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ORAL CARE DISPENSER AND ORAL CARE SYSTEM

BACKGROUND

[0001] The present invention relates to an oral care dispenser for dispensing an oral care fluid,
such as an oral care fluid comprising a whitening agent, and to an oral care system comprising
such an oral care dispenser and an oral care implement.
[0002] It is known to provide an oral care dispenser that is operable to dispense an oral care
fluid, such as an oral care fluid comprising a whitening agent, to a user’s teeth. Some known
such oral care dispensers are difficult to operate to dispense a suitable, small volume of the oral
care fluid. This can result in application of a volume of the oral care fluid to a user’s tecth
greater than a volume actually required for the oral care fluid to have the desired effect, such as
teeth whitening. Accordingly, some of the oral care fluid is wasted. Oral care systems
comprising an oral care implement, such as a toothbrush, and an oral care dispenser operable to
dispense an oral care fluid, and connectable to the oral care implement, are known. Some known
such oral care systems suffer from the problem that the dispenser accidentally may be actuated to
dispense some of the oral care fluid when it is not desired to do so, such as when the oral care
dispenser is connected to the oral care implement.
[0003] There is a need for an oral care dispenser that is more easily operable to dispense a
suitable volume of an oral care fluid. There also is a need for an oral care system comprising an
oral care implement and an oral care dispenser connectable to the oral care implement, which
oral care system helps prevent accidental actuation of the dispenser.

BRIEF SUMMARY
[0004] An embodiment of the present invention provides a first oral care dispenser, comprising:
a housing defining a cavity; a wall of flexible material in the cavity, the wall dividing the cavity
into first and second reservoirs of variable volume, the first reservoir containing an oral care
fluid; a first opening in fluid communication with the first reservoir, wherein the oral care fluid is
dispensable from the dispenser through the first opening; a second opening in fluid
communication with the second reservoir via a check valve that permits flow into the second
reservoir from an exterior of the dispenser and restricts flow from the second reservoir to the
exterior of the dispenser; and an actuator operable to dispense the oral care fluid through the first

opening.
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[0005] Optionally, the actuator is operable to push air into the second reservoir through the
check valve.

[0006] Optionally, the actuator comprises a wall defining the second opening and a chamber
fluidly connecting the second opening with the check valve.

[0007] Optionally, the chamber is of variable volume. Further optionally, the actuator is
operable to reduce the volume of the chamber when the second opening is blocked, thereby to
push air from the chamber into the second reservoir through the check valve.

[0008] Optionally, the actuator comprises flexible material defining the chamber of variable
volume.

[0009] Optionally, the actuator defines the first opening and is movable relative to the housing to
reduce the volume of the first reservoir, thereby to dispense the oral care fluid through the first
opening.

[0010] Another embodiment of the present invention provides a second oral care dispenser,
comprising: a housing defining a cavity; a wall in the cavity, the wall dividing the cavity into
first and second reservoirs of variable volume, the first reservoir containing an oral care fluid; a
first opening in fluid communication with the first reservoir, wherein the oral care fluid is
dispensable from the dispenser through the first opening; a second opening in fluid
communication with the second reservoir via a check valve that permits flow into the second
reservoir from an exterior of the dispenser and restricts flow from the second reservoir to the
exterior of the dispenser; and an actuator operable to dispense the oral care fluid through the first
opening; wherein the actuator defines the first opening and is movable relative to the housing to
reduce the volume of the first reservoir, thereby to dispense the oral care fluid through the first
opening.

[0011] Optionally, the wall comprises a wall of flexible material.

[0012] Optionally, in either of the first and second oral care dispensers, the actuator is operable
to pull air into the second reservoir through the check valve.

[0013] Optionally, in either of the first and second oral care dispensers, the housing defines the
second opening and a chamber of fixed volume fluidly connecting the second opening with the
check valve.

[0014] Optionally, in either of the first and second oral care dispensers, the wall of flexible

material comprises a deformable vessel with an orifice in fluid communication with the first
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opening. Further optionally, the vessel is deformable according to a predetermined pattern of
collapse, and/or the vessel comprises a bellows.

[0015] Optionally, in either of the first and second oral care dispensers, the check valve
comprises one of: a diaphragm check valve, a ball check valve, a swing check valve, and a
duckbill check valve.

[0016] Optionally, in cither of the first and second oral care dispensers, the first opening is in
fluid communication with the first reservoir via a second check valve that restricts flow into the
first reservoir from an exterior of the dispenser and permits flow from the first reservoir to the
exterior of the dispenser.

[0017] Optionally, either of the first and second oral care dispensers comprises a flexible or
resilient applicator, wherein the first opening is formed in the applicator.

[0018] Optionally, in either of the first and second oral care dispensers, the first opening is at a
distal end portion of the dispenser and the second opening is at a proximal end portion of the
dispenser.

[0019] Optionally, in ecither of the first and second oral care dispensers, the oral care fluid
comprises one or more oral care agents selected from the group consisting of: antibacterial
agents; oxidative or whitening agents; enamel strengthening or repair agents; tooth erosion
preventing agents; tooth anti-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 scalants; diagnostic solutions; occluding agents, dry mouth relief ingredients; catalysts to
enhance the activity of any of these agents; colorants or aesthetic ingredients; and combinations
thereof.

[0020] Another embodiment of the present invention provides a first oral care system,
comprising: either one of the first and second oral care dispensers; and an oral care implement;
wherein the oral care dispenser is movable relative to the oral care implement between a storage
state, at which a portion of the oral care implement blocks the first opening of the oral care
dispenser from an exterior of the oral care system, and an application state, at which the first
opening of the oral care dispenser is not blocked by the oral care implement.

[0021] A further embodiment of the present invention provides a second oral care system,

comprising: an oral care dispenser comprising: a housing defining a cavity; a wall in the cavity,
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the wall dividing the cavity into first and second reservoirs of variable volume, the first reservoir
containing an oral care fluid; a first opening in fluid communication with the first reservoir,
wherein the oral care fluid is dispensable from the dispenser through the first opening; a second
opening in fluid communication with the second reservoir; and an actuator operable to dispense
the oral care fluid through the first opening; and an oral care implement; wherein the oral care
dispenser is movable relative to the oral care implement between a storage state, at which a
portion of the oral care implement blocks the second opening of the oral care dispenser from an
exterior of the oral care system, and an application state, at which the second opening of the oral
care dispenser is not blocked by the oral care implement.
[0022] Optionally, the wall comprises a wall of flexible material.
[0023] Optionally, the second opening is in fluid communication with the second reservoir via a
check valve that permits flow into the second reservoir from an exterior of the dispenser and
restricts flow from the second reservoir to the exterior of the dispenser.
[0024] Optionally, when the oral care dispenser is in the storage state, a portion of the oral care
implement blocks the first opening of the oral care dispenser from the exterior of the oral care
system. Further optionally, when the oral care dispenser is in the application state, the first
opening of the oral care dispenser is not blocked by the oral care implement.
[0025] Optionally, the oral care dispenser of the second oral care system is either one of the first
and second oral care dispensers.
[0026] Optionally, in either of the first and second oral care systems, when the oral care
dispenser is in the application state, the oral care dispenser is detached from the oral care
implement.
[0027] Optionally, in either of the first and second oral care systems, the oral care implement
comprises a toothbrush.
[0028] 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 embodiments 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
[0029] The present invention will become more fully understood from the detailed description

and the accompanying drawings, wherein:
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[0030] Figure 1 shows a perspective view of an oral care dispenser according to an exemplary
embodiment of the present invention, with an actuator of the dispenser in a first state;
[0031] Figure 2 shows a close-up cross-sectional perspective view of a body of the oral care
dispenser of Figure 1;
[0032] Figure 3 shows a perspective view of the oral care dispenser of Figure 1, with the
actuator of the dispenser in a second state;
[0033] Figure 4A shows a cross-sectional view of an oral care system according to an exemplary
embodiment of the present invention, with the oral care dispenser of the system in a storage state
relative to a toothbrush of the system;
[0034] Figure 4B shows a cross-sectional view of the oral care system of Figure 4A, with the
oral care dispenser in an application state relative to the toothbrush;
[0035] Figure 5 shows a perspective view of an oral care dispenser of an oral care system
according to another exemplary embodiment of the present invention;
[0036] Figure 6 shows a cross-sectional view of the oral care dispenser of Figure 5;
[0037] Figure 7A shows a cross-sectional view of an oral care system according to another
exemplary embodiment of the present invention, with an oral care dispenser of the system in a
storage state relative to a toothbrush of the system;
[0038] Figure 7B shows a cross-sectional view of the oral care system of Figure 7A, with the
oral care dispenser in an application state relative to the toothbrush;
[0039] Figure 8 shows a perspective view of an oral care dispenser according to a further
exemplary embodiment of the present invention; and
[0040] Figure 9 shows a cross-sectional view of the oral care dispenser of Figure 8.

DETAILED DESCRIPTION
[0041] The following description of the preferred embodiment(s) is merely exemplary in nature
and is in no way intended to limit the invention, its application, or uses.
[0042] As used throughout, ranges are used as shorthand for describing each and every value
that is 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 referenced 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.
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[0043] In the following description, each of the exemplary embodiments of the oral care system
of the invention comprises a manually-operated oral care implement, more specifically a
manually-operated toothbrush. However, in variations to these embodiments, the oral care
system could instead comprise a powered implement, such as a powered toothbrush, wherein one
or more oral care elements provided to a head of the implement are drivable so as to be moved
relative to a handle of the implement. In still further embodiments, the oral care system could
instead comprise other forms of oral care implement, such as a soft-tissue cleaner, a tooth
polisher, an interdental brush, a tongue scraper, or another implement designed for oral care. It
is to be understood that other embodiments may be utilised, and that structural and functional
modifications may be made without departing from the scope of the present invention.

[0044] Figures 1 to 3 illustrate an oral care dispenser according to an exemplary embodiment of
the present invention, generally designated with the reference numeral 1. The oral care dispenser
1 comprises a substantially rigid tube, or housing, 100 formed of a plastic, specifically a
thermoplastic polymer, more specifically polypropylene (PP). In some variations to the
illustrated embodiment, the housing 100 may instead or additionally be formed of a different
material, such as a different plastic or thermoplastic polymer. For example, the housing 100 may
instead or additionally be formed of any one or more of the following materials: polypropylene
(PP), polyethylene, polyamide, polyester, cellulosics, styrene-acrylonitrile (SAN), acrylic, and
acrylonitrile butadiene styrene (ABS). While in the illustrated embodiment the housing 100 is
transparent, in variations to the illustrated embodiment the housing 100 may be translucent or
opaque. Nevertheless, it is preferable that the housing 100 be substantially rigid.

[0045] In the illustrated embodiment, a majority of the housing 100 extending from a proximal
end 100a of the housing 100 is defined by circular inner and outer surfaces. The housing 100
tapers towards a distal end 100b of the housing 100, so that a cross-sectional area of the housing
100 reduces with increased proximity to the distal end 100b. In other embodiments, all or a
majority of the housing 100 may instead be defined by elliptical inner and outer surfaces,
polygonal inner and outer surfaces, or irregular inner and outer surfaces.

[0046] The housing 100, and more specifically the inner surface of the housing 100, defines a
cavity 102. In the illustrated embodiment, the cavity 102 has a circular cross-sectional shape. In
other embodiments, the cross-sectional shape of the cavity 102 may instead be a different shape,

such as elliptical, polygonal, or irregular. The cavity 102 is visible through the transparent
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material of the housing 100. Within the cavity 102 is a wall 104 of flexible material dividing the
cavity 102 into first and second reservoirs 110, 120. The wall 104 comprises a vessel 104 that is
deformable according to a predetermined pattern of collapse, and in the illustrated embodiment
comprises a bellows 104. In the illustrated embodiment the wall 104 is opaque, but in variations
to the illustrated embodiment the wall 104 may be transparent or translucent. Each of the first
and second reservoirs 110, 120 is of variable volume, as will be better understood on
consideration of the further description below. The wall 104 surrounds the first reservoir 110. A
portion of the second reservoir 120 is closer to the proximal end 100a of the housing 100 than the
first reservoir 110, and another portion of the second reservoir 120 surrounds the wall 104 and
the first reservoir 110.

[0047] The first reservoir 110 contains, indeed is full of, an oral care fluid 112 comprising one or
more oral care agents. The oral care fluid 112 may be in any fluid form, such as a paste, a gel, or
a liquid. In the illustrated embodiment, the oral care agent comprised in the oral care fluid is a
whitening agent, such as peroxide containing tooth whitening compositions. However, any
suitable oral care agent can be used in embodiments of the present invention. In variations to the
illustrated embodiment, the oral care fluid may comprise one or more oral care agents selected
from the group consisting of: antibacterial agents; oxidative or whitening agents; enamel
strengthening or repair agents; tooth erosion preventing agents; tooth anti-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 scalants; diagnostic solutions; occluding agents, dry
mouth relief ingredients; catalysts to enhance the activity of any of these agents; colorants or
aesthetic ingredients; and combinations therecof. The oral care fluid preferably is free of (i.e., is
not) toothpaste. Preferably, the oral care fluid is intended to provide supplemental oral care
benefits in addition to merely brushing one’s teeth.

[0048] At a distal end portion of the dispenser 1, and more specifically attached to the distal end
100b of the housing 100, the dispenser 1 comprises a flexible and resilient applicator 170 formed
of an clastomeric material, such as an elastomer, a thermoplastic elastomer (TPE), or styrene-
cthylene/butylene-styrene (SEBS). A first opening 130 of the dispenser 1 is formed in, indeed
through, a surface 172 of the applicator 170, and the first opening 130 is at the distal end portion
of the dispenser 1. In the illustrated embodiment, the surface 172 of the applicator 170 is planar,
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but in other embodiments the surface 172 could be undulating or comprise one or more
projections, fingers or nubs extending therefrom and surrounding the first opening 130. The first
opening 130 is in fluid communication with the first reservoir 110 and with an exterior of the
dispenser 1, and the oral care fluid 112 is dispensable from the dispenser 1 through the first
opening 130. More specifically, a rim 106 of the bellows 104 defines an orifice 108 of the
bellows 104 in fluid communication with the first opening 130, and a full circumference or
perimeter of the rim 106 is fixed to the applicator 170 to isolate the first opening 130 and the first
reservoir 110 from the second reservoir 120. The first reservoir 110 is in fluid communication
with the exterior of the dispenser 1 only via the orifice 108 and the first opening 130, in that
order. In variations to the illustrated embodiment, the full circumference or perimeter of the rim
106 is fixed to the inner surface of the housing 100 to isolate the first opening 130 and the first
reservoir 110 from the second reservoir 120.

[0049] At a proximal end portion of the dispenser 1, and more specifically attached to the
proximal end 100a of the housing 100, the dispenser 1 comprises a flexible and resilient body
formed of an elastomeric material, such as an elastomer, a thermoplastic elastomer (TPE), or
styrene-cthylene/butylene-styrene (SEBS). The body comprises an actuator 160 that is operable
to dispense the oral care fluid 112 through the first opening 130, as will be described below. A
second opening 140 of the dispenser 1 is defined by a wall of the actuator 160, is in fluid
communication with the exterior of the dispenser 1, and is at the proximal end portion of the
dispenser 1. The second opening 140 also is in fluid communication with the second reservoir
120 via a check valve, or one-way valve, 150 that permits flow into the second reservoir 120
from the exterior of the dispenser 1 and restricts, preferably prevents, flow from the second
reservoir 120 to the exterior of the dispenser 1. The check valve 150 is formed integrally with
the actuator 160 as part of the body, and is at a fixed location relative to the housing 100. In the
illustrated embodiment, the check valve 150 comprises a diaphragm check valve 150. In other
embodiments, the check valve 150 may comprise any one of a ball check valve, a swing check
valve, and a duckbill check valve.

[0050] Although not present in the illustrated embodiment, in variations to the illustrated
embodiment, the first opening 130 may be in fluid communication with the first reservoir 110 via
a second check valve that restricts, preferably prevents, flow into the first reservoir 110 from the

exterior of the dispenser 1 and permits flow from the first reservoir 110 to the exterior of the
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dispenser 1. Such a second check valve may comprise any one of diaphragm check valve, a ball
check valve, a swing check valve, and a duckbill check valve.

[0051] The actuator 160 comprises flexible and resilient material defining a chamber 162 of
variable volume that fluidly connects the second opening 140 with the check valve 150. A full
circumference or perimeter of the body is fixed to the proximal end 100a of the housing 100 to
isolate the second reservoir 120 from the exterior of the dispenser 1, other than via the check
valve 150, the chamber 162 and the second opening 140. The second reservoir 120 is in fluid
communication with the exterior of the dispenser 1 only via the check valve 150, the chamber
162 and the second opening 140, in that order.

[0052] In Figures 1 and 2, the oral care dispenser 1 is shown with the actuator 160 in a first,
relaxed state. As mentioned above, the actuator 160 is operable to dispense the oral care fluid
112 through the first opening 130. More specifically, when the second opening 140 is blocked
¢.g. by a user’s thumb or finger, the user can apply a force F, sufficient to overcome the
resiliency of the material defining the chamber 162, to the wall of the actuator 160 defining the
second opening 140 to reduce the volume of the chamber 162. This increases the pressure of air
present in the chamber 162 and causes the actuator 160 to enter the second state shown in Figure
3. As will be apparent to the skilled person on consideration of the full present disclosure, the
increased pressure of the air in the chamber 162 causes the air in the chamber 162 to apply a
force to the check valve 150 to overcome the resilience of the check valve 150. The air in the
chamber 162 thus then passes through the check valve 150 into the second reservoir 120, which,
in turn, increases the pressure of air present in the second reservoir 120. The increased pressure
of the air in the second reservoir 120 causes the air in the second reservoir 120 to apply a force to
the bellows 104 to cause the volume of the first reservoir 110 within the bellows 104 to be
reduced until the pressures in the first and second reservoirs 110, 120 are substantially equal.
The reduction of the volume of the first reservoir 110 causes some of the oral care fluid 112
within the first reservoir 110 to be pushed through the first opening 130, and thus dispensed from
the dispenser 1 to the exterior of the dispenser 1, such as onto a user’s teeth or other surface in
the oral cavity, as shown in Figure 3.

[0053] It will be understood that the actuator 160 thus is operable to dispense a predetermined
metered volume or dose of the oral care fluid 112 through the first opening 130, so that the

dispenser 1 is more casily operable to dispense a suitable volume of the oral care fluid 112. The
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predetermined metered volume is that volume of the oral care fluid 112 displaced from the first
reservoir 110 by the increased volume of air introduced to the second reservoir 120, which in
turn substantially equals the volume of air pushed from the chamber 162 of the actuator 160 into
the second reservoir 120.

[0054] When the user subsequently unblocks the second opening 140 and reduces or removes
the force F applied to the wall of the actuator 160 defining the second opening 140, air is
permitted to enter the chamber 162 via the second opening 140 and the resilience of the material
defining the chamber 162 causes the chamber 162 to expand, yet the check valve 150 prevents
air returning from the second reservoir 120 into the chamber 162. The actuator 160 thus returns
to the first, relaxed state shown in Figures 1 and 2.

[0055] Cross sections of an oral care system according to an exemplary embodiment of the
present invention are shown in Figures 4A and 4B. The oral care system comprises the oral care
dispenser 1 shown in Figures 1 to 3 and an oral care implement 10 comprising a toothbrush. The
toothbrush 10 comprises a handle 12, a cavity 14 in the handle 12 with an opening to an exterior
of the toothbrush 10 at a first longitudinal end of the handle 12, and a head 18 comprising oral
care elements, such as bristles, at a second longitudinal end of the handle 12. The oral care
dispenser 1 is movable relative to the toothbrush 10 between a storage state, as shown in Figure
4A, at which a portion of the toothbrush 10, namely a plug 16 within the cavity 14 in the handle
12 of the toothbrush 10, blocks the first opening 130 of the oral care dispenser 1 from an exterior
of the oral care system, and an application state, as shown in Figure 4B, at which the oral care
dispenser 1 is detached from the toothbrush 10 and the first opening 130 of the oral care
dispenser 1 is not blocked by the toothbrush 10. Thus, the oral care system has a mechanism that
helps prevent accidental actuation of the dispenser 1 to dispense some of the oral care fluid 112.
[0056] In variations to the embodiment shown in Figures 4A and 4B, the plug 16 may be
omitted, and the first opening 130 may be blocked from the exterior of the oral care system by a
portion of the cavity 14 forming a seal around the full perimeter or circumference of the
applicator 170 or housing 100 of the dispenser 1. The toothbrush 10 and the dispenser 1 may
comprise respective cooperating retaining members, for detachably locking or retaining the
dispenser 1 in the storage state relative to the toothbrush 10. In further variations to the
illustrated embodiment, when the oral care dispenser 1 is in the storage state, a portion of the

toothbrush 10, such as a cap that is movable relative to, detachable from, the handle, blocks the
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second opening 140 of the oral care dispenser 1 from the exterior of the oral care system, and
when the oral care dispenser 1 is in the application state, the second opening 140 of the oral care
dispenser 1 is not blocked by the toothbrush 10. Thus, the oral care system may have a still
further mechanism to help prevent accidental actuation of the dispenser 1 to dispense some of the
oral care fluid 112.

[0057] Figures 5 and 6 illustrate an oral care dispenser 2 of an oral care system according to
another exemplary embodiment of the present invention. Like reference numerals used in
Figures 5 and 6 and Figures 1 to 3 indicate like components. The oral care dispenser 2 shares
many features with the oral care dispenser 1.

[0058] The oral care dispenser 2 comprises a substantially rigid tube, or housing, 100 formed of
a plastic, specifically a thermoplastic polymer, more specifically polypropylene (PP). In some
variations to the illustrated embodiment, the housing 100 may instead or additionally be formed
of a different material, such as a different plastic or thermoplastic polymer. For example, the
housing 100 may instead or additionally be formed of any one or more of the following
materials: polypropylene (PP), polyethylene, polyamide, polyester, cellulosics, styrene-
acrylonitrile (SAN), acrylic, and acrylonitrile butadiene styrene (ABS). While in the illustrated
embodiment the housing 100 is transparent, in variations to the illustrated embodiment the
housing 100 may be translucent or opaque. Nevertheless, it is preferable that the housing 100 be
substantially rigid.

[0059] In the illustrated embodiment, a majority of the housing 100 extending from a proximal
end 100a of the housing 100 is defined by circular inner and outer surfaces. The housing 100
tapers towards a distal end 100b of the housing 100, so that a cross-sectional area of the housing
100 reduces with increased proximity to the distal end 100b. In other embodiments, all or a
majority of the housing 100 may instead be defined by elliptical inner and outer surfaces,
polygonal inner and outer surfaces, or irregular inner and outer surfaces.

[0060] The housing 100, and more specifically the inner surface of the housing 100, defines a
cavity 102. In the illustrated embodiment, the cavity 102 has a circular cross-sectional shape. In
other embodiments, the cross-sectional shape of the cavity 102 may instead be a different shape,
such as elliptical, polygonal, or irregular. The cavity 102 is visible through the transparent
material of the housing 100. Within the cavity 102 is a piston comprising a substantially rigid
wall 104, which wall 104 divides the cavity 102 into first and second reservoirs 110, 120. Each

11
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of the first and second reservoirs 110, 120 is of variable volume, as will be better understood on
consideration of the further description below.

[0061] The first reservoir 110 contains, indeed is full of, an oral care fluid 112 comprising one or
more oral care agents. The oral care fluid 112 may be in any fluid form, such as a paste, a gel, or
a liquid. In the illustrated embodiment, the oral care agent comprised in the oral care fluid is a
whitening agent, such as peroxide containing tooth whitening compositions. However, any
suitable oral care agent can be used in embodiments of the present invention. In variations to the
illustrated embodiment, the oral care fluid may comprise one or more oral care agents selected
from the group consisting of: antibacterial agents; oxidative or whitening agents; enamel
strengthening or repair agents; tooth erosion preventing agents; tooth anti-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 scalants; diagnostic solutions; occluding agents, dry
mouth relief ingredients; catalysts to enhance the activity of any of these agents; colorants or
aesthetic ingredients; and combinations therecof. The oral care fluid preferably is free of (i.e., is
not) toothpaste. Preferably, the oral care fluid is intended to provide supplemental oral care
benefits in addition to merely brushing one’s teeth.

[0062] At a distal end portion of the dispenser 2, and more specifically attached to the distal end
100b of the housing 100, the dispenser 2 comprises a flexible and resilient applicator 170 formed
of an clastomeric material, such as an elastomer, a thermoplastic elastomer (TPE), or styrene-
cthylene/butylene-styrene (SEBS). A first opening 130 of the dispenser 2 is formed in, indeed
through, a surface 172 of the applicator 170, and the first opening 130 is at the distal end portion
of the dispenser 2. In the illustrated embodiment, the surface 172 of the applicator 170
comprises a plurality of nubs or projections surrounding the first opening 130, but in other
embodiments the surface 172 could be planar. The first opening 130 is in fluid communication
with the first reservoir 110 and with an exterior of the dispenser 2, and the oral care fluid 112 is
dispensable from the dispenser 2 through the first opening 130. More specifically, the first
reservoir 110 is in fluid communication with the exterior of the dispenser 2 only via the first
opening 130.

[0063] At a proximal end portion of the dispenser 2, and more specifically movably attached to

the proximal end 100a of the housing 100, the dispenser 2 comprises a rigid actuator 160 formed
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of a plastic, specifically a thermoplastic polymer, more specifically polypropylene (PP). In some
variations to the illustrated embodiment, the actuator 160 may instead or additionally be formed
of a different material, such as a different plastic or thermoplastic polymer. For example, the
actuator 160 may instead or additionally be formed of any one or more of the following
materials: polypropylene (PP), polyethylene, polyamide, polyester, cellulosics, styrene-
acrylonitrile (SAN), acrylic, and acrylonitrile butadiene styrene (ABS). While in the illustrated
embodiment the actuator 160 is opaque, in variations to the illustrated embodiment the actuator
160 may be translucent or transparent. Nevertheless, it is preferable that the actuator 160 be
substantially rigid.

[0064] The actuator 160 is operable to dispense the oral care fluid 112 through the first opening
130, as will be described below. A second opening 140 of the dispenser 2 is defined by and
through a circumferential wall of the actuator 160, is in fluid communication with the exterior of
the dispenser 2, and is at the proximal end portion of the dispenser 2. The second opening 140
also is in fluid communication with the second reservoir 120 via a check valve, or one-way
valve, 150 that permits flow into the second reservoir 120 from the exterior of the dispenser 2
and restricts, preferably prevents, flow from the second reservoir 120 to the exterior of the
dispenser 2. The check valve 150 is at a fixed location relative to the housing 100. In the
illustrated embodiment, the check valve 150 comprises a diaphragm check valve 150. In other
embodiments, the check valve 150 may comprise any one of a ball check valve, a swing check
valve, and a duckbill check valve.

[0065] Although not present in the illustrated embodiment, in variations to the illustrated
embodiment, the first opening 130 may be in fluid communication with the first reservoir 110 via
a second check valve that restricts, preferably prevents, flow into the first reservoir 110 from the
exterior of the dispenser 2 and permits flow from the first reservoir 110 to the exterior of the
dispenser 2. Such a second check valve may comprise any one of diaphragm check valve, a ball
check valve, a swing check valve, and a duckbill check valve.

[0066] The actuator 160 defines a chamber 162 of variable volume that fluidly connects the
second opening 140 with the check valve 150. The actuator 160 is movably connected to the
proximal end 100a of the housing 100 in such a way that the actuator 160 is movable relative to
the housing 100 towards and away from the distal end 100b of the housing 100 in a direction

parallel to a longitudinal axis of the housing 100. A resilient element, such as a coil spring, 180
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is fixed between the proximal end 100a of the housing 100 and the actuator 160, so that the
resilient element 180 connects the actuator 160 to the proximal end 100a of the housing 100, to
bias the actuator 160 away from the distal end 100b of the housing 100. The connection between
the actuator 160 and the housing 100 is such that the actuator 160 isolates the second reservoir
120 from the exterior of the dispenser 2, other than via the check valve 150, the chamber 162 and
the second opening 140. The second reservoir 120 is in fluid communication with the exterior of
the dispenser 2 only via the check valve 150, the chamber 162 and the second opening 140, in
that order.

[0067] In Figures 5 and 6, the oral care dispenser 2 is shown with the actuator 160 in a first
position relative to the housing 100. As mentioned above, the actuator 160 is operable to
dispense the oral care fluid 112 through the first opening 130. More specifically, when the
second opening 140 is blocked e.g. by a user’s thumb or finger, the user can apply a force F,
sufficient to overcome the resiliency of the resilient element 180, to the actuator 160 to move the
actuator 160 towards the distal end 100b of the housing 100 and thus to reduce the volume of the
chamber 162. This increases the pressure of air present in the chamber 162. As will be apparent
to the skilled person on consideration of the full present disclosure, the increased pressure of the
air in the chamber 162 causes the air in the chamber 162 to apply a force to the check valve 150
to overcome the resilience of the check valve 150. The air in the chamber 162 thus then passes
through the check valve 150 into the second reservoir 120, which, in turn, increases the pressure
of air present in the second reservoir 120. The increased pressure of the air in the second
reservoir 120 causes the air in the second reservoir 120 to apply a force to the wall 104 of the
piston to cause the piston to slide in the cavity 102 towards the distal end 100b of the housing
100, which causes the volume of the second reservoir 120 to increase and the volume of the first
reservoir 110 to be reduced until the pressures in the first and second reservoirs 110, 120 are
substantially equal. The reduction of the volume of the first reservoir 110 causes some of the
oral care fluid 112 within the first reservoir 110 to be pushed through the first opening 130, and
thus dispensed from the dispenser 2 to the exterior of the dispenser 2, such as onto a user’s teeth
or other surface in the oral cavity.

[0068] It will be understood that the actuator 160 thus is operable to dispense a predetermined
metered volume or dose of the oral care fluid 112 through the first opening 130, so that the

dispenser 2 is more easily operable to dispense a suitable volume of the oral care fluid 112. The
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predetermined metered volume is that volume of the oral care fluid 112 displaced from the first
reservoir 110 by the increased volume of air introduced to the second reservoir 120, which in
turn substantially equals the volume of air pushed from the chamber 162 of the actuator 160 into
the second reservoir 120.

[0069] When the user subsequently unblocks the second opening 140 and reduces or removes
the force F applied to the actuator 160, air is permitted to enter the chamber 162 via the second
opening 140 and the resilience of the resilient element 180 causes the chamber 162 to expand,
yet the check valve 150 prevents air returning from the second reservoir 120 into the chamber
162. The actuator 160 thus returns to the state shown in Figures 5 and 6.

[0070] In a variation to the oral care dispenser 2 illustrated in Figures 5 and 6, the piston of the
oral care dispenser 2 may be replaced by with a wall 104 of flexible material that divides the
cavity 102 into first and second reservoirs 110, 120, as per the oral care dispenser 1 of Figures 1
to 3. Such a variation to the oral care dispenser 2 would provide an embodiment of the oral care
dispenser of the present invention. The wall 104 may comprise a bellows or a bag having a rim
defining an orifice in fluid communication with the first opening 130, and a full circumference or
perimeter of the rim may be fixed to the applicator 170 to isolate the first opening 130 and the
first reservoir 110 from the second reservoir 120, or the full circumference or perimeter of the
rim may be fixed to the inner surface of the housing 100 to isolate the first opening 130 and the
first reservoir 110 from the second reservoir 120. In either case, the first reservoir 110 would be
in fluid communication with the exterior of the dispenser only via the orifice and the first
opening 130, in that order.

[0071] Cross sections of the oral care system of an exemplary embodiment of the present
invention comprising the oral care dispenser 2 shown in Figures 5 and 6 are shown in Figures 7A
and 7B. The oral care system comprises the oral care dispenser 2 and an oral care implement 20
comprising a toothbrush.

[0072] The toothbrush 20 comprises a handle 12, a cavity 14 in the handle 12 with an opening to
an exterior of the toothbrush 10 at a first longitudinal end of the handle 12, and a head 18
comprising oral care elements, such as bristles, at a second longitudinal end of the handle 12.
The oral care dispenser 2 is movable relative to the toothbrush 20 between a storage state, as
shown in Figure 7A, at which a portion of the toothbrush 20, namely a plug 16 within the cavity
14 in the handle 12 of the toothbrush 20, blocks the first opening 130 of the oral care dispenser 2
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from an exterior of the oral care system, and an application state, as shown in Figure 7B, at
which the oral care dispenser 2 is detached from the toothbrush 20 and the first opening 130 of
the oral care dispenser 2 is not blocked by the toothbrush 20. Moreover, when the oral care
dispenser 2 is in the storage state, a portion of the toothbrush 20, namely part of the handle 12,
blocks the second opening 140 of the oral care dispenser 2 from the exterior of the oral care
system, and when the oral care dispenser 2 is in the application state, the second opening 140 of
the oral care dispenser 2 is not blocked by the toothbrush 20. Thus, the oral care system has
mechanisms that help prevent accidental actuation of the dispenser 2 to dispense some of the oral
care fluid 112.

[0073] In variations to the embodiment shown in Figures 7A and 7B, the plug 16 may be
omitted, and the first opening 130 may be blocked from the exterior of the oral care system by a
portion of the cavity 14 forming a seal around the full perimeter or circumference of the
applicator 170 or housing 100 of the dispenser 2. The toothbrush 20 and the dispenser 2 may
comprise respective cooperating retaining members, for detachably locking or retaining the
dispenser 2 in the storage state relative to the toothbrush 20.

[0074] The oral care dispenser 2 of the oral care system of Figures 7A and 7B may be varied as
described above, by replacing the piston with a wall 104 of flexible material that divides the
cavity 102 into first and second reservoirs 110, 120, as per the oral care dispenser 1 of Figures 1
to 3, so as to provide a variation to the illustrated embodiment of the oral care system shown in
Figures 7A and 7B.

[0075] Figures 8 and 9 illustrate an oral care dispenser according to a further exemplary
embodiment of the present invention, generally designated with the reference numeral 3. Like
reference numerals used in Figures 8 and 9 and Figures 5 and 6 indicate like components. The
oral care dispenser 3 shares many features with the oral care dispenser 2.

[0076] The oral care dispenser 3 comprises a substantially rigid tube 101 formed of a plastic,
specifically a thermoplastic polymer, more specifically polypropylene (PP). In some variations
to the illustrated embodiment, the tube 101 may instead or additionally be formed of a different
material, such as a different plastic or thermoplastic polymer. For example, the tube 101 may
instead or additionally be formed of any one or more of the following materials: polypropylene
(PP), polyethylene, polyamide, polyester, cellulosics, styrene-acrylonitrile (SAN), acrylic, and
acrylonitrile butadiene styrene (ABS). While in the illustrated embodiment the tube 101 is
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transparent, in variations to the illustrated embodiment the tube 101 may be translucent or
opaque. Nevertheless, it is preferable that the tube 101 be substantially rigid.

[0077] In the illustrated embodiment, the tube 101 extending between proximal and distal ends
101a, 101b of the tube 101 is defined by circular inner and outer surfaces. In other
embodiments, the tube 101 may instead be defined by elliptical inner and outer surfaces,
polygonal inner and outer surfaces, or irregular inner and outer surfaces.

[0078] The tube 101, and more specifically the inner surface of the tube 101, defines a cavity
102. In the illustrated embodiment, the cavity 102 has a circular cross-sectional shape. In other
embodiments, the cross-sectional shape of the cavity 102 may instead be a different shape, such
as elliptical, polygonal, or irregular. The cavity 102 is visible through the transparent material of
the tube 101. Within the cavity 102 is a piston comprising a substantially rigid wall 104, which
wall 104 divides the cavity 102 into first and second reservoirs 110, 120. Each of the first and
second reservoirs 110, 120 is of variable volume, as will be better understood on consideration of
the further description below.

[0079] The first reservoir 110 contains, indeed is full of, an oral care fluid 112 comprising one or
more oral care agents. The oral care fluid 112 may be in any fluid form, such as a paste, a gel, or
a liquid. In the illustrated embodiment, the oral care agent comprised in the oral care fluid is a
whitening agent, such as peroxide containing tooth whitening compositions. However, any
suitable oral care agent can be used in embodiments of the present invention. In variations to the
illustrated embodiment, the oral care fluid may comprise one or more oral care agents selected
from the group consisting of: antibacterial agents; oxidative or whitening agents; enamel
strengthening or repair agents; tooth erosion preventing agents; tooth anti-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 scalants; diagnostic solutions; occluding agents, dry
mouth relief ingredients; catalysts to enhance the activity of any of these agents; colorants or
aesthetic ingredients; and combinations therecof. The oral care fluid preferably is free of (i.e., is
not) toothpaste. Preferably, the oral care fluid is intended to provide supplemental oral care
benefits in addition to merely brushing one’s teeth.

[0080] At a distal end portion of the dispenser 3, and more specifically movably attached to the
distal end 101b of the tube 101, the dispenser 3 comprises a rigid actuator 160 formed of a
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plastic, specifically a thermoplastic polymer, more specifically polypropylene (PP). In some
variations to the illustrated embodiment, the actuator 160 may instead or additionally be formed
of a different material, such as a different plastic or thermoplastic polymer. For example, the
actuator 160 may instead or additionally be formed of any one or more of the following
materials: polypropylene (PP), polyethylene, polyamide, polyester, cellulosics, styrene-
acrylonitrile (SAN), acrylic, and acrylonitrile butadiene styrene (ABS). A first opening 130 of
the dispenser 3 is defined by, indeed formed through, the actuator 160, and the first opening 130
is at the distal end portion of the dispenser 3. In the illustrated embodiment, a surface of the
actuator 160 through which the first opening 130 passes is planar, but in other embodiments the
surface could comprise a plurality of nubs or projections surrounding the first opening 130.
[0081] The first opening 130 is in fluid communication with the exterior of the dispenser 3 and
with the first reservoir 110 via a first check valve, or one-way valve, 200 that restricts, preferably
prevents, flow into the first reservoir 110 from the exterior of the dispenser 3 and permits flow
from the first reservoir 110 to the exterior of the dispenser 3. The first check valve 200 is at a
fixed location relative to and inside the actuator 160. In the illustrated embodiment, the first
check valve 200 comprises a diaphragm check valve 200. In other embodiments, the first check
valve 200 may comprise any one of a ball check valve, a swing check valve, and a duckbill
check valve. The first reservoir 110 is in fluid communication with the exterior of the dispenser
3 only via the first check valve 200 and the first opening 130, in that order. The actuator 160 is
operable to dispense the oral care fluid 112 through the first opening 130, as will be described
below.

[0082] At a proximal end portion of the dispenser 3, and more specifically fixedly attached to the
proximal end 101a of the tube 101, by adhesion or otherwise, the dispenser 3 comprises a rigid
hood 190 formed of a plastic, specifically a thermoplastic polymer, more specifically
polypropylene (PP). In some variations to the illustrated embodiment, the hood 190 may instead
or additionally be formed of a different material, such as a different plastic or thermoplastic
polymer. For example, the hood 190 may instead or additionally be formed of any one or more
of the following materials: polypropylene (PP), polyethylene, polyamide, polyester, cellulosics,
styrene-acrylonitrile (SAN), acrylic, and acrylonitrile butadiene styrene (ABS). While in the
illustrated embodiment the hood 190 is opaque, in variations to the illustrated embodiment the

hood 190 may be translucent or transparent. Nevertheless, it is preferable that the hood 190 be
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substantially rigid. Together, the hood 190 and the tube 101 form, or are comprised in, a housing
100 of the dispenser 3. In some embodiments, the hood 190 is integral with the tube 101.

[0083] A second opening 140 of the dispenser 3 is defined by and through a circumferential wall
of the hood 190 of the housing 100, is in fluid communication with the exterior of the dispenser
3, and is at the proximal end portion of the dispenser 3. The second opening 140 also is in fluid
communication with the second reservoir 120 via a second check valve, or one-way valve, 150
that permits flow into the second reservoir 120 from the exterior of the dispenser 3 and restricts,
preferably prevents, flow from the second reservoir 120 to the exterior of the dispenser 3. The
second check valve 150 is at a fixed location relative to the tube 101 and relative to the hood
190. In the illustrated embodiment, the second check valve 150 comprises a diaphragm check
valve 150. In other embodiments, the second check valve 150 may comprise any one of a ball
check valve, a swing check valve, and a duckbill check valve.

[0084] The hood 190 defines a chamber 192 of fixed volume that fluidly connects the second
opening 140 with the second check valve 150. The connection between the hood 190 and the
tube 101 is such that the hood 190 isolates the second reservoir 120 from the exterior of the
dispenser 3, other than via the second check valve 150, the chamber 192 and the second opening
140. The second reservoir 120 is in fluid communication with the exterior of the dispenser 3
only via the second check valve 150, the chamber 192 and the second opening 140, in that order.
[0085] The actuator 160 is movably connected to the distal end 101b of the tube 101 in such a
way that the actuator 160 is movable relative to the tube 101 towards and away from the
proximal end 101a of the tube 101 in a direction parallel to a longitudinal axis of the tube 101. A
resilient element, such as a coil spring, 210 is fixed between the distal end 101b of the tube 101
and the actuator 160, so that the resilient element 210 connects the actuator 160 to the distal end
101b of the tube 101, to bias the actuator 160 away from the proximal end 101a of the tube 101.
[0086] In Figures 8 and 9, the oral care dispenser 3 is shown with the actuator 160 in a first
position relative to the tube 101. As mentioned above, the actuator 160 is operable to dispense
the oral care fluid 112 through the first opening 130. More specifically, when a user applies a
force F, sufficient to overcome the resiliency of the resilient element 200, to the actuator 160 to
move the actuator 160 towards the proximal end 10la of the tube 101, the check-valve 150
prevents a flow of air from the second reservoir 120 through the second opening 140 via the

chamber 192. Although the applied force F may cause air in the second reservoir 120 to be
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slightly compressed, the piston 140 and air in the second reservoir 120 apply, to the oral care
fluid 112 in the first reservoir 110, a force opposing the applied force F. Accordingly, the
volume of the first reservoir 110 is reduced, which causes some of the oral care fluid 112 within
the first reservoir 110 to be pushed through the second check valve 200 and the first opening
130, and thus dispensed from the dispenser 3 to the exterior of the dispenser 3, such as onto a
user’s teeth or other surface in the oral cavity.

[0087] With the second opening 140 unblocked, when the user reduces or removes the force F
applied to the actuator 160, the biasing force of the resilient element 210 causes the actuator 160
to move in a direction away from the proximal end 101a of the tube 101. This reduces the
pressure in the first reservoir 110 to below that in the chamber 162, which causes air in the
chamber 162 to apply a force to the second check valve 150 to overcome the resilience of the
second check valve 150. Thus, air in the chamber 162 is pulled into the second reservoir 120
through the second check valve 150. In turn, this causes air to be pulled into the chamber 162
via the second opening 140 until the pressures in the first reservoir 110 and the chamber 162 are
substantially equal. The actuator 160 thus returns to the state shown in Figures 8 and 9.

[0088] It will be understood that the actuator 160 thus is operable to dispense a predetermined
metered volume or dose of the oral care fluid 112 through the first opening 130, so that the
dispenser 3 is more casily operable to dispense a suitable volume of the oral care fluid 112. The
predetermined metered volume is that volume of the oral care fluid 112 displaced from the first
reservoir 110 by the reduction in volume of the first reservoir 110 by movement of the actuator
160 relative to the housing 100.

[0089] In a variation to the oral care dispenser 3 illustrated in Figures 8 and 9, the second
opening 140 may be defined elsewhere than by and through the circumferential wall of the hood
190. For example, the second opening 140 may be provided at the proximal-most end of the
dispenser 3, i.e. through the apex of the hood 190.

[0090] In another variation to the oral care dispenser 3 illustrated in Figures 8 and 9, the piston
of the oral care dispenser 3 may be replaced by with a wall 104 of flexible material that divides
the cavity 102 into first and second reservoirs 110, 120, as per the oral care dispenser 1 of
Figures 1 to 3. Such a variation to the oral care dispenser 3 would provide an embodiment of the
oral care dispenser of the present invention. The wall 104 may comprise a bellows or a bag

having a rim defining an orifice in fluid communication with the first opening 130, and a full
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circumference or perimeter of the rim may be fixed to the actuator 160 to isolate the first opening
130 and the first reservoir 110 from the second reservoir 120, or the full circumference or
perimeter of the rim may be fixed to the inner surface of the tube 101 to isolate the first opening
130 and the first reservoir 110 from the second reservoir 120. In either case, the first reservoir
110 would be in fluid communication with the exterior of the dispenser only via the orifice, the
first check valve 200, and the first opening 130, in that order.

[0091] An oral care system according to a further exemplary embodiment of the present
invention comprises the oral care dispenser 3 shown in Figures 8 and 9 and an oral care
implement, such as a toothbrush. The oral care system may be the same as that shown in Figures
7A and 7B, except for a change of shape of the cavity of the toothbrush to accommodate the
actuator 160 of the oral care dispenser 3 in place of the applicator 170 of the oral care dispenser
2. Moreover, the oral care system may be operable in the same way as the system shown in
Figures 7A and 7B, so that the oral care dispenser 3 is movable relative to the toothbrush
between a storage state, at which respective portions of the toothbrush block the first and second
openings 130, 140 of the oral care dispenser 3 from an exterior of the oral care system, and an
application state, at which the oral care dispenser 3 is detached from the toothbrush and the first
and second openings 130, 140 of the oral care dispenser 3 are not blocked by the toothbrush.
Thus, the oral care system may have mechanisms that help prevent accidental actuation of the
dispenser 3 to dispense some of the oral care fluid 112.

[0092] The above-described possible variations to the oral care system shown in Figures 7A and
7B are equally applicable to the oral care system comprising the oral care dispenser 3 shown in
Figures 8 and 9 and the oral care implement.

[0093] In respective variations to each of the oral care systems described herein, the oral care
dispenser of the system may remain attached, such as via a hinge, to the oral care implement of

the system when the oral care dispenser is in the application state.
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CLAIMS
WHAT IS CLAIMED IS:

1. An oral care dispenser, comprising:

a housing defining a cavity;

a wall of flexible material in the cavity, the wall dividing the cavity into first and
second reservoirs of variable volume, the first reservoir containing an oral care fluid;

a first opening in fluid communication with the first reservoir, wherein the oral
care fluid is dispensable from the dispenser through the first opening;

a second opening in fluid communication with the second reservoir via a check
valve that permits flow into the second reservoir from an exterior of the dispenser and
restricts flow from the second reservoir to the exterior of the dispenser; and

an actuator operable to dispense the oral care fluid through the first opening.

2. The oral care dispenser of claim 1, wherein the actuator is operable to push air into the

second reservoir through the check valve.

3. The oral care dispenser of claim 2, wherein the actuator comprises a wall defining the
second opening and a chamber fluidly connecting the second opening with the check

valve.

4. The oral care dispenser of claim 3, wherein the chamber is of variable volume, and the
actuator is operable to reduce the volume of the chamber when the second opening is
blocked, thereby to push air from the chamber into the second reservoir through the

check valve.

5. The oral care dispenser of claim 3 or claim 4, wherein the actuator comprises flexible

material defining the chamber of variable volume.

6. The oral care dispenser of claim 1, wherein the actuator defines the first opening and is
movable relative to the housing to reduce the volume of the first reservoir, thereby to

dispense the oral care fluid through the first opening.
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An oral care dispenser, comprising:

a housing defining a cavity;

a wall in the cavity, the wall dividing the cavity into first and second reservoirs of
variable volume, the first reservoir containing an oral care fluid;

a first opening in fluid communication with the first reservoir, wherein the oral
care fluid is dispensable from the dispenser through the first opening;

a second opening in fluid communication with the second reservoir via a check
valve that permits flow into the second reservoir from an exterior of the dispenser and
restricts flow from the second reservoir to the exterior of the dispenser; and

an actuator operable to dispense the oral care fluid through the first opening;

wherein the actuator defines the first opening and is movable relative to the
housing to reduce the volume of the first reservoir, thereby to dispense the oral care fluid

through the first opening.

The oral care dispenser of claim 7, wherein the wall comprises a wall of flexible material.

The oral care dispenser of any one of claims 6 to 8, wherein the actuator is operable to

pull air into the second reservoir through the check valve.

The oral care dispenser of any one of claims 6 to 9, wherein the housing defines the
second opening and a chamber of fixed volume fluidly connecting the second opening

with the check valve.
The oral care dispenser of any preceding claim, wherein the wall of flexible material
comprises a deformable vessel with an orifice in fluid communication with the first

opening.

The oral care dispenser of claim 11, wherein the vessel is deformable according to a

predetermined pattern of collapse, and/or wherein the vessel comprises a bellows.
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The oral care dispenser of any preceding claim, wherein the check valve comprises one
of: a diaphragm check valve, a ball check valve, a swing check valve, and a duckbill

check valve.

The oral care dispenser of any preceding claim, wherein the first opening is in fluid
communication with the first reservoir via a second check valve that restricts flow into
the first reservoir from an exterior of the dispenser and permits flow from the first

reservoir to the exterior of the dispenser.

The oral care dispenser of any preceding claim, comprising a flexible or resilient

applicator, wherein the first opening is formed in the applicator.

The oral care dispenser of any preceding claim, wherein the first opening is at a distal end
portion of the dispenser and the second opening is at a proximal end portion of the

dispenser.

The oral care dispenser of any preceding claim, wherein the oral care fluid comprises one
or more oral care agents selected from the group consisting of: antibacterial agents;
oxidative or whitening agents; enamel strengthening or repair agents; tooth erosion
preventing agents; tooth anti-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 scalants; diagnostic solutions; occluding agents, dry mouth relief
ingredients; catalysts to enhance the activity of any of these agents; colorants or aesthetic

ingredients; and combinations thereof.

An oral care system, comprising:

the oral care dispenser of any preceding claim; and

an oral care implement;

wherein the oral care dispenser is movable relative to the oral care implement
between a storage state, at which a portion of the oral care implement blocks the first

opening of the oral care dispenser from an exterior of the oral care system, and an
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application state, at which the first opening of the oral care dispenser is not blocked by

the oral care implement.

An oral care system, comprising:
an oral care dispenser comprising:
a housing defining a cavity;
a wall in the cavity, the wall dividing the cavity into first and second
reservoirs of variable volume, the first reservoir containing an oral care fluid;
a first opening in fluid communication with the first reservoir, wherein the
oral care fluid is dispensable from the dispenser through the first opening;
a second opening in fluid communication with the second reservoir; and
an actuator operable to dispense the oral care fluid through the first
opening; and
an oral care implement;
wherein the oral care dispenser is movable relative to the oral care implement
between a storage state, at which a portion of the oral care implement blocks the second
opening of the oral care dispenser from an exterior of the oral care system, and an
application state, at which the second opening of the oral care dispenser is not blocked by

the oral care implement.

The oral care system of claim 19, wherein the wall comprises a wall of flexible material.

The oral care system of claim 19 or claim 20, wherein the second opening is in fluid
communication with the second reservoir via a check valve that permits flow into the
second reservoir from an exterior of the dispenser and restricts flow from the second

reservoir to the exterior of the dispenser.
The oral care system of any one of claims 19 to 21, wherein, when the oral care dispenser

is in the storage state, a portion of the oral care implement blocks the first opening of the

oral care dispenser from the exterior of the oral care system.
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The oral care system of claim 22, wherein, when the oral care dispenser is in the
application state, the first opening of the oral care dispenser is not blocked by the oral

care implement.

The oral care system of any one of claims 19 to 23, wherein the oral care dispenser is as

defined in any one of claims 1 to 17.
The oral care system of any one of claims 18 to 24, wherein, when the oral care dispenser
is in the application state, the oral care dispenser is detached from the oral care

implement.

The oral care system of any one of claims 18 to 25, wherein the oral care implement

comprises a toothbrush.
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. |:| Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

—_

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

m No protest accompanied the payment of additional search fees.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-17

Oral care dispenser with a housing defining a cavity and
including a flexible wall dividing the cavity into two
reservoirs, one containing an oral care fluid dispensable
through an opening by operating an actuator

2. claims: 18-26

Oral care system comprising an oral care dispenser and an
oral care implement wherein the oral care dispenser is
movable between storage state and an application state.
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