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Description
FIELD OF THE INVENTION

[0001] The present invention relates generally to oral
care systems and specifically to a system including a
toothbrush having an open cavity that retains a remova-
ble dispenser containing a fluid.

BACKGROUND OF THE INVENTION

[0002] Oral care products or agents are applied in dif-
ferent ways. For example, without limitation, a common
technique used for tooth whitening products is to cast an
impression of a person’s teeth and provide a tray of the
shape of this impression. A person then only needs to
add a whitening composition to the tray and to apply the
tray to his/her teeth. This is left in place for a period of
time and then removed. After a few treatments the teeth
gradually whiten. Another technique is to use a strip that
has a whitening composition on one surface. This strip
is applied to a person’s teeth and left in place for about
30 minutes. After several applications the teeth are grad-
ually whitened. Yet another technique is to apply a whit-
ening composition to teeth using a small brush. This
brush is repeatedly dipped back into the container during
the application of the tooth whitening composition to ones
teeth. After a few treatments the teeth gradually whiten.
[0003] A problem with existing brushing techniques is
that saliva in the mouth contains the enzyme catalase.
This enzyme will catalize the decomposition of peroxides.
The brush can pick up some catalase during the appli-
cation of some ofthe whitening product to teeth and trans-
port that catalase back to the bottle. This catalase now
in the bottle can degrade the peroxide in the bottle. An-
other problem with this latter technique is that it does not
adapt for use with anhydrous whitening compositions.
Here the brush may transport moisture from saliva from
the mouth back into the bottle. This will have a negative
effect on the whitening composition by potentially decom-
posing the peroxide active ingredient. In addition, if a
person washes the brush each time after use, moisture
from the wet bristles can enter the bottle.

[0004] While tray-based systems are suitable, many
people do not use them due to the fact that they tend to
be uncomfortable and/or awkward. Moreover, in order to
use a whitening tray, a user must keep the tray and the
required components at hand. This not only requires ex-
tra storage space in already cramped bathroom cabinets
but also requires that the user remember to use the whit-
ening system. Furthermore, these tray-based systems
are not conveniently portable for transport and/or travel.
[0005] In addition to difficulties in applying some oral
care products, storage is sometimes cumbersome and
inconvenient for the user. The oral care product must
typically be stored separately from oral care tooth clean-
ing implements such as a toothbrush since the oral care
product package and toothbrush heretofore are generally
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treated as separate and distinct parts of an oral care reg-
imen.

[0006] A more portable, compact and convenient way
to store oral care products, and to dispense and apply
those oral care products to oral surfaces is desired.
EP0409594 describes an oral care system comprising a
toothbrush and a dispenser coupled to the toothbrush,
the dispenser comprising: a housing having a distal dis-
pensing end (next to the toothbrush head), a proximal
actuating end and an internal reservoir configured for
containing a fluid: a dispensing orifice disposed in the
distal end of the housing in fluid communication with the
reservoir; and afluid delivery device comprising a ratchet
rod, a plunger assembly and an actuator which is spring
biased to the proximal end of the housing.

[0007] EP 0409594 describes an oral care system
comprising a toothbrush and a dispenser coupled to the
toothbrush, the dispenser comprising: a housing having
a distal dispensing end (next to the toothbrush head), a
proximal actuating end and an internal reservoir config-
ured for containing a fluid; a dispensing orifice disposed
in the distal end of the housing in fluid communication
with the reservoir; and a fluid delivery device comprising
aratchet rod, a plunger assembly and an actuator which
is spring biased to the proximal end of the housing.
FR2597734A describes an oral case system wherein the
dispenser is detachably coupled to the toothbrush.
US2007086831 describes a toothbrush comprising a
push button formed a self-biasing elastomeric material
having an elastic memory, which when depressed is de-
formed and when released returns to the unreformed
state, and is biased towards the proximal end of the hous-

ing.
BRIEF SUMMARY OF THE INVENTION

[0008] Embodiments of the present invention as de-
fined in claim 1 provide an efficient, compact, and port-
able oral care system that combines an oral care imple-
ment such as a toothbrush with a fluid, such as an oral
care product or agent, dispenser in a highly portable and
convenient housing. Advantageously, such embodi-
ments are especially suited for easy transportand/or trav-
el.

[0009] Preferredembodiments ofthe presentinvention
are directed to a toothbrush having an open cavity in its
handle that retains a removable dispenser containing a
fluid reservoir. In some exemplary embodiments, the oral
care system includes a fluid with oral care agents, either
active or non-active, that may include without limitation
whitening, enamel protection, anti-sensitivity, fluoride,
tartar protection, or other agents. The dispenser can be
detachably docked and stored at least partially within the
handle of the toothbrush so that a gripping portion of the
dispenser protrudes from the toothbrush for access to a
user permitting easy removal and use of the dispenser.
In some embodiments, the dispenser is configured as
and forms a removable portion of the handle itself. The
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dispenser can be completely removable from the tooth-
brush in certain embodiments so that the user can apply
the oral care agent to his/her teeth with ease, and then
reinsert the dispenser in the toothbrush for convenient
storage. In certain embodiments, the dispenser may be
a pen-like component. The toothbrush can removably
and non-fixedly secure the dispenser within the handle
so that the dispenser can be repetitively removed and
reinserted therein. In some embodiments, the dispenser
may be adapted to be user-refillable for repeated use.
[0010] The oral care system of the invention includes
a toothbrush and a dispenser detachably coupled to the
toothbrush. In some embodiments, the dispenser may
form a constituent portion of a handle of the toothbrush.
The dispenser includes a housing having an internal res-
ervoir configured for containing a fluid, a dispensing or-
ifice in the housing in fluid communication with the res-
ervoir, and a fluid delivery system. The fluid delivery sys-
tem is a ratcheting type dispensing system in one em-
bodiment including a ratchet rod extending into the res-
ervoir, an actuator operably coupled to the ratchet rod
for imparting movement thereto, and a two-piece plunger
assembly operably coupled to the ratchet rod and axially
movable within the housing by activation of the actuator.
The plunger assembly forms a selectively-positionable
transverse end wall of the reservoir, which in some em-
bodiments is movable or advanceable only in a single
axial direction. The plunger assembly includes an outer
cup seal slidably engaged with the housing and an inner
plunger disposed at least partially in the cup seal. The
plunger also includes a pawl movably engaged with
ratchet rod, wherein activation of the actuator moves the
plunger assembly in a first direction and dispenses the
fluid from the reservoir via the orifice.

[0011] According to one embodiment of the present
invention, an oral care system includes a toothbrush and
a dispenser detachably coupled to the toothbrush. The
dispenser includes a housing having a distal dispensing
end, a proximal actuating end, and an internal reservoir
configured for containing a fluid defined therebetween.
A dispensing orifice is disposed in the distal dispensing
end of the housing in fluid communication with the res-
ervoir for delivering the oral care fluid. The dispenser
furtherincludes afluid delivery system including a ratchet
rod extending into the reservoir, a resiliently deformable
actuator disposed on the actuating end of the housing
and operably coupled to the ratchet rod for imparting
movement thereto, and a plunger assembly operably
coupled to the ratchet rod and axially movable within the
housing in a first direction by activation of the actuator.
The plunger assembly forms a selectively-positionable
end wall of the reservoir. The actuator is formed of a self-
biasing elastomeric material having an elastic memory
and being biased towards the operating end of the hous-
ing. Depressing the actuator deforms and patrtially col-
lapses the actuator inwards and moves the ratchet rod
and plunger assembly together in the first direction and
dispenses the fluid from the reservoir via the orifice. Re-
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leasing the actuator causes the actuator to reassume an
un-depressed and undeformed position under the self-
biasing force of the actuator material elastic memory.
This retracts the ratchet rod in a second direction oppo-
site the first. The plunger assembly remains stationary
in an advanced axial position.

[0012] According to claim 11, a method for dispensing
an oral care product from an oral care system is also
provided. In one embodiment, the method includes: pro-
viding an oral care system including a toothbrush and a
dispenser detachably mounted to the toothbrush, the dis-
penser including a distal dispensing end, a proximal op-
erating end, and reservoir containing an oral care prod-
uct. The dispenser further includes a ratcheting fluid dis-
pensing mechanism including: a ratchet rod axially mov-
able within the housing; a resiliently deformable push but-
ton formed of an elastomeric material and operably cou-
pled to the ratchet rod for imparting motion thereto, the
push button having an elastic memory and being self-
biased towards an undeformed inactive position; and a
plunger assembly axially slidable within the housing and
including a pawl operably coupled to the ratchet rod, the
plunger assembly forming a movable end wall of the res-
ervoir. The method further includes the steps of: detach-
ing the dispenser from toothbrush; depressing the push
button, wherein the push button becomes activated and
deformed; moving the ratchet rod and plunger assembly
together in afirst distal axial direction wherein the plunger
assembly is moved from a first position to a second po-
sition and oral care product is dispensed; releasing the
push button, wherein the push button is returned to the
undeformed inactive position under the self-biasing force
of the push button; and retracting the ratchet rod in a
second proximal direction, wherein the plunger assembly
remains stationary in the second position.

[0013] A reference an oral care system may include:
a toothbrush including: a handle having a proximal end,
a distal end and a longitudinal axis; a head connected to
the distal end of the handle, the head including one or
more tooth engaging elements extending from the head;
an elongated tubular cavity formed into the handle, the
cavity extending along the longitudinal axis of the handle
and having an open end at the proximal end of the handle;
and a dispenser including: an elongated tubular housing
having a dispensing end and a gripping end; a reservoir
located within the housing, the reservoir containing an
oral care fluid; and an applicator protruding from the dis-
pensing end of the housing, the applicator selected from
a group consisting of bristles, a sponge material and a
fibrillated material; the dispenser sized and shaped to be
slid into and out of the cavity of the toothbrush between
a storage state and an application state, the storage state
including the dispenser non-fixedly secured within the
cavity of the handle so that at least a majority of the length
of the dispenser is located within the cavity and the grip-
ping end of the dispenser protrudes from the open end
of the cavity, and the application state including the dis-
penser entirely removed from the cavity and separated
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from the toothbrush so that a user can apply the oral care
fluid to teeth via the applicator.

[0014] A reference oral care kit may include: a tooth-
brush including: a handle having a proximal end, a distal
end and alongitudinal axis; a head connected to the distal
end of the handle, the head including one or more tooth
engaging elements extending from the head; an elongat-
ed tubular cavity formed into the handle, the cavity ex-
tending along the longitudinal axis of the handle and hav-
ing an open end at the proximal end of the handle; and
adispenser including: an elongated tubular housing hav-
ing a dispensing end and a gripping end; a reservoir lo-
cated within the housing, the reservoir containing an oral
care fluid; a fluid delivery channel extending from the
reservoir to an applicator protruding from the dispensing
end of the housing; and a cap operably coupled to the
dispensing end and enclosing the applicator, the dis-
pensing end of the housing including a feature that mates
with a feature of the cap to non-fixedly secure the cap to
the dispenser; the dispenser sized and shaped to be slid
into and out of the cavity of the toothbrush between a
storage state and an application state, the storage state
including the dispenser non-fixedly secured within the
cavity of the handle so that atleast a majority of the length
of the dispenser is located within the cavity and the grip-
ping end of the dispenser protrudes from the open end
of the cavity, and the application state including the dis-
penser entirely removed from the cavity and separated
from the toothbrush so that a user can apply the oral care
fluid to teeth via the applicator.

[0015] A reference oral care system may include: a
toothbrush including: a handle having a proximal end, a
distal end and a longitudinal axis; a head connected to
the distal end of the handle, the head including one or
more tooth engaging elements extending from the head;
an elongated tubular cavity formed into the handle, the
cavity extending along the longitudinal axis of the handle
and having an open end at the proximal end of the handle;
and a dispenser including: an elongated tubular housing
having a dispensing end and a gripping end; a reservoir
located within the housing, the reservoir containing a flu-
id, for example an active agent; and a fluid delivery chan-
nel extending from the reservoir to an applicator protrud-
ing from the dispensing end of the housing, the applicator
selected from a group consisting of bristles, a sponge
material and a fibrillated material; the dispenser sized
and shaped to be slid into and out of the cavity of the
toothbrush between a storage state and an application
state, the storage state including the dispenser non-fix-
edly secured within the cavity of the handle so that at
least a majority of the length of the dispenser is located
within the cavity and the gripping end of the dispenser
protrudes from the open end of the cavity, and the appli-
cation state including the dispenser entirely removed
from the cavity and separated from the toothbrush so that
a user can apply the active agent to teeth via the appli-
cator.

[0016] A reference oral care system may include: a
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toothbrush including: a handle having a proximal end, a
distal end and a longitudinal axis; a head connected to
the distal end of the handle, the head including one or
more tooth engaging elements extending from the head;
a cavity formed into the handle, the cavity extending
along the longitudinal axis of the handle and having an
open end at the proximal end of the handle; and a dis-
penser including: a housing having a dispensing end and
a gripping end; a reservoir located within the housing,
the reservoir containing a fluid, such as an oral care
agent; and a fluid delivery channel extending from the
reservoir to an applicator protruding from the dispensing
end of the housing; the dispenser sized and shaped to
be slid into and out of the cavity of the toothbrush between
a storage state and an application state, the storage state
including the dispenser non-fixedly secured within the
cavity of the handle so that at least a majority of the length
of the dispenser is located within the cavity and the grip-
ping end of the dispenser protrudes from the open end
of the cavity, and the application state including the dis-
penser entirely removed from the cavity and separated
from the toothbrush so that a user can apply the fluid to
teeth via the applicator.

[0017] A reference oral care system may include: a
toothbrush including: a handle having a proximal end, a
distal end and a longitudinal axis; a head connected to
the distal end of the handle, the head including one or
more tooth engaging elements extending from the head;
a cavity formed into the handle, the cavity extending
along the longitudinal axis of the handle and having an
opening; and a dispenser including: a housing having a
dispensing end and a gripping end; a reservoir located
within the housing, the reservoir containing an oral care
fluid; and a fluid delivery channel extending from the res-
ervoirto an applicator protruding from the dispensing end
of the housing; the dispenser sized and shaped to be slid
into and out of the cavity of the toothbrush via the opening
between a storage state and an application state, the
storage state including the dispenser non-fixedly secured
within the cavity of the handle so that at least a majority
of the dispenser is located within the cavity, and the ap-
plication state including the dispenser entirely removed
from the cavity and separated from the toothbrush so that
a user can apply the oral care fluid to teeth via the appli-
cator.

[0018] A reference oral care system may comprise a
toothbrush including: a handle having a proximal end, a
distal end and a longitudinal axis; a head connected to
the distal end of the handle; a cavity formed into the han-
dle and having an opening; and a dispenser including: a
housing having a dispensing end and a gripping end; an
oral care fluid located within the housing for being dis-
pensed via an orifice in the dispensing end; and the dis-
penser sized and shaped to be slid into and out of the
cavity of the toothbrush via the opening between a stor-
age state and an application state, the storage state in-
cluding the dispenser non-fixedly secured within the cav-
ity of the handle, and the application state including the
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dispenser entirely removed from the cavity and separat-
ed from the toothbrush so that a user can apply the oral
care fluid.

[0019] Any suitable oral care fluid may be used with
embodiments and methods described herein according
to the present invention. Accordingly, the oral care treat-
ment system may be any type of system including without
limitation tooth whitening, enamel protection, anti-sensi-
tivity, fluoride, tartar protection/control, and others. The
invention is expressly not limited to any particular type
of oral care system or oral care fluid, unless specifically
claimed.

[0020] Further areas of applicability of the present in-
vention will become apparent from the detailed descrip-
tion provided hereinafter. It should be understood that
the detailed description and specific examples, while in-
dicating the preferred embodiment of the invention, are
intended for purposes of illustration only and are not in-
tended to limit the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The features of the preferred embodiments will
be described with reference to the following drawings in
which like elements are labeled similarly. Drawings la-
belled as reference figures do not describe oral care sys-
tems or components thereof according to the present in-
vention. The present invention will become more fully
understood from the detailed description and the accom-
panying drawings, wherein:

Reference FIG. 1 is a rear perspective view of an
oral care system including a toothbrush and oral care
fluid dispenser according to one embodiment of the
present invention.

Reference FIG. 2 is a front perspective view of the
oral care system of FIG. 1.

Reference FIG. 3 is a front perspective view of the
oral care system of FIG. 1 with the dispenser re-
moved from the toothbrush.

Reference FIG. 4 is a perspective view of the dis-
penser of the oral care system of FIG. 1.

Reference FIG. 5 is a longitudinal cross-sectional
view of the dispenser of FIG. 4.

Reference FIG. 6 is a longitudinal cross-sectional
view of the handle of the toothbrush of the oral care
system of FIG. 1.

Reference FIG. 7A is a longitudinal cross-sectional
view of the oral care system of FIG. 1 in the storage

state.

Reference FIG. 7B is a close-up view of area VIl of
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FIG. 7A.

Reference FIG. 8 is a longitudinal cross-sectional
view of a dispenser according to an alternative em-
bodiment of the invention having a cap enclosing the
applicator.

Reference FIG. 9 is a longitudinal cross-sectional
view of a toothbrush having a storage cavity de-
signed to accommodate the dispenser (with the cap)
of FIG. 8 according to the present invention.

Reference FIG. 10 is a longitudinal cross-sectional
view of the toothbrush of FIG. 9 wherein the dispens-
er (with the cap) of FIG. 8 is non-fixedly secured with-
in the storage cavity.

Reference FIG. 11 is a longitudinal cross-sectional
view of a toothbrush having a storage cavity de-
signed to accommodate the dispenser of FIG. 8
(without the cap) according to the present invention.

Reference FIG. 12 is a longitudinal cross-sectional
view of the toothbrush of FIG. 11 wherein the dis-
penser of FIG. 8 (without the cap) is non-fixedly se-
cured within the storage cavity.

Reference FIG. 13 is a close-up view of area XIIl of
FIG. 12.

Reference FIG. 14 is a side view of the gripping end
of a dispenser protruding from the handle of the
toothbrush according to one embodiment wherein
the gripping end is shaped for ease of gripping.

Reference FIG. 15 is a side view of the gripping end
of a dispenser protruding from the handle of the
toothbrush according to another embodimentwhere-
in the gripping end is shaped for ease of gripping.

FIG. 16 is a side elevation view of a second alterna-
tive embodiment of an oral care system including a
toothbrush and oral care fluid dispenser according
to an embodiment of the present invention.

FIG. 17 is an exploded side elevation view thereof
with the dispenser shown detached from the tooth-
brush.

FIG. 18 is a rear perspective view of the oral care
system of FIG. 16 with the dispenser mounted in the
toothbrush.

FIG. 19 is a front perspective view thereof.

FIG. 20 is a rear perspective view thereof with the
dispenser completely removed from the toothbrush.
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FIG. 21 is a rear end view of the oral care system of
FIG. 16 with the dispenser mounted in the tooth-
brush.

FIG. 22 is a rear end view of the oral care system of
FIG. 16 with the dispenser completely removed from
the toothbrush.

FIGS. 23-25 are a top view, side elevation view, and
bottom view respectively of the dispenser of the oral
care system of FIG. 16.

FIG. 26 is a side cross-sectional view thereof.

FIG. 27 is an enlarged partial side cross-sectional
view of the proximal end portion of the dispenser of
FIG. 26.

FIG. 28 is an enlarged partial side cross-sectional
view of the distal end sheath portion of the toothbrush
handle with the dispenser removed.

FIG. 29 is an enlarged partial side cross-sectional
view thereof with the dispenser mounted in the
sheath portion.

FIG. 30 is a full side cross-sectional view of the han-
dle portion of the toothbrush with the dispenser
mounted inside.

FIG. 31 is an enlarged perspective view of the rear
or proximal end of the top portion of the toothbrush
handle showing mounting tabs disposed thereon.

FIG. 32 is an enlarged perspective view of the rear
or proximal end of the dispenser showing mounting
recesses and locking lugs disposed therein.

FIG. 33 is an enlarged side elevation view of the rear
or proximal end of the dispenser showing the mount-
ing recess and locking lug.

FIG. 34 is an enlarged perspective view of the rear
or proximal end of the dispenser housing showing
an end cap partially removed from the dispenser.

FIG. 35 is a perspective view of the dispenser of the
oral care system of FIG. 16.

FIG. 36 is an exploded view thereof.

FIG. 37 is a partial cross sectional view of the prox-
imal end of the dispenser thereof showing a push
button actuator in an activated depressed position.

FIG. 38 is a partial cross sectional view of the prox-
imal end of the dispenser thereof showing a push
button actuator in a released and inactivated un-de-
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pressed position.

FIG. 39 is partial perspective view inside a portion
of the internal reservoir of the dispenser of FIG. 16
showing the ratcheting fluid dispensing system in-
cluding the ratchet rod and plunger assembly with
pawl.

FIG. 40 is a cross-sectional view taken along line
40-40in FIG. 39 showing the ratchet rod and plunger
assembly in greater detail.

FIG. 41 is a partial cross sectional view of the prox-
imal end of the dispenser thereof showing an alter-
native construction for the push button actuator in a
released and inactivated un-depressed position.

DETAILED DESCRIPTION OF THE INVENTION

[0022] The following description of the preferred em-
bodiment(s) is merely exemplary in nature and is in no
way intended to limit the invention, its application, or us-
es. The description of illustrative embodiments according
to principles of the present invention is intended to be
read in connection with the accompanying drawings,
which are to be considered part of the entire written de-
scription. In the description of embodiments of the inven-
tion disclosed herein, any reference to direction or orien-
tation is merely intended for convenience of description
and is not intended in any way to limit the scope of the
present invention. Relative terms such as "lower," "up-
per," "horizontal," "vertical," "above," "below," "up,"
"down," "top" and "bottom" as well as derivative thereof
(e.g., "horizontally," "downwardly," "upwardly," etc.)
should be construed to refer to the orientation as then
described or as shown in the drawing under discussion.
These relative terms are for convenience of description
only and do not require that the apparatus be constructed
or operated in a particular orientation unless explicitly
indicated as such. Terms such as "attached," "affixed,"
"connected," "coupled," "interconnected," and similar re-
fer to a relationship wherein structures are secured or
attached to one another either directly or indirectly
through intervening structures, as well as both movable
or rigid attachments or relationships, unless expressly
described otherwise. Moreover, the features and benefits
of the invention are illustrated by reference to the pre-
ferred embodiments. Accordingly, the invention express-
ly should not be limited to such preferred embodiments
illustrating some possible non-limiting combination of
features that may exist alone or in other combinations of
features; the scope of the invention being defined by the
claims appended hereto.

[0023] Preferredembodiments ofthe presentinvention
will now be described with respect to one possible oral
care or treatment system. Embodiments of the oral care
system may include without limitation the following oral
care fluids or agents: tooth whitening, antibacterial,
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enamel protection, anti-sensitivity, anti-inflammatory,
anti-attachment, fluoride, tartar control/protection, flavo-
rant, sensate, colorant and others. However, other em-
bodiments of the present invention may be used to store
and dispense any suitable type of fluid and the invention
is expressly not limited to any particular oral care fluid,
system or agent alone. The embodiments describe in
paragraphs [0064] to [0111] do not describe embodi-
ments of the present invention, but are included for ref-
erence.

[0024] Referring to reference FIGS. 1-3, a reference
oral care system 100 is illustrated. The oral care system
100 is a compact readily portable self-contained user-
friendly system that comprises all of the necessary com-
ponents and chemistries necessary for a user to perform
adesired oral care treatmentroutine. As will be described
in greater detail below, the oral care system 100 generally
takes the form of a modified toothbrush having a remov-
able dispenser disposed at least partially within its han-
dle. Because the dispenser is located within the handle
of the toothbrush itself, the oral care system 100 is port-
able for travel, easy to use, and reduces the amount of
required storage space. Furthermore, since the tooth-
brush and dispenser are housed together, the user is
less likely to misplace the dispenser and be more inclined
to maintain the oral treatment routine with the dispenser
since brushing will remind the user to simply detach and
apply the contents of the dispenser.

[0025] The oral care system 100 generally comprises
a toothbrush body 200 (hereinafter referred to simply as
a toothbrush) and a dispenser 300. While the oral care
system is described herein with respect to the use of a
toothbrush as one of the two primary components of the
oral care system 100, it is to be understood that other
alternate oral care implements can be used within the
scope of the invention, including tongue cleaners, tooth
polishers and specially designed ansate implements
having tooth engaging elements. In certain instances,
the toothbrush 200 may include tooth engaging elements
that are specifically designed to increase the effect of the
active agent in the dispenser on the teeth. For example,
the tooth engaging elements may include elastomeric
wiping elements that assist in removing stains from teeth
and/or assist with forcing the oral care agent into the tu-
bules of the teeth. Moreover, while the toothbrush 200 is
preferably a manual toothbrush, the toothbrush may be
a powered toothbrush in other embodiments of the in-
vention. It is to be understood that the oral care system
can be utilized for a variety of intended oral care needs
by filling the dispenser 300 with any fluid, such as an oral
care fluid with an agentthat achieves a desired oral effect.
In one embodiment, the oral care fluid, is preferably free
of (i.e., is not) toothpaste as the dispenser is intended to
augment not supplant the brushing regimen. The oral
care agent and/or its medium can be selected to com-
plement a toothpaste formula, such as by coordinating
flavors, colors, aesthetics, or active ingredients.

[0026] The toothbrush 200 generally comprises a han-
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dle portion 210, a neck portion 220 and a head portion
230. The handle 210 provides the user with a mechanism
by which he/she can readily grip and manipulate the
toothbrush 200. The handle 210 may be formed of many
different shapes, sizes, materials and a variety of man-
ufacturing methods that are well-known to those skilled
inthe art, solong as it can house the dispenser 300 there-
in as described in detail below. If desired, the handle 210
may include a suitable textured grip 211 made of soft
elastomeric material. The handle 210 can be a single or
multi-part construction. The handle 210 extends from a
proximal end 212 to a distal end 213 along a longitudinal
axis A-A. As will be described in greater detail below with
respectto FIG. 6, a cavity 240 is formed within the handle
210. An opening 215 is provided at the proximal end 212
of the handle 210 that provides a passageway into the
cavity 240 through which the dispenser 300 can be in-
serted and retracted. While the opening 215 is located
at the proximal end 212 of the handle in the exemplified
embodiment, the opening may be located at other posi-
tions on the handle 210 in other embodiments of the in-
vention. For example, the opening 215 may be located
on a longitudinal surface of the handle 210 (e.g., the front
surface, the rear surface and/or the side surfaces) and
be elongated to provide sufficient access to the cavity
240, as further described herein with respect to the em-
bodiment shown in FIG. 16.

[0027] The handle 210 transitions into the neck 220 at
the distal end 213. While the neck 220 generally has a
smaller transverse cross-sectional area than the handle
220, the invention is not so limited. Broadly speaking, the
neck 220 is merely the transition region between the han-
dle 210 and the head 230 and can conceptually be con-
sidered as a portion of the handle 210. In this manner,
the head 230 is connected to the distal end 213 of the
handle 210 (via the neck 220).

[0028] The head 230 and handle 220 of the toothbrush
200 are preferably formed as a single unitary structure
using a molding, milling, machining or other suitable proc-
ess. However, the handle 210 and head 230 may be
formed as separate components which are operably con-
nected at a later stage of the manufacturing process by
any suitable technique known in the art, including without
limitation thermal or ultrasonic welding, a tight-fit assem-
bly, a coupling sleeve, threaded engagement, adhesion,
or fasteners. Whether the head 230 and handle 210 are
of a unitary or multi-piece construction (including con-
nection techniques) is not limiting of the present inven-
tion, unless specifically stated. The head 230 may be
detachable (and replaceable) from the handle 210 using
techniques known in the art.

[0029] The head 230 generally comprises a front sur-
face 231, arear surface 232 and a peripheral side surface
233 that extends between the front and rear surfaces
231, 232. The front surface 231 and the rear surface 232
of the head 230 can take on a wide variety of shapes and
contours, none of which are limiting of the present inven-
tion. For example, the front and rear surfaces 231, 232
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can be planar, contoured or combinations thereof. More-
over, if desired, the rear surface 232 may also comprise
additional structures for oral cleaning or tooth engage-
ment, such as a soft tissue cleaner or a tooth polishing
structure. An example of a soft tissue cleaner is an elas-
tomeric pad comprising a plurality of nubs and or ridges.
An example of a tooth polishing structure can be an elas-
tomeric element, such as a prophy cup(s) or elastomeric
wipers. Furthermore, while the head 230 is normally wid-
ened relative to the neck 220 of the handle 210, it could
in some constructions simply be a continuous extension
or narrowing of the handle 210.

[0030] The front surface 231 of the head 230 compris-
es a collection of oral cleaning elements such as tooth
engaging elements 235 extending therefrom for cleaning
and/or polishing contact with an oral surface and/or in-
terdental spaces. While the collection of tooth engaging
elements 235 is preferably suited for brushing teeth, the
collection of cleaning elements 235 can also be used to
polish teeth instead of or in addition to cleaning teeth. As
used herein, the term "tooth engaging elements" is used
in a generic sense to refer to any structure that can be
used to clean, polish or wipe the teeth and/or soft oral
tissue (e.g. tongue, cheek, gums, etc.) through relative
surface contact. Common examples of "tooth engaging
elements" include, without limitation, bristle tufts, filament
bristles, fiber bristles, nylon bristles, spiral bristles, rubber
bristles, elastomeric protrusions, flexible polymer protru-
sions, combinations thereof and/or structures containing
such materials or combinations. Suitable elastomeric
materials include any biocompatible resilient material
suitable for usesin an oral hygiene apparatus. To provide
optimum comfort as well as cleaning benefits, the elas-
tomeric material of the tooth or soft tissue engaging ele-
ments preferably has a hardness property in the range
of A8 to A25 Shore hardness. One preferred elastomeric
material is styrene-ethylene/butylene-styrene block co-
polymer (SEBS) manufactured by GLS Corporation.
Nevertheless, SEBS material from other manufacturers
or other materials within and outside the noted hardness
range could be used.

[0031] The tooth engaging elements 235 can be con-
nected to the head 120 in any manner known in the art.
Forexample, staples/anchors, in-mold tufting (IFT) or an-
chor free tufting (AFT) could be used to mount the clean-
ing elements/tooth engaging elements. In AFT, a plate
or membrane is secured to the brush head such as by
ultrasonic welding. The bristles extend through the plate
or membrane. The free ends of the bristles on one side
of the plate or membrane perform the cleaning function.
The ends of the bristles on the other side of the plate or
membrane are melted together by heat to be anchored
in place. Any suitable form of cleaning elements may be
used. Alternatively, the bristles could be mounted to tuft
blocks or sections by extending through suitable open-
ings in the tuft blocks so that the base of the bristles is
mounted within or below the tuft block.

[0032] The toothbrush 200 and the dispenser 300 are
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non-unitary separate structures that are specially de-
signed to be non-fixedly secured together when in an
assembled state (referred to herein as a storage state)
and completely isolated and separated from one another
when in a disassembled state (referred to herein as an
application state). The toothbrush 200 and the dispenser
300 are illustrated in the storage state in reference FIGS.
1 and 2 and in the application state in reference FIG. 3.
The dispenser 300 can be slidably manipulated and
moved between the storage state (reference FIGS. 1 and
2) in which the dispenser is docked in toothbrush handle
portion 210 and the application state (reference FIG. 3)
in which the dispenser is removed from handle portion
210 by the user as desired. The dispenser docking sys-
tem for nesting and disengagement of dispenser 300,
and the relevant structural elements of the toothbrush
200 and dispenser 300 comprising the docking system,
will now be described in greater detail.

[0033] Referring now to reference FIGS. 4 and 5, the
dispenser 300 is schematically illustrated. The dispenser
300 is an elongated tubular pen-like structure. The dis-
penser 300 has a housing 301 that extends between a
gripping end 302 (which can be conceptually considered
as the proximal end) and a dispensing end 303 (which
can be conceptually considered as the distal end). An
annular groove 304 is formed into the outside surface
305 of the housing 301. While the groove 304 is located
near a middle point along the length of the housing 301,
the groove 304 can be located on the housing 301 at any
position desired. Moreover, while the groove 304 is illus-
trated as a concisely defined channel, in other embodi-
ment the groove can be formed by a gradually sloping
curvature, a segmented ring of depressions, and/or a
simple dimple or contour of the housing 301.

[0034] The housing 301 generally comprises an inner
layer 306 and an outer layer 307. The inner layer 306 is
preferably constructed of a material that is sufficiently
rigid to provide the necessary structural integrity for the
dispenser 300. For example, the inner layer can be made
out of a moldable hard plastic. Moldable hard thermo-
plastics are preferred. Suitable plastics include polymers
and copolymers of ethylene, propylene, butadiene, vinyl
compounds and polyesters such as polyethylene tereph-
thalate. The chosen plastic(s), however, must be com-
patible with the fluid that is to be stored within the dis-
penser 300 and should not be corroded or degraded by
the oral care fluid or agents.

[0035] The outer layer 307 is preferably made of a soft
resilient material, such as an elastomeric material. Suit-
able elastomeric materials include thermoplastic elas-
tomers (TPE) or other similar materials used in oral care
products. The elastomeric material of the outer layer 307
may have a hardness durometer measurement ranging
between A 13 to A50 Shore hardness, although materials
outside this range may be used. A preferred range of the
hardness durometer rating is between A25 to A40 Shore
hardness. While an over-molding construction is pre-
ferred for the outer layer 307, a suitable deformable ther-
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moplastic material, such as TPE, may be formed in a thin
layer and attached to inner layer 306 with an appropriate
adhesive, sonic welding, or by other means. It should be
noted, however, that in some embodiments of the inven-
tion, the housing 301 may be constructed of a single layer
of material.

[0036] Referring to reference FIGS. 5 and 7A, the
housing 301 forms an internal chamber which defines a
reservoir 308 for holding the desired fluid, for example
the oral care material or product, which can be any active
or inactive oral care agent. The fluid may be in any form
such as a solid or a flowable material including without
limitation viscous pastes/gels or less viscous liquid com-
positions. Preferably, the fluid is an oral care fluid that is
a flowable material having a low viscosity in preferred
embodiments. Any suitable fluid can be used in the
present invention. For example, the fluid may be an oral
care agentthat includes whitening agents, including with-
out limitation, peroxide containing tooth whitening com-
positions. While a tooth whitening agent and a sensitivity
agent are two of the preferred active agents in the present
invention, any other suitable oral care agents can be used
with the oral care system and, thus, stored within the
reservoir 308. Suitable fluids are oral care agents that
can be an active or non-active ingredient, including with-
out limitation, antibacterial agents; oxidative or whitening
agents; enamel strengthening or repair agents; tooth ero-
sion preventing agents; anti-sensitivity ingredients; gum
health actives; nutritional ingredients; tartar control or
antistain ingredients; enzymes; sensate ingredients; fla-
vors or flavor ingredients; breath freshening ingredients;
oral malodor reducing agents; anti-attachment agents or
sealants; diagnostic solutions; occluding agents; anti-in-
flammatory agents; dry mouth relief ingredients; cata-
lysts to enhance the activity of any of these agents; col-
orants or aesthetic ingredients; and combinations there-
of. The oral care agent is preferably free of (i.e., is not)
toothpaste. Instead, the active agent is intended to pro-
vide supplemental oral care benefits in addition to merely
brushing one’s teeth. Other suitable oral care agents
could include lip balm or other materials that are typically
available in a semi-solid state.

[0037] The materials useful in the oral care agent con-
tained inthe reservoir may include oral care compositions
comprising a basic amino acid in free or salt form. The
basic amino acid may be arginine. Various formulations
would be useful to supply the arginine to the user. One
such oral care composition, e.g., a dentifrice, may be
used comprising:

i. an effective amount of a basic amino acid, in free
orsaltform, e.g., arginine, e.g., presentin an amount
of at least about 1%, for example about 1 to about
30%; by weight of total formulation, weight calculated
as free base;

ii. an effective amount of fluoride, e.g., a soluble flu-
oride salt, e.g., sodium fluoride, stannous fluoride or
sodium monofluorophosphate, providing from about
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250 to about 25,000 ppm fluoride ions, e.g., about
1,000 to about 1,500 ppm; and

iii. an abrasive, e.g., silica, calcium carbonate or di-
calcium phosphate.

[0038] The dental treatment materials preferably have
aviscosity suitable for use in tooth treatment applications
and methods. As used herein, the "viscosity" shall refer
to "dynamic viscosity" and is defined as the ratio of the
shearing stress to the rate of deformation as measured
by AR 1000-N Rheometer from TA Instruments, New
Castle, Delaware.

[0039] When measured at a shear rate of 1 seconds-1,
the viscosity preferably will have a range with the lower
end of the range generally about 0.0025 poise, preferably
about 0.1 poise, and more preferably about 75 poise,
with the upper end of the range being selected independ-
ently of the lower end of the range and generally about
10,000 poise, preferably about 5,000 poise, and more
preferably about 1,000 poise. Non-limiting examples of
suitable viscosity ranges when measured at a shear rate
of 1 seconds include, 0.0025 poise to 10,000 poise, 0.1
poise to 5,000 poise, 75 poise to about 1000 poise, and
0.1 poise to 10,000 poise.

[0040] When measured at a shear rate of 100 sec-
onds1, the viscosity will have a range with the lower end
of the range generally about 0.0025 poise, preferably
about 0.05 poise, and more preferably about 7.5 poise,
with the upper end of the range being selected independ-
ently of the lower end of the range and generally about
1,000 poise, preferably about 100 poise, and more pref-
erably about 75 poise. Non-limiting examples of suitable
viscosity ranges when measured at a shear rate of 100
seconds -1 includes, 0.0025 poise to 1,000 poise, 0.05
poise to 100 poise, 7.5 poise to 75 poise, and 0.05 poise
to 1,000 poise.

[0041] When measured at a shear rate of 10,000 sec-
onds1, the viscosity will have a range with the lower end
of the range generally about 0.0025 poise, preferably
about 0.05 poise, and more preferably about 5 poise,
with the upper end of the range being selected independ-
ently of the lower end of the range and generally about
500 poise, preferably about 50 poise. Non-limiting exam-
ples of suitable viscosity ranges when measured at a
shear rate of 10,000 seconds-! includes, 0.0025 poise to
500 poise, 0.05 poise to 50 poise, 5 poise to 50 poise,
and 0.05 poise to 500 poise.

[0042] Each of the formulations contains a viscosity
agent that adjusts the viscosity of the formulation to a
level which permits effective flow from the reservoir 308,
through the delivery channel 310, and to the dispensing
end 303. This agentmay be water, thickeners or thinners.
The viscosity should be adjusted in relationship to the
dimensions of the delivery channel 310 (including length,
internal transverse cross-sectional area, shape, etc.), the
composition of the delivery channel 310 used (i.e., hollow
channel, porous channel, etc.), and the amount of force
available to move the formulations through the delivery
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channel 310.

[0043] The reservoir 308 is fluidly coupled to an appli-
cator 309 which protrudes from the dispensing end 303
of the housing 301 by the delivery channel 310. The de-
livery channel 310 delivers the fluid from the reservoir
308 to the applicator 309. Of course, in some embodi-
ments, a delivery channel may not be necessary or may
merely be an extension of the reservoir or a space con-
necting the reservoir and the applicator (or an opening
in the dispensing end). The user then presses and/or
rubs the applicator 309 against his/her teeth to apply the
fluid to his/her teeth, preferably after brushing. The ap-
plication process is much like using a standard pen and/or
marker.

[0044] The applicator 309 may be constructed of bris-
tles, a porous or sponge material, or a fibrillated material.
Suitable bristles include any common bristle material
such as nylon or PBT. The sponge-like materials can be
of any common foam material such as urethane foams.
The fibrillated surfaces can be comprised of various ther-
moplastics. In the use of bristles, the delivery channel
310 will deliver the composition to near the ends of the
bristles. Usually there will be a single delivery channel.
For sponge and fibrillated surfaces there usually will be
plurality of smaller diameter channels so as to more uni-
formly distribute the composition onto the user’s teeth.
In one embodiment, the fibrillated material will have an
essentially planar surface that has a plurality of protrud-
ing fibrils up to about 3 millimeter in length. Such a fibril-
lated surface provides a mini-brush surface. The oral
care system, however, is not so limited and the applicator
309 can be any type of surface and/or configuration that
can apply a viscous substance onto the hard surface of
teeth, including merely an uncovered opening/orifice.
[0045] The delivery channel 310 can be a suitable
sized tubular conduit having a hollow passageway or it
can be constructed of a porous material. The mechanism
of delivery of the fluid from the reservoir 308 to the ap-
plicator 309 (or an orifice in the dispensing end) can be
strictly by capillary action, a mechanical or chemical
pumping action, compression/squeezing of the dispens-
er 300, gravity and/or combinations thereof. In one em-
bodiment, at least a portion of the housing 301 can be
constructed to be transversely deformable so that the
user can squeeze the dispenser 300, thereby increasing
the pressure inside reservoir 308 and forcing the oral
care fluid outwards from the reservoir 308 through the
applicator 309. A one-way valve may be built into the
dispenser to allow air back into the reservoir so that the
dispenser housing 301 resumes its uncompressed/un-
deformed state after use. A piston-like mechanism can
be used to deliver the fluid from the reservoir 308 to the
applicator 309. Of course, other mechanisms and actions
can be used to achieve the dispensing goal. The delivery
channel 310 may further include a one-way valve that
only allows the fluid to flow from the reservoir 308 toward
the applicator 309, thereby preventing saliva or other
contaminants from being drawn from the applicator 309
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back into the reservoir 308 and/or delivery channel 310.
[0046] Inthe dispenser 300, an overflow chamber 311
is created near the dispensing end 303 by the addition
of a transverse wall 312. The transverse wall 312 sepa-
rates and substantially seals the reservoir 308 from the
overflow chamber 311. The delivery channel 310 extends
through the transverse wall 312 and through the overflow
chamber 311, thereby fluidly coupling the reservoir 308
to the applicator 309. A porous material, which is in the
form of a sleeve 313 can be positioned within the overflow
chamber 311. The overflow chamber 311 can minimize
excessive amounts of the fluid from reaching the appli-
cator 309 or leaking from the dispenser 300. The overflow
chamber 311 is not always needed in the dispenser, de-
pending on the delivery mechanism used.

[0047] Itisto be understood that the structural details
of the dispenser body and its fluid delivery system can
vary greatly.

[0048] However, in order to make the oral care system
100 user friendly for travel, the reservoir 308 and/or the
volume of fluid in the reservoir may be selected so that
the oral care system 100 can be taken on airplanes. Since
about 2002, the volume of liquid that can be taken onto
an airplane in the U.S. and other countries in a single
container is limited, typically to about 89 ml (3 fluid oz).
The reservoir 308 and/or the volume of fluid in the res-
ervoir 308 can be selected to meet the applicable regu-
latory standard, which may change from country to coun-
try and/or over time. In other embodiments, the reservoir
308 and/or volume of fluid may be selected to last a pre-
determined period of time assuming a suggested oral
care regimen, such as at least two weeks, which may be
at least 237 ml (8 fluid 0z). The reservoir 308 and/or vol-
ume of fluid may be selected to last a period of time (as-
suming a suggested oral care regimen) that corresponds
to a suggested life cycle of the toothbrush.

[0049] Furthermore, the applicator 309 may be omitted
from the dispenser 300. The desired oral care material
will be delivered from the reservoir 308 of the dispenser
300 via a mere orifice in the dispensing end 303. De-
pending on the type of oral care material being used, this
orifice may act like a nozzle or port for dispensing and/or
ejecting a liquid or paste oral car material to the desired
oral surface. Such an arrangement is especially useful
when combined with a compressible/squeezable dis-
penser housing. When a semi-solid oral care material is
used, such as lip balm, the orifice may merely provide a
passageway from the reservoir through which the semi-
solid oral care material will protrude or can be slidably
extended and retracted by any suitable conventional ax-
ial or rotary extension mechanism.

[0050] Referring now to reference FIGS. 6, 7A, and
7B, the details of the toothbrush 200 which provide a
nesting volume for the dispenser 300 in the docked or
storage state will be described. The handle 210 of the
toothbrush 200 comprises an internal cavity 240 that is
sized and shaped to accommodate the dispenser 300.
The cavity 240 is a generally tubular cavity that extends
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along the longitudinal axis A-A of the handle 210 and is
defined by an inner surface/wall 241 that circumferential-
ly surrounds the axis A-A. The opening 215, which is a
substantially transversely oriented and located at the
proximal end 212 of the handle 210 in one embodiment,
provides a passageway from exterior of the toothbrush
200 to the internal cavity 240. The opening 215 is sized
and shaped to allow the dispenser 300 to be slid into and
out of the internal cavity 240. The size and shape of the
cavity 240 generally corresponds to the size and shape
of a portion of the dispenser 300 and, as described below
with respect to reference FIG. 7A, non-fixedly and re-
movably secures the dispenser 300 within the handle
210.

[0051] The cavity 240 comprises a longitudinal section
B and a longitudinal section C. The longitudinal section
B of the cavity 240 is sized and shaped to accommodate
the housing 301 of the dispenser 300 while the longitu-
dinal section C of the cavity 240 is sized and shaped to
accommodate the applicator 309 and distal dispensing
end 303 of the dispenser 300. More specifically, the lon-
gitudinal section B has both transverse and longitudinal
cross-sectional profiles that generally correspond to the
transverse and longitudinal cross-sectional profiles of the
portion of the housing 301 of the dispenser 300 that nests
within the cavity 240. Similarly, section C has transverse
and longitudinal cross-sectional profiles that generally
correspond to the transverse and longitudinal cross-sec-
tional profiles of the applicator 309 and distal dispensing
end 303 of the housing 301 of the dispenser 300 that
nests within the cavity 240.

[0052] With continuing reference to reference FIGS. 6,
7A, and 7B, the cavity 240 has a generally tapered trans-
verse section for a major portion of the longitudinal length
of the cavity comprising the longitudinal sections A and
B, wherein the transverse cross-section decreases as
one moves forward/away from the opening 215 towards
distal end 213 of handle portion 210. The tapered trans-
verse cross-section of the cavity 240 assists with guiding
and centering the dispenser 300 into proper placement
and seating within the cavity 240 in the docked or storage
state. The transverse cross-sectional area of section C
is preferably substantially less than the transverse cross-
sectional area of the longitudinal section B to coincide
with the corresponding tapered shape of dispenser 300.
As best shown in FIG. 6, in one embodiment the plane
of the opening 215 is preferably angled transversely with
respect to the longitudinal axis so as to further assist with
the removal from and reinsertion of the dispenser 300
into the cavity 240.

[0053] With continuing reference to reference FIGS. 6,
7A, and 7B, the inner wall 241 of the cavity 240 comprises
an annular ridge 242 thatis designed to non-fixedly mate
with the annular groove 304 of the dispenser 300 when
in the storage or docked state. The annular ridge 242
and groove 304 provides a locking system for removably
securing the dispenser 300 in the handle portion 210 of
the toothbrush 200. The annular ridge 242 may be convex
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shaped in cross-section and the groove 304 may have a
complementary concave cross section to facilitate a
smooth but locking engagement between the ridge and
the groove (see reference FIGS. 6 and 7A). Of course,
other mating shapes and/or features can be utilized on
the dispenser 300 and the wall 241 instead of a
groove/ridge arrangement for removably securing the
dispenser 300 in the handle portion 210 of the toothbrush
200. The annular ridge 242 may also form a transition
between the longitudinal section B and the longitudinal
section C of the cavity 240 as shown.

[0054] With continuing reference to reference FIGS. 6,
7A, and 7B, the inner wall 241 of the cavity 240 also
further includes an annular shoulder 243 that preferably
is located near the distal end 213 of the handle portion
210 as shown. The annular shoulder 243 provides a pro-
truding structure that creates the smaller distal trans-
verse cross-sectional area of the longitudinal section C
in the form of an applicator end receptacle 400 near the
distal end 213 of the handle portion 210. While the an-
nular shoulder 243 is illustrated as a rectangular corner
or edge, itcan take on a wide variety of shapes and cross-
sectional profiles or contours, including an angled edge,
a curved radius or arcuate edge, or others. The annular
shoulder 243 is configured and adapted to mutually en-
gage the distal dispensing end 303 of the dispenser 300
when inserted fully into the cavity 240. This provides a
stopper for the dispensing end 303 of the housing 301
of the dispenser 300 so as to prevent over-insertion and
contact between the forward-most transverse/vertical
distal end wall 401 of the inner wall 241 of the cavity and
the free end of the applicator 309 that could lead to
"bleeding" or leaking of the fluid from the dispenser 300
into the cavity 240 during storage/docking, which could
create a mess and loss of fluid. Accordingly, the annular
shoulder 243 preferably creates a small gap between the
free end of the applicator 309 and the distal end wall 401
of the cavity 241 (see FIG. 7B). The receptacle 400 is
further preferably configured and sized to receive the ap-
plicator 309 therein and may generally conform to the
shape and size of the applicator 309 while providing a
suitable circumferential gap therebetween so as to also
prevent lateral engagement between the applicator and
the wall of the receptacle 400 to prevent leaking. Of
course, the annular shoulder 243 may be omitted wherein
the cavity 241 and dispenser 300 may preferably be mu-
tually configured so that a small gap remains between
the end of the applicator 309 and the distal end wall 401
of the cavity 240 when the dispenser 300 is fully seated
and docked in the cavity 241 of the handle portion 210
of the toothbrush 200. The annular shoulder 243 and its
structural cooperation with the dispenser 300 will be de-
scribed in greater detail below.

[0055] Referring now to reference FIGS. 7A and 7B
concurrently, the structural cooperation between the dis-
penser 300 and the toothbrush 200 in the storage or
docked state will be discussed in greater detail. As illus-
trated, the oral care system 100 is in the storage state.
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When in the storage state, the dispenser 300 is slidably
positioned within the cavity 240 of the handle 210 of the
toothbrush 200 as illustrated. A majority of the length of
the dispenser 300 is nested within the cavity 240 of the
toothbrush, and preferably at least 75% of the length of
the dispenser 300 is nested within the cavity 240 of the
toothbrush 200. Most preferably, 75% to 95% of the
length of the dispenser 300 is nested within the cavity
240 of the toothbrush 200 in the storage or docked state.
[0056] When inthe docked or storage state, the annu-
lar groove 304 of the dispenser 300 matingly receives
the annular ridge 242 of the inner wall 241 of the cavity
240, thereby non-fixedly securing the dispenser 300 in
its place. The mating of the groove 304 and the ridge 242
secures the dispenser in place until the user applies suf-
ficient axial force so as to overcome the mating interac-
tion between the groove 304 and the ridge 242, thereby
dislodging the dispenser 300 from the toothbrush 200 for
use. The exact force required to overcome the mating
engagement will be dictated by the respective size, tol-
erances and materials of construction of the groove 304
and the ridge 242.

[0057] The resilient outer layer 307 of the dispenser
300 further facilitates the non-fixed securing between the
dispenser 300 and the toothbrush 200 in that the outer
layer 307 is compressed by the ridge 242 and/or other
portions of the inner wall 241. Furthermore, the compres-
sion of the resilient outer layer 307 increases the amount
of axial force needed to overcome the increased frictional
contact between the inner wall 241 and the outer surface
305 of the housing 301 of the dispenser 300.

[0058] The mating between the groove 304 and the
ridge 242 also performs another function in that the mat-
ing interaction forms a hermetic seal between the wall
242 and the outer surface 305 of the dispenser 300. This
hermetic seal prevents water and other fluids that may
compromise the integrity of the applicator 309 and/or the
activity of the oral care fluid from entering the cavity 240.
The compression of theresilientouter layer 307 also adds
to this effect. In addition to keeping water and other un-
wanted fluid from entering the cavity 240 when the dis-
penser is in the storage state, the hermetic seal also pre-
vents the applicator from drying out during periods of
non-use.

[0059] When inthe docked or storage state, the annu-
lar shoulder 243 also assists in the role of maintaining
the integrity of the applicator 309 and the fluid during
periods of non-use and/or brushing with the toothbrush
200. More specifically, when in the storage state, the an-
nular shoulder 243 contacts (and slightly compresses)
the outer surface 305 of the housing 301, thereby forming
a second hermetic seal and/or barrier that isolates the
longitudinal section C of the internal cavity 240 from the
longitudinal section B of the cavity 240. Thus, there are
two hermetic seals protecting the longitudinal section C
and the applicator 309 from the outside environment in
the storage or docked state. Of course, only one or the
other may be used. Moreover, one or both of the hermetic

10

15

20

25

30

35

40

45

50

55

12

seals may also be formed by mere contact between the
outside surface 305 of the dispenser 300 and the inner
wall 241.

[0060] The hermetic seal formed by the annular shoul-
der may be especially helpful in preventing unwanted
leaking and/or drying of the applicator 309 because of
the small free volume available in the longitudinal section
C ofthe cavity 240. The dispenser 300 may be non-fixedly
secured within the cavity 240 of the toothbrush 200 by a
mere compression fit and/or frictional surface contact be-
tween the dispenser 300 and the internal wall 241.
[0061] Referring now to reference FIG. 8, a dispenser
300Ais llustrated. The dispenser 300A is identical to that
of the dispenser 300 of FIGS. 4 and 5 with the exception
that the dispensing end 303A is adapted to have a cap
330A secured thereto and is constructed of a single layer
306A of material. In order to avoid redundancy, a detailed
discussion of those components of the dispenser 300A
that are substantially identical to that of the dispenser
100 is omitted. However, for reference and clarity, like
numbers are used to identify like parts with the exception
of the alphabetical suffix "A" being added.

[0062] The dispensing end 303A of the housing 301A
of the dispenser 300A includes a surface feature (in the
form of an annular groove 315A) for mating with a cor-
responding structure (in the form of an annular ridge
331A). Mating between the annular groove 215A of the
housing 301A with the annular ridge 331A of the cap
330A non-fixedly secures the cap 330A to the housing
301A, thereby enclosing the applicator 309A so as to
prevent leaking and/or drying out of the fluid. While a
groove/ridge mating assembly is exemplified to hold the
cap 330Ain place, other surface features and structures
that can matingly engage and/or cooperate with one an-
other can be used. Structures and methods of attaching
a cap to a tubular body are known in the art.

[0063] The housing 301A of the dispenser 300A is also
a single layer 306A construction. The material of the sin-
gle layer 306A should provide the necessary structural
rigidity and be compatible with the fluid.

[0064] Referring now to reference FIG. 9, a toothbrush
200A specifically designed to accommodate the dispens-
er 300A with the cap 330A remaining on is illustrated.
The toothbrush 200A is identical to that of the toothbrush
200 of FIGS. 1-7B with the exception that the internal
cavity 240A is shaped differently to accommodate the
dispenser 300A with the cap 330A. In order to avoid re-
dundancy, a detailed discussion of those components of
the toothbrush 200A that are substantially identical to
that of the toothbrush 200 is omitted. However, for refer-
ence and clarity, like numbers are used to identify like
parts with the exception of the alphabetical suffix "A" be-
ing added.

[0065] The internal cavity 240A of toothbrush 200A has
a section C that is designed to accommodate the cap
330A of the dispenser 300A. Because the cavity 240A
accommodates the dispenser 300A with its cap 330A
attached, there is no need for a shoulder to be built into
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the wall 241A as the cap 330A forms a second hermetic
seal for the applicator 309A. The dispenser 300A (with
the cap 330A) is shown in the storage position within the
toothbrush 200A in FIG. 10.

[0066] Referring now to reference FIGS. 11-13 con-
currently, a toothbrush 200B specifically designed to ac-
commodate the dispenser 300A without the cap 330A on
is illustrated. The toothbrush 200B is identical to that of
the toothbrush 200 of FIGS. 1-7B with the exception that
the longitudinal section C of the internal cavity 240B is
shaped differently to accommodate the dispenser 300A
without the cap 330A. In order to avoid redundancy, a
detailed discussion of those components of the tooth-
brush 200B that are substantially identical to that of the
toothbrush 200 is omitted. However, for reference and
clarity, like numbers are used to identify like parts with
the exception of the alphabetical suffix "B" being added.
[0067] The longitudinal section C of the cavity 240 B
is designed to accommodate the applicator 309A of the
dispenser 300A without its cap. Of particular interest is
the fact that the longitudinal section C of the cavity 240B
is specifically designed to mate with the annular groove
315Alocated atthe dispensing end 303A of the dispenser
300A. Specifically, the inner wall 241B further comprises
an annular ridge 244B located in the longitudinal section
C of the cavity 240B. When the dispenser 300A is in the
storage state (without the cap) within the toothbrush
200B, the annular ridge 244B mates with the annular
groove 315B of the dispenser 300B, thereby sealing and
enclosing the applicator 309A.

[0068] Conceptually, the inner wall 240B of the longi-
tudinal section C of the cavity 240B is contoured to be
identical to the structure of the cap 330A. Thus, even
though the cap 330A is removed, the same level of pro-
tection and conservation of the applicator 309A (and the
fluid) is achieved. As a result, the groove 304A can be
omitted if desired. The same surface feature (exemplified
as the groove 315A) of the dispenser 300A can be used
to: (1) secure a cap 330A to protect the applicator 309A
during shipping, manufacturing and/or when on sale; (2)
assist with non-fixedly securing the dispenser 300A with-
in the cavity 240B in the storage state; and (3) seal and
protect the applicator 309A in the storage state.

[0069] As aresult of the aforementioned changeability
between the cap 330A and the longitudinal section C of
the cavity 240B, the oral care system 100B is especially
suitable for sale as a kit. Replacement dispensers 300A
can be sold without the need to keep track of the cap
330A once it is removed and used with the toothbrush
200B.

[0070] The oral care system 100 of reference FIGS.
1-7B (or the other oral care systems and/or components
exemplified in reference FIGS. 8-13) can also be sold as
a kit. Any kit can include at least one toothbrush 200 and
one dispenser 300 holding an oral care fluid. In other
embodiments, a kit may include at least one toothbrush
200 and a plurality of dispensers 300; each dispenser
300 holding a different oral care fluid formulation (e.g.
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whitening, enamel protection, anti-sensitivity, fluoride,
tartar protection, etc.). The dispensers 300 may further
be marked with indicia and/or color coded to identify and
correspond with the particular oral care formulation con-
tained inside. In the kit, toothbrush 200 may have a user-
replaceable head 230 and the kit may include one or
preferably more such heads of different types and/or con-
figurations of tooth cleaning/engaging elements 235
and/or tongue cleaners.

[0071] Referring now to reference FIGS. 14 and 15
concurrently, the oral care systems 100C and 100D are
illustrated. The oral care systems 100C and 100D are
identical to that of the oral care systems of FIGS. 1-13
with the exception that gripping ends 302B, C of the dis-
penser 300B, C are shaped so that a user can easily
grasp the dispensers 300B, C for removal from the tooth-
brushes 200. Dispenser 300B has a flared end while dis-
penser 300C has a bulbous end.

[0072] FIGS. 16-34 show an oral care system 500 ac-
cording to the present invention. In this, as further de-
scribed below, the toothbrush handle has a longitudinally
elongated opening leading to a cavity adapted for remov-
ably receiving a dispenser therein. The opening in this
alternative toothbrush handle is formed along a substan-
tially longitudinal portion of the handle, whereas the
opening 215 in the handle portion 210 of the toothbrush
200 previously described with respect to the oral care
system 100 (see, e.g. FIG. 6) is substantially located in
the proximal end 212 portion of the handle 210 and axially
aligned with the longitudinal axis A-A. Furthermore,
whereas the oral care fluid dispenser 300 is axially in-
serted into and removed from the handle 210 and its in-
ternal cavity 240 in the embodiments exemplified in
FIGS. 1-15, the dispenser in this alternative oral care
system embodiment 500 is at least partially lateral-
ly/transversely insertable into the handle for seating and
mounting. Also, as further described herein for this alter-
native embodiment, the dispenser itself may form a sub-
stantial portion of the handle of the toothbrush which is
gripped by the user thereby advantageously providing
ready access to and convenient use of the dispenser.
More specifically, the dispenser in this alternative em-
bodiment conceptually forms a circumferential section of
the transverse cross-sectional area of the handle, which
can be thought of a par-cylindrical section.

[0073] Referring initially now to FIGS. 16-19, the alter-
native embodiment of the oral care system 500 generally
includes a toothbrush 600 and a dispenser 700 remov-
ably disposed therein. The toothbrush 600 and the dis-
penser 700 may be generally similar to the toothbrush
200 and the dispenser 300 in structure, manufacture, and
functionality to the oral care system 100 and its compo-
nents as already described above with respect to FIGS.
1-15, except for differences as specially noted in the de-
scription of the oral care system 500 which follows.
[0074] The dispenser 700 is movable between a stor-
age state (shown in FIG. 16) in which the dispenser is
docked or mounted in the toothbrush handle 610 and an
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application state (shown in FIG. 17) in which the dispens-
er 700 is dismounted or removed from the handle 610
and ready for use in an oral care regimen. When re-
moved, the dispenser 700 is preferably completely sep-
arated and isolated from the toothbrush 600.

[0075] With continuing reference to FIGS. 16-20, the
toothbrush 600 generally includes a handle portion 610,
a neck portion 620 and a head portion 630. The handle
610 can be a single or multi-part construction. The handle
610 extends from a proximal end 612 to a distal end 613
along a longitudinal axis A-A. The handle 610 includes
a front portion 660 defining a front surface 652, a rear
portion 661 defining a rear surface 653, and a pair of
opposing and spaced peripheral or lateral side surfaces
650, 651 extending between the front and rear surfaces
652, 653. The front portion 660 of the handle 610 is fixedly
attached to the distal end 613 portion of the handle (i.e.
distal sheath portion 661 in one embodiment) and ex-
tends longitudinally to the proximal end 612 of the handle
610. Accordingly, as further explained herein, the front
portion 660 forms a cantilevered portion of the handle
610 that detachably engages and supports the dispenser
700. The handle 610 transitions into the neck 620 at the
distal end 613 of the handle that supports toothbrush
head 630 via the handle 610. While the neck 620 gener-
ally may have a smaller transverse cross-sectional area
to the handle 620, the invention is not so limited.
[0076] With continuing reference to FIGS. 16-20, the
toothbrush head 630, neck 620, and handle 610 of the
toothbrush 600 may be formed as a single unitary struc-
ture, or in other embodiments the these parts may be
formed as separate structures which are fixedly or de-
tachably assembled together. In some embodiments, the
head 630 may be removably attached to the neck 620
thereby forming a user-replaceable head that allows the
user to replace heads with worn out tooth cleaning/en-
gaging elements or interchange heads having alternate
type cleaning elements. The head 630 generally com-
prises afront surface 631, arear surface 632 and a lateral
or peripheral side surface 633. The front surface 631
comprises a plurality of oral cleaning elements such as
tooth engaging elements 635 extending therefrom for
contact with an oral surface and/or interdental spaces.
The tooth engaging elements 635 may generally be
formed from various types of cleaning elements such as
those already described herein with respect to tooth en-
gaging elements 235.

[0077] Referringto FIGS. 16-22, in preferred exempla-
ry embodiments the handle 610 includes a removable
portion that defines and incorporates a hand held dis-
penser 700 adapted to contain and dispense an oral care
fluid onto a target surface in an oral cavity of a user.
Accordingly, a substantial portion and preferably a ma-
jority of the toothbrush handle 610 is cut away both cir-
cumferentially and longitudinally to form a largely open
longitudinally extending elongated cavity 640 with ac-
cess opening 615 along the lateral side surfaces 650,
651 and the rear surface 653 of the handle 610 for re-
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movably receiving and supporting the dispenser 700. The
opening 615 extends both axially and transversely rela-
tive to the longitudinal axis A-A of toothbrush handle 610
such that the proximal end 612, the lateral side surfaces
650, 651, and the rear surface 653 of the toothbrush han-
dle are substantially open in structure while only the top
surface 652 remains a closed structure, as best shown
in FIG. 20 and 22. When the dispenser 700 is mounted
inthe toothbrush handle 610, the dispenser 700 and more
specifically the housing 701 forms a substantial part of
the toothbrush handle 610 in this alternative exemplary
oral care system 500 as shown. In one embodiment, the
housing 701 of the dispenser 700 forms substantially a
majority of the lower rear portion or half of the toothbrush
handle 610. The toothbrush handle 610 therefore has
only a front portion 660 and partial side surfaces 650,
651 in areas adjacent to the cavity 640, thereby exposing
the underside of the handle front portion 660. The front
portion 660 of the handle 610 therefore provides merely
a supporting core or frame for mounting the dispenser
700toarearofthe toothbrush 600, wherein the dispenser
700 substitutes for and forms a majority of the lateral side
surfaces 650, 651 and rear surface 653 of the toothbrush
handle, except for the distal most portion of the handle
near the transition to neck portion 620.

[0078] Thought of another way, the handle 610 of the
toothbrush 600 has a substantially elliptical transverse
cross-sectional profile when the dispenser 700 is mount-
ed within the cavity 640, wherein the housing 701 of the
dispenser 700 forms a transverse section of this trans-
verse cross-sectional profile. When assembled, a portion
of the outer surface of the housing 701 of the dispenser
700 forms a circumferential section of the perimeter of
the elliptical transverse cross-sectional profile of the han-
dle 610 while the front portion 660 of the handle 610
forms the remaining circumferential section of the perim-
eter of the elliptical transverse cross-sectional profile of
the handle 610.

[0079] In contrast to the embodiment shown in FIGS.
1-3, the maximum transverse cross-sectional size or di-
ameter of the housing 701 of the dispenser 700 is not
restricted by the transverse size or diameter of the tooth-
brush handle 610, unlike the handle 210 (see FIGS. 1-3
and 7A) which must be sized to accommodate a sub-
stantial portion of dispenser 300 therein as shown. In
certain instances, where desirable, this allows the size
of the dispenser 700 and the associated volumetric ca-
pacity of the reservoir 708 to be made as large as pos-
sible, being limited primarily by only the intended overall
size selected for the toothbrush 600 which will fit com-
fortably in the hand of the user.

[0080] Referring primarily to FIGS. 17, 20, and 31, the
toothbrush handle 610 and more particularly the front
portion 660 defines peripheral lateral, rear, and front
mounting edges 655 which are configured and sized to
mate with and engage corresponding peripheral mount-
ing edges 763 on the dispenser housing 701 (best shown
in FIGS. 23-24 and 34) when the dispenser 700 is at-
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tached to the toothbrush 600. Preferably, the edges 655
and 763 of the handle 610 and the dispenser housing
701 respectively mutually align to form a relatively uni-
form combined circumferential surface when joined,
thereby maintaining a smooth transition between the
handle 610 and the dispenser housing 701 for user com-
fort purposes. In some embodiments, all or part of the
peripheral mounting edges 763 on the dispenser 700
may be formed onresilient soft grip 752 further described
herein elsewhere. The rear surface 753 of the dispenser
700 is also preferably contoured to smoothly transition
into mating corresponding with the rear surface 653 of
the handle 610.

[0081] Referring now to FIGS. 17, 20, 22, and 28, in
exemplary embodiments of the cavity 640, the access
opening 615 in toothbrush handle 610 has an axial length
L (FIG. 20) that preferably extends for at least half the
axial length of the handle 610 measured between the
distal end 613 and the proximal end 612, and more pref-
erably for a majority of the length of the handle to maxi-
mize the volumetric storage capacity of the reservoir 708
of the dispenser 700 and to facilitate gripping the dis-
penser. In preferred exemplary embodiments, the open-
ing 615 and corresponding cavity 640 extend for approx-
imately more than half of the height H and circumference
of the handle 610 as shown in FIG. 22.

[0082] The distal most portion of the cavity 640 is pref-
erably circumferentially enclosed by the distal end 613
of the toothbrush handle 610 as best shown in FIGS. 20,
22, and 28 to form a generally tubular sheath portion 656
configured and adapted for receiving the distal dispens-
ing end 703 and the applicator 709 of the dispenser 700
therein. This fully enclosed sheath portion 656 facilitates
secure docking of the dispenser 700 in the handle 610
and protects the applicator 709 from damage when the
dispenser is in the docked or storage state affixed to
toothbrush 600. The distal or front end of the sheath por-
tion 656 is closed while the proximal or rear end of the
sheath portion is open to receive the distal dispenser end
703 of dispenser 700 therein. In some embodiments, a
socket 654 may be provided at the distal-most end of the
sheath portion 656 in the cavity 640 that is configured
and adapted for receiving an axially protruding plug 750
disposed in the applicator 709 (see FIG. 29) to further
assist with securing the distal dispensing end 703. This
socket 654, in the exemplified embodiment, is formed
into the transverse end wall that closes the distal end of
the cavity 640 in the sheath portion 656.

[0083] The rear portion of the dispenser 700 is detach-
ably secured to toothbrush handle 610 via a locking
mechanism disposed towards proximal end 612 of the
handle. Referring to FIGS. 20, 23, 24, and 31-33, the
dispenser locking mechanism 800 may be comprised of
a cooperating tab and recess locking arrangement in one
exemplary embodiment. The dispenser housing 701 in-
cludes a pair of laterally/transversely spaced apart
mounting recesses 800 which are configured and adapt-
ed to receive a pair of laterally spaced apart mounting
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tabs 801 disposed on toothbrush handle 610. In one em-
bodiment, the mounting tabs 801 are disposed on the
underside of the front portion 660 of the toothbrush hous-
ing 610 and project inwards towards the longitudinal axis
A-A and includes a forward enlarged section 802 and a
rearward narrower section 803, as best shown in FIG.
31. The mounting recess 800 correspondingly includes
aforward enlarged section 804 and a rearward narrower
section 805, as best shown in FIGS. 32 and 33. The lock-
ingrecess 800 furtherincludes alocking lug 806 disposed
in the rearward section 805 which protrudes lateral-
ly/transversely outwards from the dispenser 700. When
the dispenser 700 is mounted to the toothbrush handle
610, the enlarged section 802 of the mounting tab 801
becomes positioned in and engages the corresponding
enlarged section 804 of the mounting recess 800 and the
narrower section 803 of the mounting tab 801 becomes
positioned in and engages the corresponding narrower
section 805 of the mounting recess 800. The locking lug
806 of the mounting recess frictionally engages a rear
portion of the narrower section 803 of the mounting tab
801 to removably but securely attach the dispenser 700
tothe toothbrush handle 610 via a characteristic "clicking"
action. Since the front portion 660 of the toothbrush han-
dle 610 adjacent the cavity 640 is preferably relatively
thin in thickness to be at least partially resilient to a de-
gree, the front potion 660 of the toothbrush handle 610
is able to flex laterally/ transversely relative to the longi-
tudinal axis A-A in response to the dispenser 700 being
inserted therein when the mounting tabs 801 engage the
mounting recesses 800. The enlarged sections 802 of
the mounting tabs 801 will tend to engage the dispenser
housing 701 before the narrower sections 803. The nar-
rower sections 803 are received in the locking portion
807 of the recess 800 beneath the locking lugs 806 and
they spring (or click) back inwards into place to complete
the mounting. FIGS. 29 and 30 are cross-sectional views
showing dispenser 700 fully seated or mounted in tooth-
brush handle 610.

[0084] The dispenser 700 will now be further de-
scribed. FIGS. 23-26 show various views of the alterna-
tive dispenser 700 with FIG. 26 being a longitudinal cross-
sectional view of the dispenser 700. In one embodiment,
the dispenser 700 is an elongated and generally tubular
pen-like structure that may be similar to the dispenser
300 already described herein (see FIGS. 5, 7A, and 7B)
with respect to functionality and general construction.
Some features of the dispenser 700, including the attach-
ment mechanism for detachable mounting to handle 610,
configuration, and other features, however, have been
modified as will now be further described.

[0085] With continuing reference to FIGS. 23-26, the
dispenser 700 includes a housing 701 that extends be-
tween a proximal operating end 702 and a distal dispens-
ing end 703. As already noted herein, the housing 701
may be considered to form essentially a removable por-
tion of the toothbrush handle 610. In some embodiments,
the housing 701 may comprise inner and outer layers
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similarly to inner layer 306 and outer layer 307 of housing
301 shown in FIG. 5. Alternatively, in the embodiment as
best shown in FIG. 26, the housing 701 has a relatively
single layer shell construction formed of a preferably rigid
material which may be a relatively rigid hard plastic/pol-
ymer such as a thermoplastic similar to materials already
described herein with respect to the inner layer 306 of
the housing 301. This provides structural rigidity to the
dispenser 700. In some embodiments, at least part of the
housing 701 may include resiliently deformable flexible
portions to allow the user to squeeze and pressurize the
contents of the dispenser for delivering the active oral
care fluid.

[0086] Optionally, in some embodiments, at least a
portion of external side of housing 701 may include a soft
non-slip resilient grip 752 formed of a material such as
an elastomer (e.g. as already described herein with re-
spect to outer layer 307 of housing 301) to provide a slip
resistant and comfortable gripping surface for the user.
Because the dispenser 700 substitutes for and forms a
substantial functional part of the toothbrush handle 610
in this embodiment, the resilient grip 752 in some em-
bodiments preferably covers at least a portion of, and
more preferably a majority of the exposed portions of the
dispenser 700 when mounted in the handle 710. This
facilitates removal and reinsertion of the dispenser 700
in the toothbrush handle 610 by allowing the dispenser
700 to be easily grasped, especially with wet hands after
brushing. In at least one embodiment, the grip 752 may
cover a majority of the lower half of the dispenser 700
and the housing 701, including the rear surface 753 and
portions of the lateral side surfaces 754, 755 of the hous-
ing (see, e.g. FIGS. 21, 23-26, and 34). The grip 752
need not cover the front surface 766 or distal dispenser
end 703 of the dispenser as these portions will be nested
inside the toothbrush handle 610 when the dispenser 700
is seated in the handle 610. The resilient grip 752 may
be attached to the housing 701 by any suitable conven-
tional means used in the art and already described here-
in, including without limitation co-molding and adhesives.
[0087] With continuing reference to FIGS. 23-26, the
housing 701 forms an internal chamber which defines a
reservoir 708 for holding the desired fluid. The fluids that
can be used have already been described herein in detail.
The terms oral care fluid and agent is not intended to be
limiting of the invention unless specifically claimed. The
reservoir 708 is fluidly coupled to an applicator 709 which
protrudes forward from the dispensing end 703 of the
housing 701. In this embodiment of the dispenser 700,
equivalents of a delivery channel 310 and an overflow
chamber 311 (see, e.g. FIG. 4 and description herein)
are omitted. Instead, the oral care agent containing fluid
is in direct contact with the applicator 709 as best shown
in FIGS. 26 and 29. The applicator 709 may include an
internal flow conduit 756 which fluidly communicates with
reservoir 708 to facilitate uniform wetting of the applicator
with the oral care agent.

[0088] Referring to FIGS. 23-26 and 29, the applicator
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709 may be constructed of bristles, a porous or sponge
material, or a fibrillated material similar to the applicator
309 already described herein. The applicator 709 may
also be simply constructed of an elastomeric material,
such as TPE. The applicator 709 includes a stem portion
757 in one embodiment which is received in a passage
formed into the distal dispensing end 703 of the housing
701 and frictionally engages the inner surface of this pas-
sage to retain the applicator 709 in the housing 701. The
dispenser 700 further includes a plug 750 which is slid-
ably received and removably retained within an orifice of
the applicator 709. In one embodiment, the plug 750 may
be formed of polypropylene or an elastomeric material,
examples of which are already described herein. In one
possible exemplary embodiment, the plug 750 includes
adistal stem portion 762 and an adjoining proximal stem
portion 760 which is removably received in an axial ori-
fice, such as passageway 758, formed in the forward end
of the applicator 709.

[0089] Thepassageway 758 fluidly communicates with
the flow conduit 756 of the applicator 709 and provides
an orifice for dispensing the flowable oral care agent, or
other fluid, from the dispenser 700. Preferably, the pas-
sageway 758 has a smaller cross-sectional internal di-
ameter and transverse flow area than the adjoining flow
conduit 756 to restrict and regulate the flow of the oral
care fluid from the dispenser 700. Based on the viscosity
of the flowable oral care fluid delivered by the dispenser,
one skilled in the art can readily determine an appropriate
internal diameter (i.e. orifice size) for the passageway
758 to establish a desired dispensing flow rate of the
productto auser. In contrastto the porous type applicator
309 shown in FIG. 4 which does not have an open flow
delivery conduit or pathway extending completely
through the applicator to the outside, the orifice dispens-
ing system used in applicator 709 is advantageously bet-
ter suited for dispensing more viscous oral care fluids or
products such as gels and pastes.

[0090] With continuing reference to FIGS. 23-26 and
29, the plug 750, including the stems 762, 760 may be
generally cylindrical in shape. The plug 750 may further
include an annular flange 761 to prevent over insertion
of the plug into the passageway 758 (see FIGS. 26 and
29). The stems 760, 762 extend from opposite sides of
the annular flange 761 in coaxial alignment.

[0091] With additional reference now to FIGS. 28 and
29, theremovable plug 750 may further include a plurality
of radially-protruding flexible annular ribs 751 on the dis-
tal stem 762 which serve several functions. The ribs 751
are configured and adapted to elastically deform and fric-
tionally engage the complementary configured cylindrical
socket 654 disposed internally in the toothbrush handle
610 near the distal end 613 at the distal-most portion of
the internal cavity 640. The ribs 751 detachably secure
the distal dispensing end 703 of the dispenser in the
toothbrush handle 701 through cooperation with the plug
750 and the dispenser 700. The plug 750 further provides
additional benefits, including preventing spilling of the
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oral care fluid while the dispenser 700 is being filled dur-
ing manufacturing, reducing the chance of the oral care
fluid to leak after the manufacturing phase, and keeping
the exposed applicator 709 tip clean in between uses by
the user.

[0092] Referring to FIGS. 26, 27, and 34, the rear or
proximal operating end 702 portion of dispenser 700 in-
cludes an attachable cap 900 that seals and closes prox-
imal end 702 of the dispenser. The cap 900 is formed of
aresilient elastomeric material and acts as a push-button
actuator to advance an internal rod 903 mechanism of
the dispenser 700 and thereby releases oral care fluid
through the applicator 709. The cap 900 compresses to
perform the advancing function and then returns to its
original shape. The cap 900 also provides for user com-
fort both when toothbrush 600 is used in the brushing
mode with dispenser 700 fully seated therein and when
dispenser 700 is detached from the toothbrush for apply-
ing the oral care fluid to the teeth. In one embodiment,
the cap 900 preferably includes an annular collar or
flange 901 that engages a groove formed on the proximal
orrear end of dispenser 700. The flange 901 is preferably
made of a more rigid material than the cap 900 to advan-
tageously provide a surface for pressing the cap into po-
sition on dispenser 700 after the dispenser is filled with
the oral care fluid during the manufacturing process. The
proximal end portion 702 of the dispenser housing 701
may further include one or more raised ridges 765 dis-
posed near the annular edge 764 that engage corre-
sponding annular grooves 902 (see FIG. 27) on the cap
900 for securing the cap 900 and providing a rear her-
metic seal of the dispenser 700. In some embodiments,
as shown, the axially forward extending rod 903 may be
mounted on the cap 900 for further securing the cap to
the dispenser housing 701. As best shown in FIG. 27,
the rod 903 may include a plurality of axially spaced apart
angled serrations or teeth 904 which are configured to
engage a retaining mechanism 905 disposed in the prox-
imal end 702 of dispenser 700.

[0093] An exemplary method of using the toothbrush
600 and the dispenser 700 will now be briefly described.
The dispenser 700 with the plug 750 is filled with an oral
care material and inserted into a toothbrush 600. The
toothbrush 600 with the dispenser 700 in the storage
state as shown in FIG. 16 is provided to a user. The dis-
penser 700 is fully seated and secured in the toothbrush
handle 610 as shown with a bottom portion of the housing
701 near the proximal end 702 being lockingly engaged
by the cantilevered front portion 660 of the handle 610
(via mounting tabs 801 and locking lugs 806 shown in
FIGS. 31-33) and the distal dispensing end 703 being
slidably frictionally engaged by the sheath portion 656 of
the handle (see FIG. 29). After the user completes brush-
ing his/her teeth with the toothbrush 600, or alternatively
before brushing his/her teeth, the user grasps the dis-
penser housing 701 (preferably at grip portion 752 if pro-
vided) and pulls the proximal portion of the dispenser 700
near or at proximal end 702 outwards and away from
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toothbrush handle 610 by applying a force F initially in a
direction generally transverse to longitudinal axis A-A.
Since the distal dispenserend 703 is still seated in sheath
portion 656 of toothbrush handle 610 (see, e.g. FIG. 29),
this initial force applied by the user is a pivotal action with
the dispenser end 703 acting as a pivot point. The rear
or proximal half of to the dispenser 700 will therefore pivot
in an arcuate path initially away from toothbrush handle
610 (see, e.g. FIG. 16 and applied force F) at an angle
with respect to the toothbrush handle and longitudinal
axis A-A. The locking lugs 806 of the dispenser housing
701 releases the mounting tabs 801 on the toothbrush
handle 610 (see FIGS. 31-33) and the mounting tabs are
withdrawn from mounting recesses 800 of the dispenser
housing. This uncouples the proximal end 702 of the dis-
penser 700 from the toothbrush handle 610. The user
may next unsheathe or withdraw the distal dispenser end
703 from the sheath portion 656 of toothbrush handle
610 by sliding dispenser 700 rearward in a generally axial
direction along the longitudinal axis A-A towards the bot-
tom or proximal end 612 of the handle.

[0094] During uncoupling, the plug 750 of the dispens-
er 700 slides out of the applicator 709 and is retained in
the socket 654 in the toothbrush handle 610, thereby
exposing the applicator 709. Retention of the plug within
the socket 654 during use (and after the initial assembly
during manufacturing) is accomplished by designing the
distal stem 762 and/or the socket 654 so that the axial
force required to remove the distal stem 762 from the
socket 654 is greater than the axial force required to re-
move the proximal stem 760 from the passageway 758.
This canbe accomplishedin a number of ways, including,
without limitation: (1) adjusting the tolerances so that a
tighter fit is achieved between the distal stem 762 and
the socket 654 than between the proximal stem 760 and
the passageway 758; (2) designing the outer surface of
the distal stem 762 and/or the inner surface of the socket
654 so that the frictional engagement between the outer
surface of the distal stem 762 and the inner surface of
the socket 654 is greater than the frictional engagement
between outer surface of the proximal stem 760 and the
inner surface of passageway 758, which can be done
through selection of materials, area of contact, and/or
modifying the surface topography; (3) creating interlock-
ing geometry on the outer surface of the distal stem 762
and the inner surface of the socket 654; (4) designing
the proximal stem 760 to be more easily compressible
than the distal stem 762 by either using a more com-
pressible material(s) and/or creating a void 759 in the
proximal stem 760; (5) adding protuberances, such as
the ribs 751, to the outer surface of the distal stem 762
toincrease the compression fitin the socket 654; (6) add-
ing an adhesive into the socket 654 prior to the initial
installation; (7) tapering the proximal stem 760; and/or
(8) combinations thereof.

[0095] Once the plug 750 is disengaged from the pas-
sageway 758 of the applicator 709, the user may then
fully withdraw the dispenser 700 from the toothbrush 600
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as shown in FIG. 17. As illustrated, the dispenser 700 is
now in the application state and completely uncoupled
and separated from the toothbrush 600. The user then
applies the oral care fluid to the teeth and/or other por-
tions of the oral cavity as required with the applicator 709.
[0096] To reinsert the dispenser 700 back into tooth-
brush handle 610, the user simply repeats the foregoing
steps in reverse. During said reinsertion, the proximal
stem 760 of the plug slides back into the passageway
758 and the mounting tabs 801 are snap locked into the
mounting recesses 800, thereby returning the dispenser
700 back to the storage state, as shown in FIG. 16. It
should be noted that whereas the dispenser 300 of FIGS.
1-15 is removed and reinserted from the toothbrush 200
by applying only an axial force and motion to the dispens-
er 300, the dispenser 700 of FIGS. 16-33 is removed
from toothbrush 600 by a combination of forces and mo-
tions both transverse and axial as described above.
[0097] According to another aspect of the invention,
the toothbrush handle 610 may further include a window
657 (best shown in FIG. 19). In a preferred exemplary
embodiment, the window 657 may comprise a relatively
clear and transparent insert 658 which is disposed in an
aperture 659 in the handle 610 having a complementary
shape totheinsert. The window insert 658 may be formed
as a separate piece and attached to handle 610 by any
suitable means used in the art such as adhesives, heat
or ultrasonic welding, or may be co-molded with the han-
dle. Preferably, the window 657 is positioned on the tooth-
brush handle 610 so that at least a portion of the appli-
cator 709 of dispenser 700 is visible through the window
when the dispenser 700 is mounted in the handle 610.
The window 657 communicates to the consumer/user
that there is another product incorporated into the tooth-
brush 600. In some possible embodiments, different dis-
pensers 700 may be available that contain different oral
care fluids or formulations (e.g. whitening, enamel pro-
tection, anti-sensitivity, flavors, etc.). The applicator 709
and/or distal dispensing end 703 of dispenser housing
701 may be color-coded and/or include indicia to corre-
spond with a particular type of oral care fluid formulation
contained inside. This would allow the user to quickly
identify which formulation is presently contained in the
dispenser 700 seated in the toothbrush 600. Such differ-
ent type dispensers 700 may be included in a kit as al-
ready described herein with reference to toothbrush 200
and dispenser 300.

[0098] According to another aspect of the invention,
the fluid dispensing system operable to deliver and dis-
pense a flowable fluid from the dispenser 700 will now
be described in greater detail. Of course, the fluid dis-
pensing system, along with the principles and compo-
nents, described below, could be used in conjunction with
a wide variety of dispenser types.

[0099] Referringinitially to FIG. 36, the fluid dispensing
system includes a ratchet mechanism including a rack,
such as ratchet rod 903, with angled serrations or teeth
904, a cooperating plunger assembly 930 including a
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pawl 943 for engaging rod 903, and an axially-biased
actuator, such as push-button actuator 920, (see also
FIGS. 27 and 37-38). The ratchet mechanism advances
the plunger assembly 930 forward within reservoir 708
of dispenser 700 to deliver the fluid to a user through the
applicator 709. The components of the ratchet mecha-
nism will now be further described individually in greater
detail.

[0100] Withreferenceto FIGS. 27 and 35-38, theratch-
et rod 903 is movably disposed within the housing 701
of the dispenser 700 and extends into the reservoir 708
for translational axial movement in the direction of longi-
tudinal axis A-A. The ratchet rod 903 includes a distal
free end 910 and an opposite operating end 911 for
mounting to and engagement with the actuator 920 (see
FIG. 36). The operating end 911 in one embodiment is
configured to engage a complementary configured por-
tion of the actuator 920 which operably couples the rod
to the actuator 920. In one possible embodiment, as best
shown in FIGS. 27 and 37-38, the operating end 911 of
the ratchet rod 903 engages a corresponding socket 921
formed in (or connected to) the actuator 920 of the end
cap 900. The ratchet rod 903 may include an annular
radially protruding annular flange, such as ring 912,
which is seated in a complementary configured annular
groove 921 formed inside the socket 921 on the actuator
920 to lock the rod 903 to the actuator 920. The interlock
between the ratchet rod 903 and the socket 921 is pref-
erably designed so that the rod will not pull out of the
socket 921 during normal operation and movement of
the rod 903 when used to dispense the oral care fluid
from the dispenser 700. Other suitable arrangements of
mounting the ratchet rod 903 to the actuator 920 may be
provided and the invention is not limited to the embodi-
ment shown and described herein.

[0101] In some embodiments, the ratchet rod 903 is
preferably made of a relatively rigid material, such as
polypropylene. Other suitable plastics and materials with
similar mechanical properties, however, may be used so
long as rod 903 is sufficiently structurally rigid to function
as a rack in the ratchet mechanism.

[0102] When actuated by the actuator 920, the ratchet
rod 903 is forced into a reciprocating motion, thereby
moving axially in two opposite directions between a first
proximal retracted or non-dispensing position and a sec-
ond distal extended or dispensing position in which an
oral care fluid is dispensed from dispenser 700, as further
described herein. The angled teeth 904 on the ratchet
rod 903 are configured to engage the plunger assembly
930 so that a ratcheting motion is imparted to the plunger
assembly 930 by the rod 903 during actuation and re-
traction. The angled teeth 904 therefore are oriented to
slope rearward toward the proximal end of the dispenser
700 as best shown in FIGS. 27 and 37-38.

[0103] Referring to FIGS. 27 and 36-38, the plunger
assembly 930 is disposed and axially slideable within the
reservoir 708 formed internally within the housing 701 of
the dispenser 700 (see also FIG. 30). In one possible
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preferred embodiment, the plunger assembly 930 may
be of two-piece construction including an inner generally
cup-shaped plunger 940 and a mating outer cup seal 950
having a complementary cup-shape which receives the
plunger 940 at least partially therein. The plunger 940
and the cup seal 950 are configured and sized to nest
together wherein the cup seal serves as a sheath cover-
ing at least a portion of the inner plunger 940 as shown.
In one embodiment, at least a portion of the plunger 940
is insertable into and lockingly engages the cup seal 950
(bestshownin FIGS. 27 and 37-38) such that these com-
ponents members remain joined and move in unison
when actuated by the ratchet rod 903. In some embodi-
ments, the plunger assembly 930 is configured such that
a portion of the inner plunger 940 extends rearward and
outward from the cup seal 950. In a further embodiment,
the plunger 940 does not contact the interior surface of
the dispenser housing 701 which is only engaged by the
outer cup seal 950 to optimize material selection for each
component as further described herein.

[0104] The inner cup-shaped plunger 940 and the out-
er cup seal 950 may be generally cylindrical, frusto-con-
ical, or combination thereof in cross-sectional shape as
shown in FIGS. 27 and 36-38. In some embodiments, as
shown, portions of the plunger 940 and the cup seal 950
may be cylindrical in shape while other portions may be
frusto-conical. In one embodiment, the rear or proximal
portions of the plunger 940 and the cup seal 950 may be
cylindrical in shape and adjoining portions forward there-
of, including intermediate portions and front portions,
may be frusto-conical.

[0105] Withreference to FIGS. 27 and 36-38, the inner
cup-shaped plunger 940 includes a generally cylindrical
wall 941 extending between a front end 944 and a rear
end 946, and defines an internal passageway 942 that
receives the ratchet rod 903 therethrough. The outer cup
seal 950 similarly includes a generally cylindrical wall 951
extending between a front end 954 and a rear end 953,
and defines an internal passageway 955. The passage-
way 955 is concentrically aligned with passageway 942
in an exemplary embodiment. An annular circumferential
groove 945 is formed on the exterior of the wall 941 of
the inner plunger 940 which engages a complementary
configured and arranged annular flange, such as rim 951,
formed on the interior of the cylindrical wall 951 of the
outer cup seal 950. The groove 945 and the rim 951 mate
and interlock so as to lock the plunger 940 to the cup
seal 950 via snap fit engagement to resist axial separa-
tion of the two components during use. In one embodi-
ment, the rim 951 may be disposed on the rear end 953
of the sleeve member 950.

[0106] AsbestshowninFIG. 36, the inner cup-shaped
plunger 940 includes one or more longitudinally extend-
ing slits 948 to assist with snapping and locking the pawl
to the outer cup seal 950. The slits 948 define a plurality
of circumferentially segmented and radially flexible por-
tions or flanges 949 on the cylindrical wall 941, which
permits the plunger 940 to be radially deformed inwards
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by contact with the outer cup seal 950 when snapping
these two components together during assembly. When
the rear end 953 of the cup seal 950 is slid over the front
end 944 of the plunger 940, the annular rim 952 will en-
gage and radially deform the segmented flanges 949 in-
wards temporarily until the rim 952 axially aligns with the
annular groove 945 on the plunger 940. The segmented
flanges 949 will then spring radially outwards to engage
the rim 952 with the groove 945 to lock the plunger 940
and the cup seal 950 together thereby completing as-
semblage of the plunger assembly 930. The inner plung-
er 940 is removably insertable into the cup seal 950 and
interlocked thereto via the foregoing annular rim and the
groove system.

[0107] The frusto-conical cup-shapes of the plunger
940 and the cup seal 950 enable the nested assemblage
of the plunger assembly 930. Accordingly, in one embod-
iment, the cylindrical walls 941, 951 of the inner plunger
940 and the outer cup seal 950 may be sloped in an
axially forward direction to gradually narrow in diameter
from the rear ends 946, 953 to the front ends 944, 954
of each, respectively. This allows the front end 946 of the
inner plunger 940 to be slid into the rear end 953 of the
outer cup seal 950.

[0108] Referring to FIGS. 27 and 36-38, the outer cup
seal 950 provides an axially movable and generally trans-
verse-oriented end wall that seals the proximal or rear
end of the reservoir 708 to prevent or minimize leakage
of the oral care fluid stored in the reservoir 708 rearward
beyond the plunger assembly 930. The cup seal 950
forms a seal around both the ratchet rod 903 and the
interior wall of dispenser housing 701, thereby forming a
movable hermetically sealed tranverse end wall of the
reservoir 708. In addition, the cup seal 950 protects and
isolates the inner plunger 940 and the pawl 943 from the
reservoir 708 and the oral care product contained therein
to preserve proper operation of the ratchet mechanism
and to prevent contamination of the reservoir.

[0109] The front end 954 of the cup seal 950 has a
forward opening 956 that is sized and configured to form
a relatively tight seal around the ratchet rod 903, but not
so tight as to prevent the rod from sliding through the
opening 956. This forms a slidable annular seal around
the ratchet rod 903 that is intended to keep an excessive
amount of oral care fluid or product from entering the
passageway 955 of the cup seal 950. In one embodiment,
the opening 956 includes an angled annularinner sealing
surface 957 that closely matches the configuration, ori-
entation, and angle of the angled teeth 904 of the ratchet
rod 903. The sealing surface 957 thus slopes rearward
and inward toward the ratchet rod 903 to define a frusto-
conical shaped sealing surface. When the fluid dispens-
ing system is not activated as shown in FIG. 38, at least
a portion of the sealing surface 957 engages the mating
angles surfaces of the ratchet rod teeth 904 to resist or
prevent leakage along the rod into the rear of the dis-
penserhousing 701. In one embodiment, the sealing sur-
face 957 is preferably circumferentially continuous with-
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out any openings therein to eliminate potential leakage
paths.

[0110] In addition to sealing, the configuration and
placement of inner sealing surface 957 also functions to
wipe and clean the oral care fluid or product from the
ratchet rod 903 as it moves rearward through the forward
opening 956 of the cup seal 950 as further explained
herein. This reduces or eliminates any accumulation of
the oral care product rearward of the plunger assembly
930 to preserve full movement and functionality of the
push button actuator 920. In addition, accumulation or
deposits of the product on the ratchet rod teeth 904 may
reduce or prevent providing an audible click to the user
when the oral care product is dispensed since such de-
posits tend to muffle the click sound. This audible indi-
cation that the ratcheting and fluid dispensing mecha-
nism is functioning properly is desirable especially since
each advance of the ratchet rod 903 will deliver a meas-
ured amount of product to the user each time the button
actuator 920 is pushed and released.

[0111] With continuing reference to FIGS. 27 and
36-38, the outer cylindrical wall 941 of the cup seal 950
is configured and sized to frictionally and slidably engage
the interior wall of the dispenser housing 701 to seal along
the interior wall of the housing. Accordingly, in some em-
bodiments, the outside diameter of at least a portion of
the cylindrical wall 941 of the cup seal 950 is sized to be
slightly larger than the inside diameter of the dispenser
housing 701 in the reservoir 708 to provide a snug, but
slideable fit. In one embodiment, a rear portion of the cup
seal 950 proximate to the rear end 953 may be sized and
configured to slidably engage the housing 701 thereby
defining an annular outer sealing surface 958 that pro-
vides a seal between the cup seal 950 and an inner sur-
face or wall of the dispenser housing 701. In the embod-
iment shown, intermediate and front portions forward of
the sealing surface 958 may be smaller in diameter to
avoid engagement with the interior of dispenser housing
701. This facilitates inserting the plunger assembly 930
into the open rear or proximal end of the housing 701 of
the dispenser 700 during manufacturing.

[0112] In one embodiment, the outer cup seal 950 is
preferably made of a plastic material having a relatively
low coefficient of friction to facilitate smooth sliding en-
gagement with the interior surface of the dispenser hous-
ing 701 and the material selected for the housing. In one
embodiment, without limitation, the housing 701 may be
made of polypropylene. The cup seal 950 may be made
of low density polyethylene in some embodiments which
provides good sliding performance when paired with a
polypropylene material for the housing 701. Other suita-
ble materials may be substituted so long as the cup seal
950 may slide smoothly within the dispenser housing
701.

[0113] FIGS. 39 and 40 show the plunger assembly
930 in further detail. FIG. 39 is a perspective view of the
plunger assembly 930 with a portion of the outer cup seal
950 removed to better show the plunger 948 therein. FIG.
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40 shows a close up cross-sectional view of the plunger
assembly 930 and the ratchet rod 903 disembodied from
the dispenser 700 for clarity.

[0114] Referringnow to FIGS. 27 and 36-40, the plung-
er assembly 930 further includes an internal pawl 943
which is configured to operably engage the ratchet rod
903 to produce the uni-directional ratcheting type action
of the fluid dispensing system. The plunger 940 is dis-
posed proximate to and enagageable with the ratchet rod
903.

[0115] Referringto FIGS. 27 and 36-40, in one embod-
iment, the pawl 943 may be formed by a plurality of cir-
cumferentially spaced apart cantilevered and elastically
flexible tines 960 projecting rearwards along longitudinal
axis A-A from a central hub 961 disposed on the front
end 944 of the plunger 940. The hub 961 may be an
integral portion of the front end 944 of the plunger 940
and formed by a circumferentially continuous cylindrical
wall. The tines 960 may each have a generally flattened
configuration with a generally rectilinear lateral cross sec-
tion preferably having a cross-sectional width larger than
a cross-sectional height. The tines 960 each include an
axially elongated body portion 962 terminating in an an-
gled engaging end portion 963 terminated with a barb or
tip 965 engaged with the teeth 704 of the ratchet rod 703
(see, e.g. FIGS. 39 and 40). The body portion 962 may
be oriented substantially parallel to the cylindrical wall
949 of the plunger 940 and the ratchet rod 93. The en-
gaging end portion 963 is angled and sloped radially in-
wards towards the ratchet rod 703 being disposed an
angle to the body portion 962 and the cylindrical wall 949
ofthe plunger 940. The longitudinally-extending slots 964
formed between adjacent tines 960 make the tines flex-
ible and movable in a radial direction with respect to the
ratchet rod 904. The tines

[0116] The pawl 943 may preferably include at least
two tines 960, and more preferably three or four tines
circumferentially arranged around the central hub 961 to
provide relatively uniform and secure engagement with
the ratchet rod 904 around its entire circumference. In
one exemplary embodiment, the pawl 943 may have four
tines 960 to evenly distribute the engagement forces be-
tween the tines and rod 904 onto each quadrant of the
ratchet rod 904 (i.e. top, bottom, and both opposite sides
when viewed from the ends) to promote smooth opera-
tion of the ratchet mechanism and positive engagement
between the tines and rod.

[0117] Referringto FIGS. 39 and 40, it should be noted
that an alternative embodiment of the interlocking mech-
anism between the plunger 940 and the outer cup seal
950 is shown. In lieu of the arrangement shown in FIG.
38 wherein the cup seal 950 has a protruding annular
rim 952 that engages the annular groove 945 formed on
the plunger 940, the opposite arrangement is shown in
FIGS. 39 and 40. Accordingly, it will be appreciated that
either arrangement is suitable and the invention is not
limited by one arrangement alone.

[0118] In contrastto monolithic or one-piece plungers,
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the two-piece plunger assembly 930 disclosed herein ad-
vantageously allows the material selection to be opti-
mized for both the inner plunger 940 with the ratchet 943
and the outer cup seal 950 based upon their different
functional or operating requirements. For example, the
plastic material selected for forming the outer cup seal
950 preferably has characteristics of a relatively low co-
efficient of friction when used with the dispenser housing
701 and the ratchet rod 703 to provide smooth sliding
engagementand operation of the ratchetmechanism and
plunger assembly. In one exemplary embodiment, for ex-
ample, the cup seal 950 may be made of homopolymer
low density polyethylene such as LDPE 9931 available
from The Dow® Chemical company of Midland, Michigan
or equivalent while the ratchet rod 903 and dispenser
housing 701 may be made of polypropylene. LDPE 9931
has a typical nominal tensile strength (yield) of 10.3 MPa
(1,500 psi), tensile modulus of 186 MPa (27,000 psi) and
flexural modulus of 327 MPa (46,000 psi) providing the
desired low coefficient of friction and ability to grip the
interior surface of the dispenser housing 701. In one em-
bodiment, the housing 701 may be a random copolymer
polypropylene such as PP P5M6K-048 available from
Flint Hills Resources® of Longview, Texas or equivalent
having a typical nominal tensile strength (yield) of 32 MPa
(4,700 psi) and flexural modulus of 1050 MPa (153,000
psi).

[0119] By contrast, polypropylene or polyethylene are
not necessarily optimum for the functions to be performed
by the plunger 940, and particularly the integral pawl 943
which require a relatively harder and more rigid plastic
having both stiffness and spring-like qualities. The pawl
943 is engaged by the ratchet rod 903 to advance the
plunger 940 forward during the product dispensing stroke
(requiring properties of axial rigidity), and then the pawl
943 performs the characteristic reciprocating flexing and
"clicking" ratchet action (requiring elastic spring-like
properties transverse to longitudinal axis LA) on the rear-
ward return stroke of the rod when the rod slides back
through the pawl while the plunger assembly maintains
in stationary engagementwith the dispenser housing 701
(operation further described herein). In one exemplary
embodiment, the plunger 940 and the integral pawl 943
preferably may be made of an acetal copolymer such as
Celcon® M90™ available from Ticona Engineering Pol-
ymers of Florence, Kentucky, or other plastics having
similar properties. Celcon® M90™ has a nominal tensile
strength (yield) of 66 MPa (9570 psi), tensile modulus of
2760 MPa (400,000 psi) and flexural modulus of 2550
MPa (370,000 psi) providing the desired spring-like and
strength characteristics for the pawl 943 formed on the
plunger 940. Accordingly, the benefits provided by the
two-piece plunger assembly 930 allows material selec-
tion and optimization for the plunger 940 and the cup seal
950 based on the required functionality of each compo-
nent.

[0120] It will be appreciated that other materials may
be substituted for the foregoing exemplary materials in-
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cluded herein for illustrative purposes of possible pre-
ferred embodiments and not as limitations on material
selection or the invention.

[0121] Referring back again now to FIGS. 35-38, the
push button actuator 920 is coupled to the ratchet rod
903 as previously described and operable to advance
and retract therod. In preferred exemplary embodiments,
the actuator 920 may be formed of an elastically deform-
able and flexible material which may be either a separate
component attached to part of the end cap 900 (see, e.g.
FIG. 41), or alternatively the entire end cap 900 may be
made completely of the elastically deformable material
(see FIG. 38) with the actuator 920 being an integral flex-
ible portion of the monolithic end cap. In some embodi-
ments such as shown in FIG. 41 in which the actuator
920 is a separate component attached to the end cap
900, the actuator may be attached by any suitable me-
chanical method commonly used in the artincluding with-
out limitation adhesives, press fit, interlocking compo-
nent configurations, fasteners, ultrasonic or heat weld-
ing, or others. In this embodiment shown, the end cap
includes 900 an annular seating surface 922 configured
to receive and mount a portion of actuator 920 thereto.
The end cap 900 may therefore be made of a relatively
rigid plastic such as without limitation polypropylene or
polyethylene instead of an elastomeric material which is
used for the actuator 920 in some embodiments.
[0122] In either of the possible foregoing actuator con-
structions shown in FIGS. 38 and 41, the push actuator
920 is made of a resilient and deformable material pos-
sessing sufficient elastic memory that allows the actuator
to be depressed/deformed and then spring back to its
original configuration. In one possible embodiment, with-
out limitation, the push button actuator 920 may be made
of TPE, rubber, or another similar deformable material
having an elastic memory that allows the actuator to be
deformed such as by applying pressure or force thereon
with a user’s finger or thumb and then return to its original
configuration and position after the force is removed.
[0123] Beneficially, the resiliently flexible push button
actuator 920 eliminates the need for separate biasing
members or springs to return the actuator to its original
undeformed configuration and position after activation.
Accordingly, the actuator 920 incorporates the dual func-
tionality of a push button actuator for the ratchet rod 903
and of a return spring in a single component, thereby
conserving space within the housing 701 of the dispenser
700 which helps the dispenser to be made small enough
to dock in the toothbrush handle 610 (see, e.g. FIGS. 17
and 18).

[0124] The foregoing dual functionality of the push but-
ton actuator 920 may be achieved in some embodiments
by configuring the push button actuator to include a wall
having an outwardly protruding generally convex ordome
shape in the normal undeformed and unactuated posi-
tion, asbestshownin FIGS. 27 or 38. In one embodiment,
the actuator 920 is positioned on the end cap 900 to fall
at least in part on the longitudinal axis A-A (coinciding
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with the axial centerline of the ratchet rod 903) so that
pressing inward on the actuator applies a force having a
line of action that preferably acts directly on and displaces
the ratchet rod with respect to the housing 701 of the
dispenser 700. As shown sequentially in FIGS. 27, 37,
and 38 during activation of the push button actuator 920
by a user who applies axial force F shown in FIG. 37, the
actuator is self-biased towards and will elastically return
to the inactivated position shown in FIGS. 27 and 38 by
its dome or convex shape when force F is removed.
[0125] In other possible embodiments contemplated,
the actuator 920 may configured as an axially movable
spring-biased button made of a relatively rigid or semi-
rigid material and disposed on the proximal end 702 of
the dispenser 700. In this case, a separate biasing mem-
ber or spring is provided which acts on the actuator 920.
Examples of such buttons are shown for example in U.S.
Patent4,506,810. Accordingly, the invention is notlimited
to any particular type of actuator 920 so long as the rod
903 may be axially advance in relation to the housing
701 of the dispenser 700.

[0126] Operation of the fluid dispensing system with
ratcheting mechanism described herein will now be de-
scribed. FIGS. 26 and 27 shows the ratcheting mecha-
nism in an initial position. An oral care fluid or product is
contained in the reservoir 708 of the dispenser 700. The
ratchet rod 903 is in a first proximal non-dispensing and
retracted position with respect to the proximal end 702
of the dispenser 700. The push button actuator 920 is in
an inactivated condition or position with the actuator be-
ing undeformed. The plunger assembly 930 is shown in
a first axial proximal position P1 being located near the
proximal end 702 of the dispenser 700. This initial or first
proximal position of the plunger assembly 930 establish-
es a first volumetric capacity for the reservoir 708 of the
dispenser 700.

[0127] To dispense the oral care fluid or product, the
user depresses the actuator 920 in an axial inward direc-
tion thereby applying a pressing or activation force F on
the actuator as shown in FIG. 37. The force F acts in an
axial direction against and opposite to the proximal or
rearward spring biasing force of the self-biased push but-
ton actuator. Depressing the actuator 920 activates the
dispensing system and the actuator 920 deforms axially
as shown, wherein a portion of the actuator now assumes
a relatively concave and inward flexed shape or config-
uration as shown. The ratchet rod 903, coupled to the
actuator 920, concomitantly moves axially forward a
short distance to a second temporary more distal and
extended position thanin FIG. 27 with respect to the prox-
imal end 702 of the dispenser 700 (see directional arrow).
The teeth 704 on the rod 703 engage the tines 960 of
the pawl 943 in an abutting relationship. The tines 960
have sufficient structural stiffness in compression to
avoid excessive flexing and slipping out of engagement
with the teeth 704, thereby transmitting the force F to the
rest of the plunger 940 and the outer cup seal 950 of the
plunger assembly 930. This pushes and slides the entire
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plunger assembly 930 forward and more distally towards
the dispensing end 703 of the dispenser 700. The plunger
assembly 930 is now shown in a second axial distal po-
sition P2 being located farther away from the proximal
operating end 702 of the dispenser 700. This second
proximal position of the plunger assembly 930 establish-
es a second volumetric capacity for the reservoir 708 of
the dispenser 700 that is less than the first volumetric
capacity of the dispenser 700 shown in FIG. 27. The re-
duction in volumetric capacity results in the oral care fluid
or product being dispensed through the applicator 709
on the distal end 703 of the dispenser, which is applied
to the target oral surface.

[0128] ReferringnowtoFIG. 38, the user nextreleases
the push button actuator 920 after dispensing the prod-
uct. The self-biasing spring force and elastic memory of
the actuator 920 returns the actuator rearward or proxi-
mally to the inactivated condition or position as shown
with the actuator being undeformed and convex in con-
figuration again. The actuator 920 pulls and moves the
ratchet rod 903 back rearward with it to the first proximal
non-dispensing and retracted position with respect to the
proximal end 702 of the dispenser 700, similar to that
shown in FIG. 27 and described above. Although the
ratchet rod 703 moves axially, the plunger assembly 930
remains stationary and engaged with the interior walls or
surface of the dispenser housing 701 in position P2 as
shown. The pawl 943 on the plunger 940 prevents rear-
ward motion of the plunger assembly 930. The ratchet
rod 903 slips through the flexible tines 960 of the pawl
943 which radially deflect and oscillate as the teeth 904
of the rod passes over the engaging end 963 portion of
the tines. This produces a characteristic "clicking" sound
of the ratchet mechanism which provides audible confir-
mation to the user that the dispenser has dispensed oral
care product and is functioning properly.

[0129] When the ratchet rod 903 comes to rest, as
shown in FIG. 38, the tines 960 remain engaged with the
rod which is now ready to repeat the dispensing cycle in
the foregoing manner already described, but this time
beginning with the plunger assembly 930 in the axially
farther advanced P2 position. During each subsequent
dispensing cycle, the plunger assembly will continue to
remain in a successively farther advanced position dis-
tally after each cycle until the reservoir 708 is essentially
depleted of oral care fluid or product.

[0130] As used throughout, ranges are used as short-
hand 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 the event of a conflict in
a definition in the present disclosure and that of a cited
reference, the present disclosure controls.

[0131] While the foregoing description and drawings
represent the preferred embodiments of the present in-
vention, it will be understood that various additions, mod-
ifications and substitutions may be made therein without
departing from the scope of the present invention as de-
fined in the accompanying claims. In particular, it will be
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clear to those skilled in the art that the present invention
may be embodied in other specific forms, structures, ar-
rangements, proportions, sizes, and with other elements,
materials, and components, without departing from es-
sential characteristics thereof. One skilled in the art will
appreciate that the invention may be used with many
modifications of structure, arrangement, proportions, siz-
es, materials, and components and otherwise, used in
the practice of the invention, which are particularly adapt-
ed to specific environments and operative requirements
without departing from the principles of the present in-
vention. The presently disclosed embodiments are there-
fore to be considered in all respects as illustrative and
not restrictive, the scope of the invention being defined
by the appended claims, and not limited to the foregoing
description or embodiments.

Claims
1. An oral care system (500) comprising:

a toothbrush (600); and
a dispenser detachably coupled to the tooth-
brush (600), the dispenser (700) comprising:

a housing (701) having a distal dispensing
end (703), a proximal actuating end (702),
and an internal reservoir (708) configured
for containing a fluid;

a dispensing orifice (758) disposed in the
distal dispensing end (703) of the housing
(701) in fluid communication with the reser-
voir (708); and

a fluid delivery system comprising a ratchet
rod (903) extending into the reservoir (708),
a resiliently deformable actuator disposed
on the proximal actuating end (702) of the
housing (701) and operably coupled to the
ratchet rod (903) for imparting movement
thereto, and a plunger assembly (930) op-
erably coupled to the ratchet rod (903) and
axially movable within the housing (701) in
afirst direction by activation of the actuator,
the plunger assembly (930) forming a se-
lectively-positionable end wall of the reser-
voir (708);

the actuator being formed of a self-biasing
elastomeric material having an elastic
memory and being biased towards the prox-
imal actuating end (702) of the housing
(701)

wherein depressing the actuator moves the
ratchet rod (903) and plunger assembly
(930) in the first direction and dispenses the
fluid from the reservoir (708) via the orifice
(758).
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2. The oral care system (500) according to claim 1,
wherein the actuator is a push button (920) having
an outwardly convex shape when in a non-de-
pressed inactivated position.

3. The oral care system (500) according to claim 2,
wherein a portion of the push button (920) assumes
a concave shape when in a depressed activated po-
sition.

4. The oral care system (500) according to claim 2,
wherein the actuator is a flexible portion of an end
cap (900) that closes the proximal actuating end
(702) of the dispenser.

5. The oral care system (500) according to claim 4,
wherein the entire end cap (900) is formed of an elas-
tomeric material.

6. The oral care system (500) according to any one of
claims 1 to 5, wherein the actuator includes a socket
(921) which receives a proximal end of the ratchet
rod (903) for coupling the ratchet rod (903) to the
actuator.

7. The oral care system (500) according to any one of
claims 1 to 6, wherein the actuator is a push button
(920) including a dome-shaped wall being deforma-
ble by a user, wherein depressing the push button
(920) deforms the wall inwards towards the housing
(701) and axially extends the ratchet rod (903) dis-
tally towards the dispensing end (703) of the housing
(701), and wherein releasing the push button (920)
retracts the ratchet rod (903) proximally towards the
operating end of the housing (701).

8. The oral care system (500) according to any one of
claims 1 to 7, wherein the plunger assembly (930)
comprises an outer cup seal (950) slidably engaged
with an inner wall of the housing (701) and a plunger
(940) nested at least partially within the cup seal
(950) the plunger (940) including a pawl (943) mov-
ably engaged with ratchet rod (903).

9. The oral care system (500) according to claim 8,
wherein the outer cup seal (950) has a frusto-conical
shape defining an internal passageway (942) and
includes a forward open end slidably receiving the
ratchet rod (903) therethrough.

10. The oral care system (500) according to any one of
claims 8 to 9, wherein the pawl (943) is comprised
of a central hub (961) formed on the plunger and a
plurality of radially flexible tines (960) arranged in
spaced-apart circumferential relationship on the
central hub (961).

11. A method for dispensing an oral care product from
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an oral care system including:

providing an oral care system (500) including a
toothbrush (600) and a dispenser (700) detach-
ably mounted to the toothbrush (600), the dis-
penser (700) including a housing (701) having
a distal dispensing end (703), a proximal oper-
ating end (702), and reservoir (708) containing
an oral care product, the dispenser (700) further
including a ratcheting fluid dispensing mecha-
nism including: a ratchet rod (902) axially mov-
able within the housing (701); a resiliently de-
formable push button (920) formed of an elas-
tomeric material and operably coupled to the
ratchet rod (903) for imparting motion thereto,
the push button (920) having an elastic memory
and being self-biased towards an undeformed
inactive position; and a plunger assembly (930)
axially slideable within the housing (701) and
including a pawl (943) operably coupled to the
ratchet rod, the plunger assembly (930) forming
a movable end wall of the reservoir;

detaching the dispenser (700) from toothbrush
(600);

depressing the push button (920), wherein the
push button (920) becomes activated and de-
formed thereby moving theratchet rod (903) and
plunger assembly (930) together in a first distal
axial direction wherein the plunger assembly is
moved from a first position to a second position
and oral care product is dispensed;

releasing the push button (920), wherein the
push button (920) is returned to the undeformed
inactive position under the self-biasing force of
the push button (920) thereby retracting the
ratchet rod (903) in a second proximal direction
wherein the plunger assembly (930) remains
stationary in the second position.

Patentanspriiche

Mundpflegesystem (500), umfassend:

eine Zahnbiirste (600) und

einen Spender, der I6sbar an die Zahnbiirste
(600) gekoppelt ist, wobei der Spender (700)
umfasst:

ein Gehause (701) mit einem distalen Aus-
gabeende (703), einem proximalen Betati-
gungsende (702) und einem innenliegen-
den Behalter (708), der dafiir ausgelegt ist,
ein Fluid zu enthalten;

eine Ausgabedffnung (758), die an dem dis-
talen Ausgabeende (703) des Gehauses
(701) bereitgestellt ist und in Fluidverbin-
dung mit dem Behélter (708) steht; und
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ein Fluidabgabesystem, umfassend eine
Ratschenstange (903), die sich in den Be-
halter (708) erstreckt, ein elastisch verform-
bares Betatigungselement, das an dem pro-
ximalen Betatigungsende (702) des Ge-
hauses (701) bereitgestellt und mit der Rat-
schenstange (903) wirkverbunden ist, um
eine Bewegung an sie weiterzugeben, und
eineKolbenbaugruppe (930), die mit der
Ratschenstange (903) wirkverbunden und
durch die Betatigung des Betatigungsele-
ments im Innern des Gehauses (701) in ei-
ner ersten Richtung axial beweglich ist, wo-
bei die Kolbenbaugruppe (930) eine selek-
tiv positionierbare Stirnwand des Behalters
(708) bildet;

wobei das Betatigungselement aus einem
selbstvorspannenden Elastomer mit einem
Formgedachtnis gebildet und zum proxima-
len Betatigungsende (702) des Gehauses
(701) hin vorgespannt ist,

wobei durch Betatigung des Betatigungse-
lements die Ratschenstange (903) und die
Kolbenbaugruppe (930) in die erste Rich-
tung bewegt werden und das Fluid vom Be-
hélter (708) durch die Offnung (758) ausge-
geben wird.

Mundpflegesystem (500) nach Anspruch 1, wobei
das Betatigungselement ein Druckknopf (920) ist,
der in einer nicht gedriickten und nicht betatigten
Stellung eine nach auflen hin konvexe Form auf-
weist.

Mundpflegesystem (500) nach Anspruch 2, wobei
ein Abschnitt des Druckknopfes (920) eine konkave
Form annimmt, wenn er sich in einer gedrtickten und
betéatigten Stellung befindet.

Mundpflegesystem (500) nach Anspruch 2, wobei
das Betatigungselement ein flexibler Abschnitt einer
Endkappe (900) ist, die das proximale Betatigungs-
ende (702) des Spenders verschlief3t.

Mundpflegesystem (500) nach Anspruch 4, wobei
die gesamte Endkappe (900) aus einem Elastomer
gebildet wird.

Mundpflegesystem (500) nach einem der Anspriiche
1 bis 5, wobei das Betatigungselement eine Aufnah-
me (921) umfasst, die ein proximales Ende der Rat-
schenstange (903) aufnimmt, um die Ratschenstan-
ge (903) mit dem Betatigungselement zu koppeln.

Mundpflegesystem (500) nach einem der Anspriiche
1 bis 6, wobei das Betatigungselement ein Druck-
knopf (920) ist, der eine kuppelfdrmige Wand um-
fasst, die von einem Benutzer verformbar wird, wo-
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bei durch das Betatigen des Druckknopfes (920) die
Wand nach innen zum Gehduse (701) hin verformt
und die Ratschenstange (903) distal zum Ausgabe-
ende (703) des Gehauses (701) hin axial verlangert
wird, und wobei durch das Loslassen des Druck-
knopfes (920) die Ratschenstange (903) proximal
zum Betriebsende des Gehauses (701) hin zuriick-
gezogen wird.

Mundpflegesystem (500) nach einem der Anspriiche
1 bis 7, wobei die Kolbenbaugruppe (930) eine au-
Rere Dichtmanschette (950), die gleitend in eine In-
nenwand des Gehauses (701) eingreift, und einen
Kolben (940), der zumindest teilweise in der Dicht-
manschette (950) aufgenommen ist, umfasst, wobei
der Kolben (940) eine Klaue (943) umfasst, die be-
weglich in die Ratschenstange (903) eingreift.

Mundpflegesystem (500) nach Anspruch 8, wobei
die &duBere Dichtmanschette (950) eine Kegel-
stumpfform aufweist, die einen innenliegenden
Durchlass (942) definiert und ein vorwarts gerichte-
tes offenes Ende umfasst, das die Ratschenstange
(903) darin gleitend aufnimmt.

Mundpflegesystem (500) nach einem der Anspriiche
8 bis 9, wobei die Klaue (943) aus einer am Kolben
ausgebildeten zentralen Nabe (961) und einer Viel-
zahl von radial flexiblen Zinken (960) besteht, die
beabstandet am Umfang der zentralen Nabe (961)
angeordnet sind.

Verfahren zur Abgabe eines Mundpflegeprodukts
aus einem Mundpflegesystem, umfassend:

Bereitstellen eines Mundpflegesystems (500),
das eine Zahnbdrste (600) und einen Spender
(700) umfasst, der I6sbar an die Zahnbirste
(600) gekoppeltist, wobei der Spender (700) ein
Gehause (701) mit einem distalen Ausgabeen-
de (703), einem proximalen Betdtigungsende
(702) und einem Behalter (708) umfasst, der ein
Mundpflegeprodukt enthalt, wobei der Spender
(700) ferner einen Fluidabgabemechanismus
mit Ratschenfunktion umfasst, umfassend: eine
Ratschenstange (902), die im Innern des Ge-
hauses (701) axial beweglich ist; einen elastisch
verformbaren Druckknopf (920), der aus einem
Elastomer gebildet ist und mit der Ratschen-
stange (903) wirkverbunden ist, um eine Bewe-
gung an sie weiterzugeben, wobei der Druck-
knopf (920) ein Formgedachtnis hat und in Rich-
tung einer nicht verformten und nicht aktiven
Stellung selbst vorgespannt ist; und eine Kol-
benbaugruppe (930), die im Innern des Gehau-
ses (701) axial beweglich ist und eine Klaue
(943) umfasst, die mit der Ratschenstange wirk-
verbunden ist, wobei die Kolbenbaugruppe
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(930) eine bewegliche Stirnwand des Behalters
bildet;

Lésen des Spenders (700) von der Zahnbdirste
(600);

Driicken des Druckknopfes (920), wobei der
Druckknopf (920) betatigt und verformt wird, wo-
durch die Ratschenstange (903) und die Kol-
benbaugruppe (930) zusammen in einer erste
distale axiale Richtung bewegt werden, wobei
die Kolbenbaugruppe von einer ersten Stellung
in eine zweite Stellung bewegt und Mundpfle-
geprodukt ausgegeben wird;

Loslassen des Druckknopfes (920), wobei der
Druckknopf (920) unter der selbst vorspannen-
den Kraft des Druckknopfes (920) in die nicht
verformte und nicht betatigte Stellung zurtick-
kehrt, wodurch die Ratschenstange (903) in ei-
ne zweite proximale Richtung zuriickgezogen
wird, wobei die Kolbenbaugruppe (930) statio-
nar in der zweiten Stellung bleibt.

Revendications

Systeme de soins buccaux (500) comprenant :

une brosse a dents (600) ; et

un distributeur couplé de maniére détachable a
la brosse a dents (600), le distributeur (700)
comprenant :

unlogement (701) possédantune extrémité
de distribution distale (703), une extréemité
d’actionnement proximale (702), et un ré-
servoirinterne (708) configuré pour contenir
un fluide ;

un orifice de distribution (758) disposé dans
I'extrémité de distribution distale (703) du
logement (701) en communication fluidique
avec le réservoir (708) ; et

un systéme de délivrance de fluide compre-
nantunetige acliquet (903) s’étendantdans
le réservoir (708), un actionneur élastique-
ment déformable disposé sur I'extrémité
d’actionnement proximale (702) du loge-
ment (701) et couplé de maniére opération-
nelle a la tige a cliquet (903) pour commu-
niquer un mouvement a celle-ci, et un as-
semblage de piston (930) couplé de manie-
re opérationnelle a la tige a cliquet (903) et
mobile axialement a I'intérieur du logement
(701) dans une premiére direction par acti-
vation de I'actionneur, 'assemblage de pis-
ton (930) formant une paroi d’extrémité po-
sitionnable de maniére sélective du réser-
voir (708) ;

I'actionneur étant formé d’un matériau élas-
tomere a sollicitation automatique possé-
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dantune mémoire élastique et étant sollicité
vers I'extrémité d’actionnement proximale
(702) du logement (701)

dans lequel enfoncer I'actionneur déplace
la tige a cliquet (903) et 'assemblage de
piston (930) dans la premiére direction et
distribue le fluide a partir du réservoir (708)
via l'orifice (758).

Systeme de soins buccaux (500) selon la revendi-
cation 1, dans lequel I'actionneur est un bouton
poussoir (920) possédant une forme convexe vers
I'extérieur lorsqu’il est dans une position inactivée
non enfoncée.

Systeme de soins buccaux (500) selon la revendi-
cation 2, dans lequel une partie du bouton poussoir
(920) prend une forme concave lorsqu’il est dans
une position activée enfoncée.

Systeme de soins buccaux (500) selon la revendi-
cation 2, dans lequel I'actionneur est une partie flexi-
ble d’'un capuchon d’extrémité (900) qui ferme I'ex-
trémité d’actionnement proximale (702) du distribu-
teur.

Systeme de soins buccaux (500) selon la revendi-
cation 4, dans lequel le capuchon d’extrémité entier
(900) est formé d’un matériau élastomeére.

Systeme de soins buccaux (500) selon 'une quel-
conque des revendications 1 a 5, dans lequel I'ac-
tionneur comprend une douille (921) qui recoit une
extrémité proximale de la tige a cliquet (903) pour
coupler la tige a cliquet (903) a I'actionneur.

Systeme de soins buccaux (500) selon 'une quel-
conque des revendications 1 a 6, dans lequel I'ac-
tionneur est un bouton poussoir (920) comprenant
une paroi en forme de déme qui est déformable par
un utilisateur, enfoncer le bouton poussoir (920) dé-
formant la paroi vers I'intérieur en direction du loge-
ment (701) et étendant axialement la tige a cliquet
(903) de maniere distale en direction de I'extrémité
de distribution (703) du logement (701), et relacher
le bouton poussoir (920) rétractant la tige a cliquet
(903) de maniere proximale en direction de I'extré-
mité d’actionnement du logement (701).

Systeme de soins buccaux (500) selon 'une quel-
conque des revendications 1 a 7, dans lequel I'as-
semblage de piston (930) comprend un joint d’étan-
chéité en coupelle extérieur (950) engagé de manie-
re coulissante avec une paroi intérieure du logement
(701) et un piston (940) emboité au moins partielle-
ment a l'intérieur du joint d’étanchéité en coupelle
extérieur (950) le piston (940) comprenant un cliquet
(943) engagé de maniére mobile aveclatige acliquet
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(903).

Systeme de soins buccaux (500) selon la revendi-
cation 8, dans lequel le joint d’étanchéité en coupelle
extérieur (950) a une forme tronconique définissant
un passage interne (942) et comprend une extrémité
avant ouverte recevant de maniére coulissante la
tige a cliquet (903) a travers celle-ci.

Systeme de soins buccaux (500) selon l'une quel-
conque des revendications 8 a 9, dans lequel le cli-
quet (943) est constitué d’'un moyeu central (961)
formé sur le piston et d’'une pluralité de dents radia-
lement flexibles (960) agencées dans une relation
circonférentielle espacée sur le moyeu central (961).

Procédé pour distribuer un produit de soins buccaux
a partir dun systeme de soins buccaux,
comprenant :

disposer un systéme de soins buccaux (500)
comprenant une brosse a dents (600) et un dis-
tributeur (700) monté de maniere détachable a
la brosse a dents (600), le distributeur (700)
comprenant un logement (701) possédant une
extremité de distribution distale (703), une ex-
trémité d’actionnement proximale (702), et un
réservoir (708) contenant un produit de soins
buccaux, le distributeur (700) comprenant en
outre un mécanisme de distribution de fluide a
cliquet comprenant : une tige a cliquet (902)
axialement mobile dans le logement (701) ; un
bouton poussoir élastiquement déformable
(920) formé d’un matériau élastomeére et couplé
de maniére opérationnelle a la tige a cliquet
(903) pour communiquer un mouvementa celle-
ci, le bouton poussoir (920) possédant une mé-
moire élastique et étant a sollicitation automati-
que vers une position inactive non déformée ;
et un assemblage de piston (930) apte a coulis-
ser axialement a l'intérieur du logement (701) et
comprenant un cliquet (943) couplé de maniere
opérationnelle a la tige a cliquet, 'assemblage
de piston (930) formant une paroi d’extrémité
mobile du réservoir ;

détacher le distributeur (700) de la brosse a
dents (600) ;

enfoncer le bouton poussoir (920), le bouton
poussoir (920) devenant activé et déformé, dé-
placant ainsi la tige a cliquet (903) et 'assem-
blage de piston (930) conjointement dans une
premiere direction axiale distale, 'assemblage
de piston est déplacé d’une premiére position a
une seconde position et le produit de soins buc-
caux est distribué ;

relacher le bouton poussoir (920), le bouton
poussoir (920) étant ramené a la position inac-
tive non déformée sous la force de sollicitation
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automatique du bouton poussoir (920), rétrac-
tant ainsi la tige a cliquet (903) dans une secon-
de direction proximale, 'assemblage de piston
(930) restant stationnaire dans la seconde po-
sition.
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