumids to the oral cavity to provide health benefits.

[0062] As used throughout, ranges are used as shorthand for describing each and every value
that 1s within the range. Any value within the range can be selected as the terminus of the range.
In addition, all references cited herein are hereby incorporated by reference in their entireties. In
the event of a conflict in a definition in the present disclosure and that of a cited reference, the
present disclosure controls.

[0063] While the foregoing description and drawings represent the exemplary embodiments of
the present invention, it will be understood that various additions, modifications and substitutions
may be made therein without departing from the spirit and scope of the present invention as
defined in the accompanying claims. In particular, it will be clear to those skilled in the art that
the present invention may be embodied in other specific forms, structures, arrangements,
proportions, sizes, and with other elements, materials, and components, without departing from
the spirit or essential characteristics thereof, One skilled in the art will appreciate that the
invention may be used with many modifications of structure, arrangement, proportions, sizes,
materials, and components and otherwise, used in the practice of the invention, which are
particularly adapted to specific environments and operative requirements without departing from
the principles of the present invention. The presently disclosed embodiments are therefore to be
considered in all respects as illustrative and not restrictive, the scope of the invention being

defined by the appended claims, and not limited to the foregoing description or embodiments.
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CLAIMS
WHAT IS CLAIMED IS: '
. An interdental cleaning device comprising:

a housing forming an internal reservoir containing an oral care fluid; and

an applicator extending from the housing, the applicator comprising a stem and at
least one cleaning element extending from the stem;

wherein the stem of the applicator extends along a longitudinal axis, and the at
least one cleaning element extends transversely from the stem; and

wherein the stem comprises a capillary material that extends into the reservoir to
“be in {luid communication with the oral care fluid so that the capillary material of the

stem delivers the oral cere fluid from the reservoir to the at least one cleaning element via

capillary action.

2. The interdental cleaning device according to claim 1 wherein the housing is formed of a
material that fluidicly contains the oral care fluid within the reservoir.

3. The interdental cleaning device according to any one of claims 1 to 2 further comprising
a mass of capillary material disposed in the reservoir and containing at least a portion of
the oral care fluid. |

4, The interdental cleaning device according to claim 3 wherein the mass of capillary

material fills a substantial entirety of the reservoir.

S. The interdental cleaning device according to any one of claims 3 to 4 wherein the mass of
capillary material has a first pore size and the stem has a second pore size, the first pore

size being greater than the second pore size.

6. The interdental cleaning device according to any one of c¢laims 3 to 5 wherein the
capillary material of the stem is integrally formed with the mass of capillary material

disposed in the reservoir,

7. The interdental cleaning device according to any one of claims 3 to 6 wherein the
capillary material of the stem and the mass of capillary material disposed in the reservoir
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are @ porous material, a fibrous material, or a material comprising one or more capillary
channels,

8. The interdental cleaning device according to claim 7 wherein the capillary material of the
stem and the mass of capillary material disposed in the reservoir are selected from the
group consisting of polyethylene, polypropylene, cellulose, wool, polyester, collagen,
nylon and combinations thereof. ‘

0. The interdental cleaning device according to any one of claims 1 to 2 wherein the
applicator is detachably coupled to the housing.

10.  The interdental cleaning device according to claim 9 further comprising a mass of
capillary material disposed in the reservoir and containing at least a portion of the oral
care fluid, the stem comprising a plug portion formed of the capillary material, the mass
of capillary material disposed in the reservoir comprising a socket, the plug portion
disposed within the socket o that the oral care (luid contained in the mass of capillary
material can flow into the plug portion of the stem via capillary action.

1l.  The interdental cleaning device according to claim 10 wherein the applicator comprises a
closure plate through which the stem extends, the plug portion of the stem located on a
first side of the closure plate and the at least one cleaning element disposed on a second
side of the closure plate opposite the first side, the closure plate closing an opening in the
housing when the applicator is detachably coupled to the housing, and the closure plate

constructed of a material that fluidicly contains the oral care fluid within the reservoir.

12.  The interdental cleaning device according to claim 9 wherein the applicator comprises a
closure plate, the stem of the applicator extending thrdugh the closure plate, and wherein
the closure plate closes an opening in the housing when the applicator is detachably
coupled to the housing.

13.  The interdental cleaning device according to any one of claims 1 to 12 wherein the stem
is constructed entirely of the capillary material.

14, The interdental cleaning device according to any one of claims 1 to 13 wherein the at
least one cleaning element is integrally formed with the stem and constructed of the
capillary material.
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15.  The interdental cleaning device according to any one of claims | to 14 wherein the stem
comprises one or more capillary channels for flowing the oral cpre fluid form the
reservoir {0 the at least one cleaning element via capillary action.

16,  The interdental cleaning device according to ¢laim 15 wherein the at least one cleaning
element comprises a capillary channel in fluid communication with the one or more
capillary channels of the stem.

17.  The interdental cleaning device according to any one of claims 1 to 12 wherein the stem

comprises a core element disposed within the capillary material of the stem,

18.  ‘The interdental cleaning device according 1o claim 17 wherein the applicator comprises a

plurnlity of the cleaning elements, the cleaning elements comprising bristles, the bristles
secured to the core element and protruding from the capillary material.

19.  The intardental cleaning device according to any one of claims 17 to 18 wherein the core

element is encased in the capillary material of the stem.

20.  The interdental cleaning device according to any one of claims 17 to 18 wherein the
capillary material of the stem wraps around or is intertwined with the core element.

21.  The interdental cleaning device according to any one of claims 1 to 20 further comprising

a cap that is detachably coupled te the housing, the cap enclosing the applicator when
detchably coupled to the housing.

22,  The interdental cleaning device according to any one of claims 1 to 21 wherein a plurality
of the cleaning elements extend transversely from the stem.

23.  Aninterdental cleaning device comprising:

a compressible housing forming an internal reservoir containing an oral care fluid,;
and '

an applicator extending from the housing, the applicator compnsing a stem and at
least one cleaniltg element extending from the stem;

wherein the stem of the applicator extends along @ longitudinal axis, and the at
least one cleaning element extends transversely from the stem; and
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wherein when the housing is compressed, thﬁ: oral care fluid is forced from the

reservoir to the at least one cleaning element.

24.  The interdental cleaning device according to claim 23 whergin the stem comprises a
capillary material that extends into the reservoir to be in fluid communication with the
oral care fluid so that the capillary matenal of the stem delivers the oral care fluid from
the reservoir to the at lcast one cleaning element via capillary action.
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