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(57) Abstract: Disclosed is an oral care implement, comprising: a body comprising a handle, a head at an end of the handle, and at
least one fluid outlet, the head having at least one oral care element extending therefrom; a reservoir in the body and for storing an
oral care fluid; and a supply mechanism connected to the body, the supply mechanism comprising: a user-operable selector compris-
ing a cam, and an actuator comprising a follower in contact with the same, the actuator operable to cause the oral care fluid to flow
from the reservoir towards the fluid outlet, and wherein the cam is movable relative to the body to cause movement of the follower
relative to the body and thereby operate the actuator.
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ORAL CARE IMPLEMENT

BACKGROUND

[0001] The present invention relates to an oral care implement, such as a toothbrush, having a
supply mechanism for supplying an oral care fluid to a fluid outlet of the implement.
[0002] It is known to provide an oral care implement, such as a toothbrush, with a reservoir
storing an oral care fluid that is feedable to a fluid outlet at a head of the implement. In some
known such oral care implements, a thin diaphragm or membrane is provided at a thumb grip of
a handle of the implement, which diaphragm is repeatedly deformable to cause pumping of the
oral care fluid to the fluid outlet. However, the reliability over time of such known oral care
implements depends upon the thin diaphragm remaining intact. Other known oral care
implements have mechanisms including many moving parts for driving oral care fluid from a
reservoir to a fluid outlet. However, such other known oral care implements are bulky,
expensive to manufacture and assemble, and their reliability over time relies on the various
components continuing to function and interact correctly.
[0003] There is a need for an oral care implement having a more robust supply mechanism for
supplying an oral care fluid to a fluid outlet of the implement. There also is a need for an oral
care implement having a simple and compact supply mechanism for supplying an oral care fluid
to a fluid outlet of the implement.

BRIEF SUMMARY
[0004] An embodiment of the present invention provides an oral care implement, comprising: a
body comprising a handle, a head at an end of the handle, and at least one fluid outlet, the head
having at least one oral care element extending therefrom; a reservoir in the body and for storing
an oral care fluid; and a supply mechanism connected to the body, the supply mechanism
comprising: a user-operable selector comprising a cam, and an actuator comprising a follower in
contact with the same, the actuator operable to cause the oral care fluid to flow from the reservoir
towards the fluid outlet, and wherein the cam is movable relative to the body to cause movement
of the follower relative to the body and thereby operate the actuator.
[0005] Optionally, the cam is a linear cam.
[0006] Optionally, each of the cam and the follower comprises a surface in contact with the other

of the cam and the follower. Further optionally, one or each of the cam and the follower
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comprises a planar surface in contact with the other of the cam and the follower. Still further
optionally, the cam comprises a planar first surface in contact with a planar second surface of the
follower, and the first surface is parallel to the second surface.

[0007] Optionally, the selector comprises a user-contactable surface forming a portion of an
exterior surface of the oral care implement. Optionally, the user-contactable surface is fixed
relative to the cam. Optionally, the selector comprises a unitary component comprising the user-
contactable surface and the cam.

[0008] Optionally, the selector defines a portion of a fluid passageway extending to the fluid
output.

[0009] Optionally, the follower defines a portion of a fluid passageway extending to the fluid
output.

[0010] Optionally, the cam is movable relative to the body along a first axis and the follower is
movable relative to the body along a second axis that is at between 45 and 90 degrees to the first
axis. Further optionally, the second axis is substantially perpendicular to the first axis.

[0011] Optionally, the follower is movable relative to the body along an axis substantially
parallel to a longitudinal axis of the oral care implement.

[0012] Optionally, the supply mechanism comprises a first valve connected to the actuator, and
the actuator is operable to cause movement of the first valve relative to the reservoir between a
first position, at which the first valve isolates the reservoir from downstream of the valve, and a
second position, at which the reservoir is in fluid communication with downstream of the first
valve. Further optionally, the first valve comprises one of a check valve, a diaphragm check
valve, a ball check valve, a swing check valve, a duckbill check valve, and a plunger valve.
[0013] Optionally, the supply mechanism comprises a biasing device that biases the supply
mechanism to a state in which the first valve is at the first position.

[0014] Optionally, the reservoir is comprised in an aerosol can. The actuator may be connected
to the first valve via a valve stem of the aerosol can, and the actuator may be operable to cause
movement of the valve stem relative to the reservoir, thereby to cause movement of the first
valve relative to the reservoir between the first position and the second position.

[0015] Optionally, the oral care fluid is stored in the reservoir with a propellant. Preferably, the
propellant comprises a liquefied gas. Further preferably, the liquefied gas comprises one or more

of propane, butane, isobutene, dimethyl ether, and a hydroflurocarbon, or a mixture of any two or
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more thereof. The propellant may additionally or alternatively comprise a compressed gas.
Optionally, the compressed gas comprises one or more of nitrogen, carbon dioxide, nitrous
oxide, and compressed air, or a mixture of any two or more thereof.

[0016] Optionally, the supply mechanism comprises a pump for pumping the oral care fluid from
the reservoir towards the fluid outlet, and the actuator is operable to cause the pump to pump the
oral care fluid from the reservoir towards the fluid outlet.

[0017] Optionally, the pump comprises a first valve, a second valve downstream from the first
valve, and a chamber between the first valve and the second valve. Further optionally, the first
valve comprises one of a check valve, a diaphragm check valve, a ball check valve, a swing
check valve, a duckbill check valve, and a plunger valve.

[0018] Optionally, the chamber is of variable volume.

[0019] Optionally, the oral care fluid is stored in the reservoir.

[0020] Optionally, the oral care fluid is stored in the reservoir at greater than atmospheric
pressure.

[0021] Optionally, the reservoir is in the handle.

[0022] Optionally, the reservoir is comprised in the body and forms the handle.

[0023] Optionally, the reservoir is detachably connected to the body.

[0024] Optionally, the reservoir is transparent or translucent.

[0025] Optionally, 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; caries or plaque disclosing agents; flavors or flavor ingredients; breath freshening
ingredients; oral malodor reducing agents; anti-attachment agents or sealants; 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.

[0026] Optionally, the oral care implement comprises a toothbrush.

[0027] 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.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0028] The present invention will become more fully understood from the detailed description
and the accompanying drawings, wherein:
[0029] Figure 1 shows a perspective view of an oral care implement according to an exemplary
embodiment of the present invention;
[0030] Figure 2 shows a perspective cross-section view of the oral care implement of Figure 1;
[0031] Figure 3 shows a schematic diagram of the oral care implement of Figure 1;
[0032] Figure 4 shows a partial cross-section view of the oral care implement of Figure 1, with a
first valve of the implement at a first position relative to a reservoir of the implement;
[0033] Figure 5 shows a partial cross-section view of the oral care implement of Figure 1 with
the first valve at a second position relative to the reservoir;
[0034] Figure 6 shows a partial cross-section view of an oral care implement of another
exemplary embodiment of the present invention, with a second valve of the implement at a first
position relative to a reservoir of the implement; and
[0035] Figure 7 shows a partial cross-section view of the oral care implement of Figure 6, with
the second valve at a second position relative to the reservoir.

DETAILED DESCRIPTION

[0036] 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.
[0037] 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.
[0038] In the following description, cach of the exemplary embodiments of the oral care
implement 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 implement could instead comprise a powered oral care implement, such as a powered
toothbrush, wherein one or more oral care elements provided to the head of the implement are
drivable so as to be moved relative to the handle of the implement. In still further embodiments,

the oral care implement could instead comprise other forms of oral care implement, such as a
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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.

[0031] Figures 1 to 3 illustrate an oral care implement, in this case a toothbrush, according to an
exemplary embodiment of the present invention, generally designated with the reference numeral
1. As viewed from the exterior, the toothbrush 1 generally comprises a body 100, oral care
elements 200 and a fluid outlet 125 on a head 120 of the body 100, and a user-operable selector
310 of a supply mechanism 300 on a handle 110 of the body 100.

[0032] The body 100 of the toothbrush 1 has a proximal end 101 and a distal end 102 and is
clongate between the proximal and distal ends 101, 102. The body 100 comprises the handle 110
and the head 120 at a distal end 112 of the handle 110. The head 120 is a distal portion of the
body 100 and has a proximal end 121 and a distal end 122, which distal end 122 forms the distal
end 102 of the body 100. The head 120 has extending therefrom the oral care elements 200 for
cleaning or polishing surfaces in a user’s mouth, such as surfaces of their teeth.

[0033] The oral care clements 200 extend from a first, front side of the toothbrush 1, more
specifically from a first, front side 123 of the head 120, and are for cleaning or polishing surfaces
in a user’s mouth, such as surfaces of their tecth. As used herein, the term "oral care element" is
used in a generic sense to refer to any structure that can be used to clean, massage or polish an
oral surface, such as teeth or soft tissue, through relative surface contact. In this embodiment,
the oral care elements comprise a plurality of tooth cleaning elements, preferably a plurality of
flexible bristles arranged in tufts. However, in variations to this embodiment, the oral care
clements may additionally or alternatively comprise one or more tooth polishing elements,
preferably in the form of elastomeric tooth polishing elements, such as elastomeric protrusions,
elements, fingers, or prophylactic (prophy) cups. In some embodiments, the oral care elements
200 may comprise at least one of any one or more of the following, without limitation: bristles,
rigid bristles, flexible bristles, filament bristles, fibre bristles, nylon bristles, polybutylene
terephthalate (PBT) bristles, tapered bristles, spiral bristles, rubber bristles, elastomeric
protrusions, clastomeric elements, flexible polymer protrusions, co-extruded filaments, flag
bristles, crimped bristles, anti-bacterial bristles and combinations thercof and/or structures

containing such materials or combinations.
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[0034] The head 120 also comprises the fluid outlet 125 at the first, front side 123 of the head
120. The fluid outlet 125 will be described in more detail below.

[0035] In a variation to the illustrated embodiment, a soft tissue cleaner may be provided on a
second side of the toothbrush 1, such as a second, rear side of the toothbrush 1 opposite to the
front side of the toothbrush 1. Such a soft tissue cleaner may be provided on a second, rear side
124 of the head 120.

[0036] The handle 110 is a proximal portion of the body 100 and has the distal end 112 and a
proximal end 111, which proximal end 111 forms the proximal end 101 of the body 100. The
handle 110 includes a neck portion 118 by which the handle 110 is connected with the head 120.
The neck portion 118 is generally of a smaller cross sectional area than the rest of the handle
110. The neck portion 118 includes the distal end 112 of the handle 110, which is that portion of
the handle 110 fixed to and closest to the proximal end 121 of the head 120. In the illustrated
embodiment, the head 120 is non-detachable from the handle 110. However, in variations to the
illustrated embodiment, the head 120 may be detachable from the handle 110, such as for
replacement of the head 110 when the oral care elements 200 become worn.

[0037] The handle 110 provides a user with a mechanism by which he/she can readily grip and
manipulate the toothbrush 1, includes ergonomic features which provide a high degree of control
for the user while maintaining comfort, and may be formed of many different shapes and with a
variety of constructions. Although the handle 110 is a non-linear structure in the illustrated
embodiment, the invention is not so limited, and in certain embodiments the toothbrush 1 may
have a simple linear handle 110.

[0038] As best shown in Figures 2 to 5, the toothbrush 1 comprises a reservoir 400 in the handle
110 of the body 100. In the illustrated embodiment, the reservoir 400 is comprised in an aerosol
can, and an oral care fluid is stored in the reservoir 400 at greater than atmospheric pressure. By
“atmospheric pressure”, it is meant 101kPa. In variations to the illustrated embodiment, the oral
care implement 1 is provided without oral care fluid in the reservoir 400, yet the reservoir 400 is
suitable for storing an oral care fluid. The aerosol can may be made of a metal, such as
aluminum, or a plastic, such as a thermoplastic polymer, e.g. polyethylene terephthalate (PET) or
polypropylene (PP). In the illustrated embodiment, the aerosol can is made of opaque aluminum,
is housed inside the body 100 of the toothbrush 1, and is not visible from the exterior of the

toothbrush 1. However, in variations to the illustrated embodiment, the reservoir 400 is made of



WO 2015/171148 PCT/US2014/037272

transparent or translucent material and one or more windows are provided in the body 100, so
that the reservoir 400 and its contents are visible from the exterior of the toothbrush 1. In further
embodiments, the body 100 comprises the reservoir 400 and the reservoir 400 forms at least part
of the handle 110. In some embodiments, the reservoir 400 is the handle 110. In some
embodiments, the reservoir 400 is detachably connected to the body 100 and may be replaceable
or disposable.

[0039] Preferably, the oral care fluid comprises one or more oral care agents. Any suitable oral
care agent(s) can be used in the present invention. In the illustrated embodiment, the oral care
fluid is a mouthwash comprising one or more antibacterial agents, flavors or flavor ingredients,
and breath freshening ingredients. However, in variations to the illustrated embodiment, 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; caries or plaque
disclosing agents; flavors or flavor ingredients; breath freshening ingredients; oral malodor
reducing agents; anti-attachment agents or sealants; diagnostic solutions; occluding agents, dry
mouth relief ingredients; catalysts to enhance the activity of any of these agents; colorants or
acsthetic ingredients; and combinations thereof. In some embodiments, the oral care fluid
comprises more than one of the oral care agents listed in the preceding sentence. The oral care
fluid preferably is free of (i.c., is not) toothpaste. Preferably, the oral care fluid is intended to
provide supplemental oral care benefits in addition to merely brushing one’s teeth.

[0040] The oral care fluid is stored in the reservoir 400 with a propellant. Preferably, the
propellant comprises a liquefied gas, such as a liquefied gas comprising one or more of propane,
butane, isobutene, dimethyl ether, and a hydroflurocarbon, or a mixture of any two or more
thereof. However, in some embodiments, the propellant comprises a compressed gas, such as a
compressed gas comprising one or more of nitrogen, carbon dioxide, nitrous oxide, and
compressed air, or a mixture of any two or more therecof. The use of liquefied gas is preferred
due to the ability of liquefied gases to produce consistent pressure during discharge of the
contents of the reservoir 400. As will be understood by the person skilled in the art, preferably

the propellant is a fluid that boils at a temperature lower than a temperature at which the oral care
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fluid boils. Preferably, the propellant is a fluid that boils at a temperature well below room
temperature (e.g. 21°C).

[0041] As best shown in Figures 2 to 5, the toothbrush 1 also comprises the supply mechanism
300. The supply mechanism 300 is connected to the body 100 and is for supplying the oral care
fluid from the reservoir 400 in the handle 110 to the fluid outlet 125 of the head 120. The supply
mechanism 300 comprises the user-operable selector 310 on the handle 110. The selector 310
comprises a unitary component in the form of a push button comprising a user-contactable
surface 311 forming part of an exterior thumb grip surface of the handle 110 of the toothbrush 1
and a linear cam 312 that is movable relative to the body 100 along a first axis, which first axis is
substantially perpendicular to a longitudinal axis of the toothbrush 1. The user-contactable
surface 311 is fixed relative to the cam 312, and the whole selector 310 is movable relative to the
body 100 along the first axis. The supply mechanism 300 also comprises an actuator 320
operable to cause the oral care fluid to flow from the reservoir 400 towards the fluid outlet 125.
The actuator 320 comprises a follower 322 in contact with the cam 312. The cam 312 is
movable relative to the body 100 to cause movement of the follower 322 relative to the body
100, thereby to operate the actuator 320, as will be described further below.

[0042] As best shown in Figures 4 and 5, in the illustrated embodiment, the cam 312 comprises a
planar first surface in contact with a planar second surface of the follower 322, and the first
surface is parallel to the second surface. In variations to the illustrated embodiment, the planar
first surface is non-parallel to the planar second surface. In some embodiments, one or each of
the first and second surfaces may be non-planar, such as curved. In some embodiments, one of
the cam 312 and the follower 322 may comprise an edge or a point in contact with a surface or
an edge of the other of the cam 312 and the follower 322.

[0043] As discussed above, the cam 312 is movable relative to the body 100 along a first axis.
The follower 322 is movable relative to the body 100 along a second axis that is substantially
perpendicular to the first axis and substantially parallel to the longitudinal axis of the toothbrush
1. The body 100 includes a first guide 104 for restricting movement of the selector 310 and the
cam 312 to movement along the first axis, and a second guide 106 for restricting movement of
the actuator 320 and the follower 322 to movement along the second axis. In the illustrated
embodiment, each of the first and second surfaces of the cam 312 and the follower 322 is at

approximately 45 degrees to ecach of the first and second axes. In variations to the illustrated
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embodiment, the second axis may not be perpendicular to the first axis. However, preferably the
second axis is at between 45 and 90 degrees to the first axis, and most preferably at between 75
and 90 degrees to the first axis.

[0044] The supply mechanism 300 further comprises a fluid passageway 330 extending between
the reservoir 400 and the fluid outlet 125. A first portion 331 of the fluid passageway 330
extends from the reservoir 400 to a first plunger valve 340 (see Figure 4) in the passageway 330,
and comprises a dip tube in the reservoir 400. A second portion 332 of the fluid passageway 330
extends from the first valve 340 to the fluid outlet 125 in the head 120. As will be appreciated
from consideration of Figures 4 and 5, each of the selector 310 and the actuator 320 defines a
portion of the fluid passageway 330, and more specifically a portion of the second portion 332 of
the fluid passageway 330. In the illustrated embodiment, a majority of the second portion 332 of
the fluid passageway 330 is defined by material of the neck portion 118 of the body 100. In
variations to the illustrated embodiment, some or a majority of the second portion 332 of the
fluid passageway 330 may be defined by a separate tube that extends through the neck portion
118 of the body 100. In some embodiments, an end of such a separate tube defining some or a
majority of the second portion 332 of the fluid passageway 330 may be connected directly to the
downstream end of the actuator 320 so that the oral care fluid is carried directly from the actuator
320 into the separate tube.

[0045] The fluid outlet 125 may be of any form known in the art. The fluid outlet 125 may be in
permanent fluid communication with the second portion 332 of the fluid passageway 330, or the
fluid outlet 125 may comprise a valve, such as a check valve, that permits fluid flow from the
second portion 332 of the fluid passageway 330 to the exterior of the toothbrush 1 and restricts
or prevents fluid flow from the exterior of the toothbrush 1 to the second portion 332 of the fluid
passageway 330. Optionally, the fluid outlet 125 includes a spray or atomizer nozzle for causing
the oral care fluid to be emitted as one of a spray, a mist, and a stream. Such a nozzle optionally
causes the oral care fluid to be emitted in the form of droplets having an average diameter of less
than 500 microns, or less than 400 microns, or less than 300 microns, or less than 200 microns,
or less than 150 microns.

[0046] The actuator 320 is connected to the first valve 340 via a valve stem 410 of the aerosol
can. The actuator 320 is operable to cause movement of the valve stem 410 relative to the

reservoir 400, thereby to cause movement of the first valve 340 relative to the reservoir 400
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between a first position (see Figure 4) and a second position (see Figure 5). When the first valve
340 is at the first position relative to the reservoir 400, the first valve 340 isolates the reservoir
400 from downstream of the first valve 340, i.e. from the second portion 332 of the fluid
passageway 330. When the first valve 340 is at the second position relative to the reservoir 400,
the reservoir 400 is in fluid communication with downstream of the first valve 340, i.e. with the
second portion 332 of the fluid passageway 330. The supply mechanism 300 comprises a
biasing device, such as a coil spring, 350 connected between the acrosol can and the first valve
340 to bias the supply mechanism 300 to a state in which the first valve 340 is at the first
position relative to the reservoir 400.

[0047] Operation of the illustrated toothbrush 1 will now be described. Preferably, a user applies
a dentifrice to the oral care elements 200 and then uses the dentifrice and the oral care elements
200 to brush their teeth. In order to benefit from the effects of the oral care fluid in the reservoir
400, before, during or after brushing their teeth, while holding the head 120 in their oral cavity,
the user applies a force F (see Figure 4) onto the user-contactable surface 311 of the selector 310.
The force F has at least a component in the direction of the first axis. Application of the force F
causes the selector 310, including the cam 312, to be moved relative to the body 100 along the
first axis, as guided by the first guide 104 of the body 100. Since the planar second surface of
the follower 322 is in contact with the planar first surface of the cam 312, during this movement
of the cam 312, the cam 312 causes movement of the follower 322 and the rest of the actuator
320 relative to the body 100 along the second axis, thereby to operate the actuator 320. This
operation, or movement, of the actuator 320 relative to the body 100 causes movement of the
valve stem 410 relative to the reservoir 400 and the body 100, thereby to cause movement of the
first valve 340 to the second position relative to the reservoir 400 and the body 100. Once the
first valve 340 is at the second position, the reservoir 400 is in fluid communication with the
second portion 332 of the fluid passageway 330, and with the exterior of the toothbrush 1 via the
fluid outlet 125, so the pressure on the propellant in the reservoir 400 is reduced. Accordingly,
the propellant expands or begins to boil to create gas in the reservoir 400, which gas pushes the
oral care fluid through the fluid passageway 330 and through the fluid outlet 125 to the exterior
of the toothbrush 1 and into the user’s oral cavity. When the user subsequently reduces or
removes the force F, the biasing device 350 biases the first valve 340 to the first position relative

to the reservoir 400, thereby to isolate the reservoir 400 from the second portion 332 of the fluid
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passageway 330 and the exterior of the toothbrush 1. By reapplying the force F, the user can
repeat this process to supply more of the oral care fluid to the exterior of the toothbrush 1.

[0048] Given the limited number of moving parts of the supply mechanism 300, and given the
compact nature of the components of the supply mechanism 300, the oral care implement 1 has a
simple, robust and compact supply mechanism 300 for supplying the oral care fluid to the fluid
outlet 125, and the implement 1 is reusable multiple times to apply the oral care fluid to an oral
cavity.

[0049] In another exemplary embodiment, the supply mechanism comprises a pump for pumping
the oral care fluid from the reservoir towards the fluid outlet, and the actuator is operable to
cause the pump to pump the oral care fluid from the reservoir towards the fluid outlet. The pump
may comprise a first valve, a second valve downstream from the first valve, and a chamber
between the first valve and the second valve. Preferably, at least the first valve of the first and
second valves is a check valve, such as any one of a diaphragm check valve, a ball check valve, a
swing check valve, and a duckbill check valve. The chamber may be of variable volume. Part of
an exemplary oral care implement comprising such a pump mechanism is shown in Figures 6
and 7.

[0050] In a variation to supply mechanism 300 of Figures 4 and 5, the oral care implement 1 of
Figures 1 and 2 could instead have a supply mechanism 300 like that shown in Figures 6 and 7.
Other than for the form of the supply mechanism 300, the oral care implement of which a part is
shown in Figures 6 and 7 is the same as the oral care implement 1 of Figures 1 and 2. Like
reference numerals used in Figures 6 and 7 and Figures 4 and 5 indicate like components.

[0051] The supply mechanism 300 of the implement 1 of Figures 6 and 7 comprises a pump
comprising a first valve 360, in the form of a ball check valve, a second valve 370 downstream
from the first valve 360 and in the form of a plunger valve, and a chamber 380 between the first
and second valves 360, 370. The chamber 380 is of variable volume.

[0052] The actuator 320 comprises a stem 324 extending from the follower 322 and parallel to
the longitudinal axis A-A of the implement 1. The stem 324 has a flow passage 325 therein
extending parallel to the longitudinal axis A-A of the implement 1. A first end of the flow
passage 325 is fluidly connected to the second portion 332 of the fluid passageway 330. A
second end of the flow passage 325 distal from the follower 322 is closed. The stem 324 has one

or more holes 324c extending radially outwardly from the flow passage 325 to an outer
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circumferential surface of the stem 324 adjacent the closed second end of the flow passage 325.
On respective axial sides of the one or more holes 324c, the outer circumferential surface of the
stem 324 has steps 324a, 324b therein, so that an outer diameter of the stem 324 between the
steps 324a, 3240 is less than respective outer diameters of the stem 324 further axially away
from the one or more holes 324c than the steps 324a, 324b.

[0053] Slidably mounted on the outer circumferential surface of the stem 324 between the steps
324a, 324b the supply mechanism 300 comprises a piston 390. The piston 390 makes a seal on
the outer circumferential surface of the stem 324, so that no fluid flow is possible from one side
of the piston 390 to the other side of the piston 390. A radially inner side of the piston 390 is
movable axially along the outer circumferential surface of the stem 324 between a first position,
as shown in Figure 6, at which the piston 390 blocks the one or more holes 324c, and a second
position, as shown in Figure 7, at which the one or more holes 324¢ are not blocked by the piston
390. The piston 390 thus has an axial length that is shorter than the distance along the outer
circumferential surface of the stem 324 between the steps 324a, 324b. The piston 390 and the
one or more holes 324c¢ together form the second valve 370. A radially outer side of the piston
390 is movable axially along an inner surface 382 of the chamber 380 between a first position, as
shown in Figure 6, and a second position, as shown in Figure 7. Preferably, a coefficient of
friction between the piston 390 and the inner surface 382 of the chamber 380 is greater than a
coefficient of friction between the piston 390 and the outer circumferential surface of the stem
324.

[0054] The chamber 380 includes an orifice 384 in fluid communication with the reservoir 400
via the first portion 331 of the fluid passageway 330. Within the chamber 380 is a ball bearing
362 that is movable relative to the orifice 384 between a first position at which the ball bearing
362 blocks the orifice 384 and a second position at which the orifice 384 is not blocked by the
ball bearing 362. The ball bearing 362 and the orifice 384 form the first valve 360. A biasing
device, such as a coil spring, 350 of the supply mechanism 300 biases the ball bearing 362 to the
position at which the ball bearing 362 blocks the orifice 384. A first end of the biasing device
350 is connected to the ball bearing 362 and a second end of the biasing device 350 is connected
to the stem 324. That is, the biasing device 350 is connected between the ball bearing 362 and
the stem 324. The second end of the biasing device 350 may be fixed to the stem 324 or may

just contact the stem 324. In a variation to the illustrated embodiment, the ball bearing 362 is not
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connected to the first end of the biasing device 350, but instead the ball bearing 362 is freely
movable between its first and second positions due to the pressure differential between the
reservoir 400 and the chamber 380. In such a variation, the first end of the biasing device 350
may sit on a ledge on the inner surface 382 without contacting the ball bearing 362, yet the
second end of the biasing device 350 remains in contact with the stem 324 to bias the stem 342
axially away from the reservoir 400 relative to the chamber 380, as discussed below.

[0055] Operation of the toothbrush 1 of Figures 6 and 7 will now be described. Preferably, a
user applies a dentifrice to the oral care elements 200 (not shown in Figures 6 and 7) and then
uses the dentifrice and the oral care elements 200 to brush their teeth, as per the toothbrush 1 of
Figures 1 to 5. In order to benefit from the effects of the oral care fluid in the reservoir 400,
before, during or after brushing their teeth, while holding the head 120 in their oral cavity, the
user applies a force F (see Figure 4) onto the user-contactable surface 311 of the selector 310.
The force F has at least a component in the direction of the first axis. Application of the force F
causes the selector 310, including the cam 312, to be moved relative to the body 100 along the
first axis, as guided by the first guide 104 of the body 100. Since the planar second surface of
the follower 322 is in contact with the planar first surface of the cam 312, during this movement
of the cam 312, the cam 312 causes movement of the follower 322 and the rest of the actuator
320 relative to the body 100 along the second axis, thereby to operate the actuator 320. This
operation, or movement, of the actuator 320 relative to the body 100 (a) causes axial movement
of the stem 324 towards the reservoir 400 and relative to the chamber 380 and the piston 390, so
that the one or more holes 324¢ are unblocked by the piston 390 thereby to place the chamber
380 in fluid communication with the flow passage 325, and (b) causes the biasing force of the
biasing device 350 on the ball bearing 362 to increase to maintain that the ball bearing 362 at the
position at which the ball bearing 362 blocks the orifice 384. When the step 324a contacts the
piston 390, continued axial movement of the stem 324 towards the reservoir 400 carries the
piston 390 with the stem 324 relative to the chamber 380, in order to reduce the volume of the
chamber 380, as shown in Figure 7. This reduction in the volume of the chamber 380 causes any
oral care fluid in the chamber 380 to be pushed from the chamber 380 into the flow passage 325
towards the second portion 332 of the fluid passageway 330. Thus, application of the force F

causes opening of the second valve 370 while the first valve 360 is closed.
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[0056] When the user subsequently reduces or removes the force F, the biasing device 350
biases the stem 324 axially away from the reservoir 400 relative to the chamber 380. The stem
324 initially moves relative to the piston 390 until the step 324b contacts the piston 390 so that
the piston 390 blocks the one or more holes 324¢, after which continued axial movement of the
stem 324 away from the reservoir 400 carries the piston 390 with the stem 324 relative to the
chamber 380, in order to increase the volume of the chamber 380. This increase in the volume of
the chamber 380 causes a reduction in pressure in the chamber 380 relative to the pressure in the
first portion 331 of the fluid passageway 330. Accordingly, the higher pressure in the first
portion 331 of the fluid passageway 330 pushes the ball bearing 362 away from the orifice 384
against the biasing force of the biasing device 350, so that oral care fluid flows from the first
portion 331 of the fluid passageway 330 and the reservoir 400 into the chamber 380. When the
pressures in the chamber 380 and the first portion 331 of the fluid passageway 330 are
substantially equal, the biasing device 350 acts to bias the ball bearing 362 to the position at
which the ball bearing 362 blocks the orifice 384. Thus, removal of the force F causes closing of
the second valve 370 and then temporary opening of the first valve 360.

[0057] By reapplying and re-removing the force F, the user can repeat this process to supply
more of the oral care fluid from the chamber 380 to the second portion 332 of the fluid
passageway 330, and then more of the oral care fluid from the reservoir 400 to the chamber 380.
Overall, repeated application and removal of the force F causes a net movement of the oral care
fluid from the reservoir 400 to the exterior of the toothbrush 1 via the first portion 331 of the
fluid passageway 330, the chamber 380, the flow passage 325, the second portion 332 of the
fluid passageway 330, and the fluid outlet 125, in that order.

[0058] In the illustrated embodiments, the cam 312 is a linear cam 312. This means that the cam
312 is movable in a substantially straight line relative to the body 100. In variations to the
illustrated embodiment, the cam is a rotatable cam that is rotatable relative to the body 100. In
such variations, the follower 312 still would be in contact with the cam.

[0059] In variations to the illustrated embodiments, the reservoir 400 may be provided elsewhere
in the body 100 than at the position shown in the Figures. For example, the reservoir 400 may be
provided in or adjacent to the neck portion 118 of the handle 110, or in the head 120 of the body
100. In some variations to the illustrated embodiment, the reservoir 400 may extend into both

the handle 110 and the head 120 of the body 100.
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CLAIMS
WHAT IS CLAIMED IS:

1. An oral care implement, comprising:
a body comprising a handle, a head at an end of the handle, and at least one fluid
outlet, the head having at least one oral care element extending therefrom;
a reservoir in the body and for storing an oral care fluid; and
a supply mechanism connected to the body, the supply mechanism comprising:
a user-operable selector comprising a cam, and
an actuator comprising a follower in contact with the cam, the actuator
operable to cause the oral care fluid to flow from the reservoir towards the fluid
outlet, and
wherein the cam is movable relative to the body to cause movement of the

follower relative to the body and thereby operate the actuator.

2. The oral care implement of claim 1, wherein the cam is a linear cam.

3. The oral care implement of claim 1 or claim 2, wherein each of the cam and the follower

comprises a surface in contact with the other of the cam and the follower.

4. The oral care implement of claim 3, wherein one or each of the cam and the follower

comprises a planar surface in contact with the other of the cam and the follower.

5. The oral care implement of claim 4, wherein the cam comprises a planar first surface in
contact with a planar second surface of the follower, and wherein the first surface is

parallel to the second surface.

6. The oral care implement of any preceding claim, wherein the selector comprises a user-
contactable surface forming a portion of an exterior surface of the oral care implement,

and wherein the user-contactable surface is fixed relative to the cam.
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10.

11.

12.

13.

14.
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The oral care implement of claim 6, wherein the selector comprises a unitary component

comprising the user-contactable surface and the cam.

The oral care implement of any preceding claim, wherein the selector defines a portion of

a fluid passageway extending to the fluid output.

The oral care implement of any preceding claim, wherein the follower defines a portion

of a fluid passageway extending to the fluid output.

The oral care implement of any preceding claim, wherein the cam is movable relative to
the body along a first axis and the follower is movable relative to the body along a second
axis that is at between 45 and 90 degrees to the first axis, optionally wherein the second

axis is substantially perpendicular to the first axis.

The oral care implement of any preceding claim, wherein the follower is movable relative
to the body along an axis substantially parallel to a longitudinal axis of the oral care

implement.

The oral care implement of any preceding claim, wherein the supply mechanism
comprises a first valve connected to the actuator, and the actuator is operable to cause
movement of the first valve relative to the reservoir between a first position, at which the
first valve isolates the reservoir from downstream of the valve, and a second position, at

which the reservoir 1s in fluid communication with downstream of the first valve.

The oral care implement of claim 12, wherein the first valve comprises one of a check
valve, a diaphragm check valve, a ball check valve, a swing check valve, a duckbill check

valve, and a plunger valve.

The oral care implement of claim 12 or claim 13, wherein the supply mechanism
comprises a biasing device that biases the supply mechanism to a state in which the first

valve is at the first position.
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15.

16.

17.

18.

19.

20.

21.
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The oral care implement of any one of claims 12 to 14, wherein the reservoir is
comprised in an aerosol can, the actuator is connected to the first valve via a valve stem
of the acrosol can, and the actuator is operable to cause movement of the valve stem
relative to the reservoir, thereby to cause movement of the first valve relative to the

reservoir between the first position and the second position.

The oral care implement of any preceding claim, wherein the oral care fluid is stored in

the reservoir with a propellant.

The oral care implement of claim 16, wherein the propellant comprises a liquefied gas;
optionally wherein the liquefied gas comprises one or more of propane, butane,
isobutene, dimethyl ether, and a hydroflurocarbon, or a mixture of any two or more

thereof.

The oral care implement of claim 16 or claim 17, wherein the propellant comprises a
compressed gas; optionally wherein the compressed gas comprises one or more of
nitrogen, carbon dioxide, nitrous oxide, and compressed air, or a mixture of any two or

more thereof.

The oral care implement of any one of claims 1 to 14, wherein the supply mechanism
comprises a pump for pumping the oral care fluid from the reservoir towards the fluid
outlet, and wherein the actuator is operable to cause the pump to pump the oral care fluid

from the reservoir towards the fluid outlet.

The oral care implement of claim 19, wherein the pump comprises a first valve, a second
valve downstrecam from the first valve, and a chamber between the first valve and the

second valve.

The oral care implement of claim 20, wherein the first valve comprises one of a check
valve, a diaphragm check valve, a ball check valve, a swing check valve, a duckbill check

valve, and a plunger valve.
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22.

23.

24.

25.

26.

27.

28.

29.

30.
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The oral care implement of claim 20 or claim 21, wherein the chamber is of variable

volume.

The oral care implement of any preceding claim, wherein the oral care fluid is stored in

the reservoir.

The oral care implement of any preceding claim, wherein the oral care fluid is stored in

the reservoir at greater than atmospheric pressure.

The oral care implement of any preceding claim, wherein the reservoir is in the handle.

The oral care implement of any preceding claim, wherein the reservoir is comprised in

the body and forms the handle.

The oral care implement of any preceding claim, wherein the reservoir is detachably

connected to the body.

The oral care implement of any preceding claim, wherein the reservoir is transparent or

translucent.

The oral care implement 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; caries or
plaque disclosing agents; 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.

The oral care implement of any preceding claim, wherein the oral care implement

comprises a toothbrush.
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