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FIG. 3

(57) Abstract: An oral care implement having an internal reservoir and improved leakage prevention. In one embodiment, the inven­
tion can be a toothbrush comprising: a handle (110) comprising an internal reservoir (140); a head coupled to the handle; an annular 
neck (180) extending from the handle, the annular neck having an inner surface (181) defining a passageway (182) into the internal 
reservoir; an end cap (150) comprising: a cap body (160) defining a cap socket (161) and comprising an annular wall (162) and an 
end portion (163); an annular plug wall (170) defining a central chamber (173), the annular plug wall protruding from the end por­
tion into a cap socket to form an annular chamber (165) between an outer surface (172) of the annular plug wall and an inner surface 
(166) of the annular wall; and a first annular seal member (190) protruding from the outer surface of the annular plug wall; and the 
end cap coupled to the handle to seal the passageway in a fluid- tight manner.
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15 ORAL CARE IMPLEMENT

FIELD OF THE INVENTION

[0001] The present invention relates generally to oral care implements, and specri'icaHy to

oral care implements having an end cap.

BACKGROUND OF THE INVENTION

[0002] Oral care implements, particularly toothbrushes, are typically used by applying

toothpaste to a bristle section followed by brushing regions of the oral ■ cavity such as the teeth, 

tongue and/or gums. Some oral care implements are equipped with built-in fluid reservoirs and 

systems for delivering dentifrice and other oral care agents to the bristle section of the oral care 

implement. There is a continuing need, however, for improved oral care implements for 

dispensing dentifrice and other oral care agents from the implement. Furthermore, there is a 

continuing need to improve the seal between the end cap and the handle of the oral care 

implement to reduce and/or eliminate- dentifrice or other oral care agent leakage out of the fluid 

reservoir.

[0002a] Any discussion of documents, acts, materials, devices, articles or the like which has 

been included in the present specification is not to be taken as an admission that any or all of 

these matters form part of the prior art base or were common general knowledge in the field 

relevant to the present disclosure as it existed before the priority date of each claim of this 

application.

[0002b] Throughout this s^’^t^hfication the word "comprise", or variations such as "comprises" 

or "comprising", will be understood to imply the inclusion of a stated element, integer or step, or 

group of elements, integers or steps, but not the exclusion of any other element, integer or step, 

or group of elements, integers or steps.

BRIEF SUMMARY OF THE INVENTION

[0003] The present invention is directed to an oral care implement having an internal 

reservoir and an end cap. In one aspect, the oral care implement includes a handle comprising 

the internal reservoir that contains an oral care fluid and a head coupled to the handle. An end 

cap is coupled to the handle in a manner that prevents leakage of the oral care fluid from the 

reservoir.
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5 [0004] In one embodiment, the invention can be a toothbrush comprising: a handle extending 

along a handle axis from a proximal end to a distal end, the handle comprising an internal 

reservoir containing an oral care fluid; a head coupled to the distal end of the handle and having 

a plurality of tooth cleaning elements; an annular neck extending from the proximal end of the 

handle, the annular neck having an inner surface that defines a passageway into the internal 

reservoir of the handle; an end cap comprising: a cap body defining a cap socket, the cap body 

comprising an annular wall and an end portion; an annular plug wall having an inner surface 

defining a central chamber, the annular plug wall protruding from the end portion into the cap 

socket to form an annular chamber between an outer surface of the annular plug wall and an

la
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inner surface of the annular wall of the cap body; and a. first annular seal member protruding 

from the outer surface of the annular plug wall; and the end cap coupled to the handle to seal the 

passageway in a fluid-tight manner such that the annular neck extends into the annular chamber, 

the annular plug wall. extends into the passageway, and the fust annular seal member biased into 

contact with an annular portion of the inner surface of the annular neck.

[00051 In another embodiment, the invention can be a toothbrush comprising: a handle extending 

along a handle axis from. a proximal end to a distal end, the handle comprising an internal, 

reservoir containing an oral care fluid; a head, coupled to the distal end of the handle and having 

a plurality of tooth cleaning elements; an annular neck. ex.ten.ding from. the proximal end of the 

handle, the annular neck having an inner surface that defines a passageway .into the internal 

reservoir of the handle; an end cap comprising: a cap body defining a. cap socket, the cap body 

comprising an annular wall and an end portion; a plug protruding from the end portion into the 

cap socket to form an annular chamber between an outer surface of the plug and an inner surface 

of the annular wall of the cap body;. and a first annular seal .member between the outer surface of 

the plug and the inner surface of the annular wall of the cap body; and the end cap coupled to the 

handle to seal the passageway in a fluid-tight manner such that the annular neck extends into the 

annular chamber, the plug extends into the passageway, and the first annular seal member 

exerti .ng pressure against an annular portion of the .inner surface of the annular neck.

[0006] In yet another embodiment, the invention can be a method of sealing a passageway 

leading into an internal reservoir containing an oral care. fluid that is located within a handle of a 

toothbrush, the method comprising; a) aligning an end cap with an annular neck extending from 

a proximal end of the handle of the toothbrush, the end cap comprising a. cap body comprising an 

annular wall and an end portion. that collectively define a cap socket, the annular neck having an 

inner surface that defines the passageway; and. b) translating the annular neck into the cap socket 

until: (1) a plug of the end cap extends into the passageway; (2) the annular neck extends into an 

annular chamber formed between an outer surface of the plug and an inner surface of the annular 

wall of the cap body; and. (3) a first annular seal, member protruding from an outer surface of the 

plug exerts 'pressure against an annular .portion, of the inner surface o' the annular neck, thereby 

forming a . first annular hermetic seal.

[0007] Further areas of applicability of the present invention will become apparent front the 

detailed description provided hereinafter. it should be understood that the detailed description
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and specific examples, while indicating the preferred embodiment O' the invention, are intended 

for purposes of illustration only and are not intended to limit the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The present invention will become more fully understood from the detailed description 

and the accompanying drawings, wherein:

[0009] Figure '1 is a cross-sectional view of an oral care implement in accordance with an 

embodiment of 'the present invention wherein the oral care implement comprises a handle having 

an internal reservoir and an end cap coupled, to the handle;

[0010] Figure 2 is a close-up of area II of' FIG .. I; and

[00U ] Figure 3 i s an exploded view of the oral care implement of FIG , 2 wherein the end cap is 

separated .from the handle.

DETAILED DESCRIPTION OF ' THE INVENTION

[0012] The following description of the preferred embodiment(s) is merely exemplary in nature 

and is In no way intended to limit the invention. Its application, or uses.

[00131 'The description of illustrative embodiments according to principles of the present 

invention is intended to be read in connection with the accompanying drawings, which are to be 

considered part, of the entire written description. In the description of embodiments of the 

invention disclosed 'herein,, any reference to direction or orientation is merely intended for 

convenience o' description and is not intended in any way to limit the scope of the present 

invention. Relative terms such as “lower,” “upper,” “horizontal,” “vertical,” “above,” “below,”' 

“up,” “down.” “top” and “bottom” as well as derivatives thereof (e.g., “horizontally,” 

“downwardly,” “upwardly,” etc.) should be construed to refer to the orientation as then described 

or as shown in the drawing under discussion. These relative terms are for convenience of 

description only and do not require that the apparatus 'be constructed or operated in a particular 

orientation 'unless explicitly indicated as such. Terms such as '“attached,” “affixed,” 

“connected,” “coupled,” “interconnected,” and similar refer to a relationship wherein structures 

are secured or attached to one another either directly or indirectly through intervening structures, 

as well as both movable or rigid attachments or relationships, unless expressly described 

otherwise. Moreover, the features and benefits of the invention are illustrated by reference to the 

exemplified embodiments., Accordingly, the invention expressly should not. be limited to such

•T
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exemplary 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.

|O014| Referring first to FIG. 1, an oral care implement 100 will be described in accordance with 

an embodiment of the present invention. In the exemplified embodiment, the oral care 

implement 100 is in the form of a manual toothbrush. However, in certain other embodiments 

the oral care implement 100 can take on other forms such as being a powered toothbrush, a 

tongue scraper, a gum and soft tissue cleanser, a. water pick, an interdental device, a tooth, 

polisher, a specially designed ansate implement having tooth engaging elements or any other 

type of' implement that is commonly used for oral care. Thus, it is to be understood that the 

inventive concepts discussed herein can be applied to any type of oral care implement unless a 

specfic type of oral care implement is specdled in the claims.

[0015] The oral care implement generally comprises a handle 110 extending along a handle axis 

Ah-A« from a proximal end HI to a distal end H2 and a head 120 coupled to the distal end 112 

of the handle 110. Furthermore, an end cap 150 is coupled to the proximal end 111 of the handle 

110 as will be discussed in more detail below. The end cap 150 extends along a cap axis Ac 

(■illustrated in FIGS. 2 and 3). The handle 110 is an elongated structure that provides the 

mechanism by which the user can hold and manipulate the ora! care implement 100 during use. 

The handle 110 has a generic shape with various contours, none of which are specifically 

limiting of the present invention. Furthermore, the handle 110 also comprises an inner surface 

129 that defines an. internal reservoir 140 containing an oral care fluid 141 therein and an outer 

surface 119 that is gripped by a user during use of the oral care implement 100. The end cap 150 

is coupled to the handle to prevent the oral care fluid 141 from leaking out of the internal 

reservoir 140.

[0016] In certain embodiments, the end cap 150 is removably coupled to the handle 110 so that 

the oral care fluid 141 contained within the internal reservoir 140 can be refilled upon, depletion 

thereof. In such embodiments, with. the end cap 150 removed from the handle 110 a user can 

refill the .internal, reservoir 140 with any desired oral care fluid 1.41, including the different types 

of oral care fluids discussed . below. However, in certain. other embodiments the end cap 150 may 

be permanently affixed to the handle 110. In such embodiments, upon. depletion. of the oral care

4
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fluid 141 ■ the oral care implement 100 can either be used, as a. standard oral care implement 100 

without the benefits of the oral care fluid 141, or the oral care implement 100 can be discarded. 

|0017| In the exemplified embodiment, the internal reservoir 140 extends along the entire axial 

length of the handle 110 of the oral care implement. Thus, the internal reservoir 140 is capable 

of containing an amount of the oral care fluid 141 that is sufficient for multiple uses. Of course, 

in. other embodiments the internal reservoir 140 may be smaller and only extend partially along 

the axial length of the handle 110. In certain such embodiments, the reservoir 140 may only 

include enough of the oral care fluid 141 for a single use of the oral care implement 100. I n. such, 

embodiments, the oral care implement 1.00 can either be a disposable oral care implement that is 

discarded after one use, or the internal reservoir 140 can be refilled between uses as desired. 

[001.8J The oral care fluid 141 contained within the reservoir 140 is a. material that provides oral 

health benefits to a user upon contact with a user’s oral cavity. In one embodiment, the oral care 

fluid 141 is a fluidic material. For example, in certain embodiments the oral care fluid 141 is a 

mouthwash solution that deans the oral surfaces when applied thereto and provides the user with 

breath freshening benefits. In other embodiments, the oral care fluid 141 is a. tooth cleaning 

solution, such as a dentifrice. Of course, the oral care fluid 141 is not to be in any way limiting 

of the present invention and may include fluids having active· or inactive agents that deliver 

therapeutic, cosmetic, experiential and/or sensorial benefits to a consumer during a tooth, soft 

tissue, tongue o.r interdental cleaning regimen. Specifically, the oral care material can be an anti­

sensitivity agent, fluoride, a tartar protection agent, an antibacterial agent, an oxidative or 

whitening agent, an enamel strengthening or repair agent, a tooth erosion preventing agent, a 

tooth sensitivity ingredient, a gum health active, a nutritional ingredient, a tartar control or anti­

stain ingredient, an enzyme, a sensate ingredient, a flavor or flavor ingredient, a breath 

freshening ingredient, an oral malodor reducing agent, an anti-attachment agent or sealant, a 

diagnostic solution, an occluding agent, a dry mouth relief ingredient, a catalyst, to enhance the 

a^t^^j^'^^-ity of any of these agents, colorants or aesthetic· ingredients, arginine bicarb^onaei, 

chlorohexidine, tridosan, CPC, zinc oxide and. combinations thereof. In certain, embodiments, 

the oral, care fluid 141 is free, of a dentifrice as the oral care fluid .141. Is intended to supplement 

traditional brushing of the teeth, rather than supplant it (hence its delivery to the rear surface of 

the head as opposed to the bristles, as discussed below).
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[0019) The head 120 of the oral care implement 100 comprises a front surface 1.21 and an 

opposing rear surface 122. A plurality of tooth cleaning elements 123 extend from the front 

surface 121 of the head 120. In the exemplified embodiment, the tooth cleaning elements '123 

are generically illustrated as a block. The exact structure, pattern, orientation and material of the 

tooth cleaning elements 123 is not to be limiting of the present, invention, unless so specified in 

the claims. Thus, as used herein, the term "tooth cleaning 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, 

cleaning elements” include, without limitation, bristle tufts, filament bristles, fiber bristles, nylon 

bristles, spiral 'bristles, rubber bristles, elastomeric protrusions, flexible polymer protrusions, 

combinations thereof and/or structures containing such materials or combinations. Suitable 

elastomeric materials include any biocompatible resilient material suitable for uses in an oral 

hygiene apparatus. To provide optimum comfort as well as cleaning benefits, the elastomeric 

material of the tooth or soft tissue engaging elements has a hardness property in the range of A8 

to A25 Shore hardness. One suitable elastomeric- material is styrene-ethylene/butylene-styien^e 

block copolymer (SEBS) manufactured by GLS Corporation. 'Nevertheless, SEBS material from, 

other manufacturers or other materials within and. outside the noted hardness range could be 

used.

[0020) T he tooth cleaning elements 123 of the present invention can be connected to the head 

120 in -^sry manner known in the art. For example, staples/anchors, in-mold tufting (IM'T) or 

anchor free tufting (AFT) could be used to mount the cleaning elemerns/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 bee 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 o' cleaning elements may be used in the broad practice of this invention. 

Alternatively, the bristles could be mounted to tuft blocks or sections by extending through 

suitable openings , in. the tuft blocks so that the base of the bristles is mounted wi thin or below the 

tuft block.

[0021] In the exemplified embodiment, a soft, tissue cleanser 1.24 is positioned on and coupled to 

the rear surface 122 of the head 120. The soft, tissue cleanser '124 comprises a pad portion 126

6
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and a plurality of protuberances 125 protruding from the pad portion '126. In the exemplified 

embodi men t, each of the plurality of protuberances 125 is in' the form of a nub. As used herein a 

“nub” generally refers to a column-like protrusion (without limitation to the cross-sectional 

shape of the protrusion) which is upstanding from a base surface. In a general sense, the 

protuberances 125 in the preferred construction have a height that is greater than the width at the 

base of the protuberance 125 (as measured in the longest direction). 'Nevertheless, protuberances

or nubs could include projections 'wherein the widths and heights are roughly the same or 

wherein the heights are somewhat smaller than the base widths. Moreover, in some 

circumstances (e.g., where the protuberances taper to a tip or include a. base portion that narrows 

to a smaller projection.), the base width can be substanttaHy larger than the height.

[0022] In one preferred arrangement of the soft tissue cleanser 124, the plurality of 

protuberances 125 are preferably conically shaped. As used herein, “conically shaped” or 

“conical”' is meant to include true cones, frusto-comcally shaped' elements, and other shapes that 

taper to a. narrow end and thereby resemble a cone irrespective of whether they are uniform, 

continuous in their taper, or have rounded' cross-sections. In the exemplified embodiment, the 

soft tissue cleanser 124 including the pad 126 and the protuberances 125 are formed from a 

resilient material, such as an injection molded thermoplastic elastomer. Without intending to be 

limited, an example of a suitable elastomeric soft tissue cleanser 'that may' be used with the 

present invention and positioned on the rear surface 122 of the head 120 is disclosed in U.S. 

Patent No. 7,143,462, issued December 5, 2006 to the assignee of the present application, the 

entirety of which is 'hereby incorporated by reference. In certain other embodiments, the 

protuberances 125 of the soft tissue cleanser 124 can take the form of elongated ridges, nubs, or 

combinations thereof'. Furthermore, the invention is not limited to an embodiment that

incorporates a soft tissue cleanser 124 on the rear surface 122 of the head 120 and in certain 

other embodiments the soft tissue cleanser 124 may be omitted.

[0023] In the exemplified embodiment, the handle 110 and the head' 120 are separately formed 

components that are operably coupled 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 assembly, a coupling sleeve, threaded engagement, adhesion, or fasteners. In the 

e.xerophfied embodiment, the distal region 1.13 of the handle 110 comprises a plurality of 

projections 114 that alter the smooth contour of the handle 110 and provide a connection point
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for a compiementany shaped portion of the head 120. Such protrusions enhance the connection 

between the handle 110 and the head 120. particularly when such connection is achieved via 

thermal fusion or ultrasonic welding. Although in the exemplified embodiment the handle 110 

and the head 120 are separately formed components., the invention is not to be so limited and in 

certain other embodiments the head 110 can be formed integrally with the handle 120 as a single 

unitary structure using a molding, milling, machining or other suitable process.

[0024] |n certain embodiments. each of the handle 110 and the head 120 are formed of a rigid 

material, such as for example without limitation polymers and copolymers of ethylene, 

propylene, butadiene. vinyl compounds and polyesters such as polyethylene terephthalate. Of 

course, the invention .is not to be so limited in ail embodiments and in certain other embodiments 

the handle 110 and/or the head 120 can. be formed of other materials. Furthermore, in the 

exemplified embodiment the end cap 150 is also formed of a rigid material, such as one of the 

example materials listed above. However, the invention is not to be so limited and the end cap 

150 can be formed o’ other materials, including resilient materials and non-plastic rigid materials 

such as wood, metal or the like.

[0025] In the exemphfted embodiment, the handle 110 includes a grip component 115 in a 

thumb-grip region 116 of the handle 110. T he grip component 115 is formed of a resilient 

material, such as a thermoplastic elastomer, and is coupled to the handle .110 via a technique 

known in the art. such as injection molding or the like. The grip component 115 enhances user 

comfort when gripping the oral care implement 100 and minimizes or reduces the 'likelihood of a 

user's hand slipping on the handle 110 during use of the oral care implement 100 in a wet. 

toothbrush!ng environment In the exemplified embodiment, the grip component 115 is only 

located on a front surface of the handle '110. However, the invention is not to be so limited .in ail 

embodiments and in certain other embodiments the grip component '115 may also be positioned 

on a. rear surface and/or along the side surfaces of the handle 110.

[0026] The grip component .115 includes a body portion 117 and a plurality of protuberances '118 

extending outwardly from the body portion 117. In certain embodiments, the protuberances 118 

are nubs extending from. the body portion '117' of the grip component 115, such. as the nubs 

discussed above with regard to the soft tissue cleanser 124. Of course, the invention is not to be 

so limited in all embodiments and the protuberances 118 can take on other shapes and forms 

such as being columnar protrusions, elongate ridges extending along the width of the body

8
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portion '117 of the grip component 115 or the like. ' The protuberances 118 provide an additional 

surface for preventing slippage during use of the oral care implement and for enhanced comfort. 

|0027| In addition 'to the grip component 115, the handle 110 may be formed with additional 

resilient materials co vering portions of or the entirety o' the handle 110 to further enhance the 

gripalblity of the handle 110 during use. For example, portions of the handle 110 that are 

typically gripped by a user s palm during use may be overmolded with a thermoplastic elastomer 

or other resilient material to further increase comfort to a user. The exact shape, contour and 

resilient material coverings on the handle 110 are not 'to be limiting o' the present invention 

unless spe<ci5caliy claimed.

[0028] The head 120 of the oral care implement 100 further comprises an applicator 130 located 

on the rear surface 122 of the head 120. Specifically, the applicator 130 is located on the surface 

of the head 120 opposite the tooth cleaning elements 123. hi certain embodiments, the applicator 

130 may be surrounded by or embedded within the soft tissue cleanser 124. Furthermore, in the 

exemplified embodiment the applicator 130 has projections '131 that are exposed and contact a 

user’s teeth and/or gums during use of the oral care implement 100. The projections 131 are 

formed integrally with the applicator 130 and follow the contours of the projections 125 of the 

soft tissue cleanser 124 to further enhance the cleaning o' the user’s teeth and/or gums.

[0029] The head 120 of the oral care implement 100 further comprises a wick member 132 

having a first end 133 that is in fluid communication with the oral care fluid 141 contained 

within the internal .reservoir 140 and a second end 134 that is in fluid communication with the 

applicator '130. The wick member 132 is located within a channel '135 that is formed through the 

head 120 of the oral care implement 100 from the internal reservoir 140 to the applicator 130. 

Thus, the channel 135 provides a passageway through the oral care implement 100 from the 

internal reservoir 140 to the rear surface 122 of the 'head 120 where the applicator 130 is exposed 

for contact, with a teeth and gums during 'use of the oral, care implement 100.

|0030| In the exemplified embodiment, the wick member 132 is integrally formed' with the 

applicator 130 out of a capillary material, including without limitation, a fibrous material, 

ceramic, porous plastic or combinations thereof Thus, in the ex.eimp'ffied embodiment the oral 

care fluid 141 in the internal reservoir 140 is delivered to the applicator 130 solely by capillary 

action through, the wick member 132. In certain other embodiments, the applicator 130 and the 

wick member 132 can be separately formed out of two different types of the capillary materials

9
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discussed above. ' In such embodiments, the oral care fluid 141 may flow through each of the 

wick member 132 and the applicator 130 at different flow rates depending on the material and 

capillaries of each component.

[00311 For example, the oral care fluid 141 may flow at a taster rate from the internal reservoir 

i.40 onto the wick member 132 than from the wick, member 1.32 onto the applicator U30 to 

prevent overdosing the oral care fluid 141 onto the user’s teeth, andor gums during use of the 

oral care implement. 100. .In this manner, the dose of the oral care fluid. 141 applied to a user’s 

teeth and/or gums .is the amount of oral care fluid 141. saturating die applicator 130. In other 

words, during use of the oral care implement 100 the oral care fluid 141 on the applicator 130 

will become depleted. It will take some amount of time, such as ten minutes, thirty minutes, one 

hour, two bouts or more for the applicator 130 to become re-saturated with. the oral care fluid 

141. Thus, once the dosage of ora! care fluid 141 on the applicator 130 is depleted, the user will, 

not be able to apply more of the oral care fluid 141 onto her teeth and/or gums until the time 

period has expired and the applicator 130 is again saturated with the oral care fluid 141..

[0032] As .noted above, the materials that .form the applicator 130 and the wick member 132 

includes fibrous materials, ceramics and porous plastics, such as those available from Porex. 

Technologies, Atlanta, GA. One example of a fibrous material is an a^trylic material identified as 

type number C1OO.I.O, available from Teibow Hanbai Co)., Ltd., Tokyo, Japan. A mixture of 

porous and/or fibrous materials may be provided which have a. distribution of larger and smaller 

capillaries. The applicator 130 and the wick member 132 can be formed. from a number of small 

capillaries that are connected to one another, or as a larger single capillary tube. Furthermore, 

although delivery of the oral care fluid 141 from the internal reservoir '140 to the applicator 130 

is described herein as being accomplished solely by ca^^illafy action, in certain other 

embodiments delivery may be achieved via mechanical action, mechanical pumps and/or 

electrical pumps or combinations thereof ei. ther ^^^lely or in addition to the capillary action..

[0033] Referring, to FIGS. 2 and 3 concurrently, the oral care implement 100, and more 

specifically the details of and connection between. the handle 110 and the end cap 150 of the oral 

care .implement 100. will be further described. The oral care implement .100 comprises an 

annular neck. 180 extending from the proximal end 111. of the handle 110. In the exemplified 

embodiment, the annular neck '180 is integrally formed with the handle 110 as a single unitary 

component via an injection molding technique or any of the other techniques discussed above.
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However, the invention is not to be so limited in all embodiments and in certain other 

embodiments that annular neck .180 can be separately formed, from and later connected to the 

proximal end 11.1 of the handle 110.

[O^^<4J The annular neck 180 comprises an inner surface 181 that defines a passageway 182 into 

the internal res^jr^^«^^j^-r 1.40 of the handle 110 and an outer surface 183. Furthermore, the annular 

neck. 180 terminates in a distal edge 186. The distal edge 186 of the annular nec-k 180 comprises 

a transverse portion 1 <88 that is oriented transverse to the handle axis An and an inner periphery 

187. ' fhe inner periphery 187 of the distal edge 186 extends between the inner surface 1.8.1 of the 

annular neck 180 and the transverse portion 188 of the distal. edge 186. In the exemplified 

embodiment, the inner periphery 187 of the distal edge 186 is tapered inwardly as It extends 

from the transverse portion 188 of the distal edge 186 tow ards the inner surface 181. of the 

annular neck 180. However, the invention is not to be so limited and in certain other 

embodiments the inner periphery 187 of the distal edge 186 may be. rounded. rather than tapered. 

Tapering or rounding the inner periphery .187 of the distal edge 186 facilitates the coupling of the 

end cap 150 to the annular neck 180 as will be discussed in more detail below.

[0035] In the exemplified embodiment, a second annular seal member 184 and a third annular 

seal member 185 are .integrally formed with the outer surface 183 o' the annular neck 180. The 

second and third annular seal members 184, 185 are annular projections that extend outwardly 

from. the outer surface 183 of the annular neck 180. In the exemplified embodiment, each of the 

second and. third annular seal members 184, 185 has a rounded or dome-shaped outer surface. 

Rounding the outer surfaces of the second and third annular seal members 184, 185 facilitates the 

ability of the end cap 150 to be secured to the annular neck 180 as will be discussed in more 

detail below. However, the invention is not limited to .rounding the outer surfaces of the second 

and third annular seal members 184, 185 in all embodiments. ' Fhe second and third annular seal 

members 184, 185 facilitate the coupling between the annular neck. 180 and the end cap 150 and 

assist in preventing leakage of the oral care fluid 141 from the internal reservoir 140. More 

specifically, die second and third annular seal members 184, 185 create an. interference fit 

coupling between, the annular .neck 1.80 and the end cap 150.

[0036] In certain embodiments as will be discussed in detail below, the second and third annular 

seal, members 184, 185 can be formed integrally with the end cap 150 rather than integrally with 

the annular neck 180. Furthermore, in still other embodiments the second and. third annular seal
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members 184, 185 can be annular gaskets formed O' rubber or other elastomeric material that are 

not integral with either the end cap 150 or the annular neck 180, In certain other embodiments, 

one or both of the second and third annular seal members 184, 185 may be altogether omitted 

and coupling of the end cap 150 to the annular neck 180 can be achieved via alternative 

mechanical means.

(0037J The end cap 150 generally comprises a cap body 160 that defines a cap socket 161 and an 

annular plug wall 170 protruding into the cap socket 161. Furthermore, the cap body 160 

comprises an annular wall 162 and an end portion 163, the annular wall 162 having an outer 

surface 164 and an inner surface 166. In the exemplified embodiment, the end portion 163 of the 

cap body 160 comprises a dome-shaped outer surface 169 that is substantially flush with the 

outer surface 164 of the annular wall 162.

[0038] In the exemplified embodiment, the annular plug wall 170 .is concentric with the annular 

wall 162 of the cap body 160. Thus, the annular wall 162 of the cap body 160 circumferentially 

surrounds the annular plug wall 170 about the cap axis Ac. The annular wall 162 of the cap body 

160 terminates in a distal edge 217 having a transverse portion 218 that is oriented transverse to 

the cap axis Ac and an inner periphery 219. In the exemphfied. embodiment, the inner periphery 

219 of the distal edge 217 of the annular wall .162 of the cap body 160 is tapered. However, the 

invention is not to be so limited in all embodiments and in. certain. other embodiments the inner 

periphery 219 of the distal edge 217 of the annular wall 162 o' the cap body 1.60 can be rounded. 

Tapering or rounding the inner periphery 219 of the distal edge. 217 of the annular wall 162 

lac.ilitates coupling the end cap 1.50 to the annular neck 180 by providing a ramped surface for 

the outer surface 183 of the annular neck 180 to ride along during such coupling.

[0039] In the exempHfied embodiment, the inner surface 166 of the annular wall. 162 comprises 

a first annular groove 167 and a second annular groove .168. ' Thus, when the end cap 150 is 

coupled to the annular neck 180, the second and third annular seal members 184,185 nest within 

the first and ste^i^ond annular grooves 167, 168 formed into the annular wall 162 of the cap body 

160 of the end cap 150. However, the invention is not to be limited by this particular structural 

arrangement in ail embodiments. T hus, as noted above in certain. other embodiments the annular 

neck. 180 may comprise the annular grooves and the annular wall. 162 of the cap body 160 of the 

end cap 150 may comprise the second and third annular seal members. In sull other 

embodiments, there may only be a single groove on one of the annular neck 180 or the annular

12
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wall 162 of the cap body 160 of the end cap 150 and a single annular seal member on the other 

one of the annular neck 180 or the annular wall 162 of the cap) body 160 of the end cap 150. 

|0040| The annular plug wall 170 is an annular wall that protrudes from the end portion 163 of 

the cap body 160 into the cap socket 161. More specifically, the annular plug wall 170 protrudes 

from a floor 179 of the cap socket 161 and separates the cap socket 161 into a central chamber 

173 and an annular chamber 165. Thus, the annular plug wall 170 has an inner surface 171 and 

an outer surface 1.72, The inner surface 171 of the annular plug wall 170 defines the central 

chamber 173 . As will be discussed in more detail below, when the end cap 150 is coupled to the 

annular neck 180, the oral care fluid 141 fills the internal reservoir 140 and the central chamber 

173. Due to the projection of the annular plug wall 170 into the cap socket 161, the annular 

chamber 165 is formed between the outer surface 172 of the annular plug wall 170 and the inner 

surface 166 of the annular wall 162 of the cap body 160. The annular chamber 165 serves as an 

additional mechanism for the prevention of leakage of the oral care fluid 141, which will be 

discussed in more detail below'.

[0041] A first annular seal member 190 protrudes from the outer surface Γ72 of the annular plug 

wall 170. More sp^i^ciflicaily. the first annular seal member 190 protrudes from, the outer surface 

172 of the annular plug wail 170 at a distal end 174 of the annular plug wall 170. Furthermore, 

in the exemplified embodiment the first annular seal member 190 has a distal edge .191 that is 

rounded about an outer periphery of the distal end 174 o' the annular plug wall 170. However, 

the invention is not to be so limited in all embodiments and in certain other embodiments the 

distal edge .191 . of the first annular seal member 190 may be tapered about. an outer periphery of 

the distal end 174 of the annular plug wail 170. The rounded shape of the distal edge 191 of the 

first annular seal member 190 in combination with the tapered inner periphery 187 of the distal 

edge 186 of the annular neck 180 creates relative ra.mp.ing surfaces to facilitate coupling the end 

cap 150 to the annular neck 180.

|0042| In the exemphfied embodiment, the first annular seal member 190 is offset from the first 

annular groove 167 by an axial distance dv along the cap axis Ac. Furthermore, due to the 

structural arrangement such that the second annular sea! member 184 nests within the fust 

annular groove 167 when the end cap 150 is coupled to the annular neck 180, the first annular 

seal. member 190 is also offset from the second annular seal member 184 by the axial distance dA 

along the cap axis Ac when the end cap 150 is coupled to the annular neck 180.

13
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(0043J In the exemplified embodiment, the first annular seal member .11^*0 is integrally formed 

with the annular plug wall 170. Furthermore, the annular plug wall 170 is integrally formed with 

the rest of the end cap 150 out of a rigid plastic material, such as polypropylene or any of the 

other rigid plastic materials noted above. Of course, the invention is not to be so limited in all 

embodiments and the first annular seal member '190 can be a separate component from the 

annular plug wall 170 in certain other embodiments, such as being a separate gasket that is 

coupled to the annular plug wall 170.

[0044] As noted above, the end cap 150 is coupled to the annular neck 180 by an interference fit. 

Thus, to couple the end cap 150 to the annular neck 1 SO, the annular neck 180 is inserted into the 

cap socket 161 in the direction of the handle axis Au and the cap axis Ac. The annular neck 180 

is continually inserted until the end cap 150 snaps into place on the annular neck 180 due to the 

second and third annular seal members 184, 185 nesting within, the .first and second annular- 

groove's 167, 168. Separating the end cap 150 from the annular neck 180 is achieved in the same 

manner by pulling on the end cap 150 and the handle 110 in. opposite axial directions until the 

second and 'third annular seal members 184, 185 are pulled out of the first and second annular 

grooves 1.67, 168,

[0045] ' When the end cap 150 is coupled' to the handle 110, the passageway 182 from the annular 

neck 180 into the internal reservoir 140 of the handle 110 is sealed in a fluid-tight manner. 

Furthermore, when the end cap 150 is coupled to the handle 110 at least a portion of the annular 

neck 180 extends into the annular chamber 165, the annular plug wall 170 extends into the 

passageway 182 and the first annular seal member 190 is biased into contact with an annular 

portion 201 of the inner surface 181 of the annular neck 180. 1n the exemplified embodiment, a 

space or gap 221 is left between the distal edge 186 of the annular neck 1. 80 and a floor 222 of 

the annular chamber 165. However, the invention is not to be so limited in all embodiments and 

in certain other embodiments the distal edge 186 of the annular neck 180 may contact the floor 

222 of the annular chamber 165. Furthermore, when the end cap 150 is coupled to the annular 

neck 180, the outer surface 183 of the annular neck 180 abuts against the inner surface 166 of the 

annular wall 162 and the second and third annular seal members 1.84. 185 nest within the first 

and second annular grooves 157,168.

[0046] The first annular seal member 190 has an outer diameter D$. Furthermore, the annular 

portion 201 of the inner surface 181 of the annular neck 180 has an inner diameter Du, Prior to
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the end cap 150 being coupled to the handle 110, the outer diameter Ds Of the fust annular seal 

member 190 is greater than the inner diameter D>\ of the annular portion 201. of the inner surface 

181 of the annular neck 180. .However,. when the end cap 150 is coupled to the annular neck 

180, the annular plug wall 170 .is caused to deflect inwardly towards the central chamber 173 so 

that the annular neck 180 can fit within the annular chamber 165. .More specifically, as the 

annular neck 180 is inserted into the cap socket 161, the distal edge 186 of die annular neck 180 

comes into contact with. the first annular seal member 190. Due to the ramped or tapered inner 

periphery 187 of the distal edge 1865 of the annular' neck 180 and the rounded or tapered shape 

of the first annular seal member 190, the first annular seal member 190 will ride against the inner 

periphery 187 until the annular seal member 190 abuts against the inner surface· 181 o' the 

annular neck 180. Thus, the annular neck 180 forces the annular plug wall 170 to deflect 

inwardly towards the central chamber 173.

[0047] Due to the outer diameter Ds of the first annular seal member 190 being greater than the 

inner diameter Πχ of the annular portion 201 of the inner surface 181 of the annular neck 1.80, 

the first annular seal member 190 is biased into contact with the annular portion 201 of the inner 

surface 181 of the annular neck 180 when the annular neck 180 is positioned within the annular 

chamber 165. More S]^<^c^ii'icallIy, positioning the annular neck 180 within the annular chamber 

165 forces the annular plug wall 170 to deflect inwardly towards the central chamber 1.73, but 

the annular plug wail 170 is biased back. towards the annular neck. 180 due to its desire to 

maintain. its natural orientation (its orientation prior to be coupled to the annular neck 180), 

Thus, a first annular hermetic seal, is formed between the first annular seal member 190 and the 

annular .portion 201 of the inner surface 181 of the annular neck 180 when the end cap 150 is 

coupled to the annular neck 180 of the handle Π0. The first annular seal member 1*90 provides a 

constant pressure on the inner surface 181 of the annular neck 18(1 at the annular portion 201 of 

the inner surface 181 of the annular neck .180 due to its natural bias.

[0048] In the exemplified embodiment, the end cap 1.5*0 is coupled to the annular neck 180 of the 

handle 110 via an interference fit. However, the invention is not to be so limned in. all 

embodiments and in certain. other embodiments the end cap 150 can . be coupled to the annular 

neck. 180 of the handle 110 via other mechanical connections, such as a coupling sleeve, 

threaded engagement, adhesion, fasteners or the like.
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[0049) T he proximal end Ϊ11 of the handle 110 forms a transverse shoulder 202. which provides 

a surface for engagement between the proximal end . 1 i of the handle 110 and the distal edge 

217 of the cap body 160. When the end cap 150 is coupled to the annular neck 180 of the handle 

110, the distal edge 217 of the cap body 160 is in abutment with the transverse shoulder 202 at 

the proximal end 111 of the handle. Furthermore, when the end cap 150 is coupled to the 

annular neck 180 of the handle 110, the outer surface 164 of the annular wall 162 of the cap body 

160 is substantially flush with the outer surface 1.19 of the handle 110. Thus, the outer surface 

164 of the annular wall 162 of the cap body 160 of the end cap 150 and the outer surface of the 

handle 110 form a continuous outer gripping surface o f the oral care implement 100.

[0050) As discussed above, in the exemplified embodiment when the end cap 150 is coupled to 

the annular neck 180 of the handle 110, the second annular seal member 184 of the annular neck 

180 nests within the first annular groove .167 formed into the annular wall 162 of the cap body 

160 and the third annular seal member 185 of the annular neck 180 nests within the second 

annular groove 168 formed into the annular wall. 162 of the cap body 160. The invention is not 

to be so limited and in certain other embodiments the second and third annular seal members can 

be formed integrally with the annular wall. 162 of the cap body 160 and the first and second 

annular grooves can be formed into the annular neck 180.

[0051) Nonetheless, in the exemplified embodiment the second and third annular seal members 

167, 168 are formed integraUy with the outer surface 183 o' the annular neck 180. ' The bias of 

the first annular seal member 190 against the annular portion 201 of the inner surface 181 of the 

annular neck .180 further biases the second annular seal member 167 into contact' with an annular 

portion 203 of the inner surface 166 of the annular wall 162 of the cap body 160. In the 

exemplified embodiment, the annular portion 203 of the inner surface 166 of the annular wall 

162 of the cap body 160 is located within the first annular groove 167. Thus, a second annular 

hermetic seal, is formed between the second annular seal member 167 and the annular portion 

203 of' Oe inner surface 166 of the annular wall 162 o' the cap body 160. Similarly, in. the

exemplified embodiment, the bias of the first annular seal member 190 against, the annular 

portion. 201 of Oe inner surface '181 of the annular neck 180 further 'biases the third annular seal 

member 168 into contact with a second annular portion 204 of the inner surface 166 of the 

annular wall 162 of the cap body 160. In the exemplified embodiment, the second annular 

portion 204 of the inner surface 166 of the annular wall 162 of the cap body 160 is located within

16



WO 2014/065817 PCT/US2012/062127

the second annular groove 168. Thus, a third annular hermetic seal is formed between the third 

annular seal member 168 and the second annular portion. 204 of the inner surface 166 of the 

annular wall 162 of the cap body 160.

|O0$2j As a result of the combination of the nesting of the second and. third annular seal 

members '184, 185 within the first and second annular grooves 167, 168 and the biasing of the 

first annular seal member 190 against the inner surface 181 of the annular neck 180, leaking of 

the oral care fluid 141. from the 'internal reservoir 140 is substantially reduced if not eliminated, 

altogether. Specifically^ in order for the oral care 'fluid 141 to leak, out o' the internal reservoir 

140 when the end cap 150 is coupled to the annular neck 180, the oral. care fluid 141. would have 

to first penetrate into the annular chamber 165 by passing through the hermetic seal at the 

annular portion 201 of the inner surface 181 o' the annular neck '180. This is unlikely due to the 

constant, pressure applied onto the .inner surface 181 of the annular neck 180 at the annular 

portion 201 by the first annular seai member 190. Even if the oral care fluid 141 is able to flow 

into the annular chamber 165. the oral care fluid 141 would then have to How through the 

annular portion 203 and the second annular portion 204 of the 'inner surface 166 of the annular 

wall 162 of the cap body 160 that is created due to the nesting of the second and third annular 

seal members 184. 185 within the first and second annular grooves '167, 1o8. By utilizing 

several distinct points on the oral care implement 100 as hermetic seals, leakage of the oral cate 

fluid 141 from the internal reservoir 140 'is reduced and/or eliminated.

[0053] In certain embodiments, the invention can be directed to a method o' seahng the 

passageway 1182 leading into the internal reservoir 140 containing the oral care 'fluid 141 that is 

located within the handle 110 of the oral care implement or toothbrush 100. In such 

embodiments, the method may include aligning the end cap 150 'with the annular neck 180 which 

extends from the proximal end 111 of the handle 110 of the toothbrush 100. As discussed above, 

the end cap 150 comprises the cap body 160 comprising the annular wall 162 and the end portion 

163 that collectively define the cap socket 161. ' The annular neck 180 has the inner surface '181 

that, defines the passageway 182. Furthermore, the method includes translating the annular neck 

18 into the cap socket J61 until each of the following are achieved: (1) the annular plug wail .Π0 

of the end cap 150 extends into the passageway 182; (2) the annular neck 180 extends into the 

annular chamber 165 formed between the outer surface 172 of the annular plug wall 170 and the 

inner surface 166 of the annular wall 162 of the cap body 160; and (3) the first annular seal
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member J 90 protruding from the outer surface 172 of the annular plug wall 170 exerts pressure 

against the annular portion 203 of the inner surface 181 of the annular neck 180, thereby forming 

a first annular hermetic- seal at the annular portion 203.

[0054[ As used throughout, ranges are used as shorthand for describing each and every value 

that is within the range. Any value within the range can be selected, as the terminus of the range. 

In addition, all references cited herein are hereby incorporated by referenced in their entireties. 

in the event of a conflict, in a definition in the present disclosure and that of a cited reference, the 

present disclosure controls.

[0055] While the invention has been described with respect to specific examples including 

presently preferred modes of carrying out the invention, those skilled in the a.rt will appreciate 

that there are numerous variations and permutations of the above described systems and 

techniques. It is to be understood that other embodiments may be utilized and structural and 

functional modifications may be made without departing from the scope of the present invention. 

Thus, the spirit and scope of the invention should be construed broadly as set forth in. the 

appended claims.
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15 THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A toothbrush comprising:

a handle extending along a handle axis from a proximal end to a distal end, the 

handle comprising an internal reservoir containing an oral care fluid;

a head coupled to the distal end of the handle and having a plurality of tooth 

cleaning elements;

an annular neck extending from the proximal end of the handle, the annular neck 

having an inner surface that defines a passageway into the internal reservoir of the 

handle;

an end cap comprising:

a cap body defining a cap socket, the cap body comprising an 

annular wall and an end portion;

an annular plug wall having an inner surface defining a central 

chamber, the annular plug wall protruding from the end portion into the 

cap socket to form an annular chamber between an outer surface of the 

annular plug wall and an inner surface of the annular wall of the cap body; 

and

a first annular seal member protruding from the outer surface of 

the annular plug wall; and

the end cap coupled to the handle to seal the passageway in a fluid-tight manner 

such that the annular neck extends into the annular chamber, the annular plug wall 

extends into the passageway, and the first annular seal member biased into contact with 

an annular portion of the inner surface of the annular neck.

2. The toothbrush aci^t^irding to claim 1 wherein the first annular ■ seal member is integrally 

formed with the annular plug wall.

3. The toothbrush according to claim 2 wherein the first annular seal member has an outer 

diameter that is greater than an inner diameter of the annular portion of the inner surface 

of the annular neck prior to the end cap being coupled to the handle.
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5 4. The toothbrush according to any one of claims 1 to 2 wherein a first annular hermetic 

seal is formed between the first annular seal member and the annular portion of the inner 

surface of the annular neck.

5. The toothbrush according to any one of claims 1 to 3 wherein the annular neck is 

integrally formed with the handle.

6. The toothbrush according to any one of claims 1 to 5 further comprising a second annular 

seal member between the outer surface of the annular neck and the inner surface of the 

annular wall of the cap body.

7. The toothbrush according to claim 6 wherein the first and second annular seal members 

are offset from one another by an axial distance along a cap axis.

8. The toothbrush according to any one of claims 6 to 7 wherein the second annular seal 

member is integrally formed with one of the outer surface of the annular neck or the inner 

surface of the annular wall of the cap body, and wherein the other one of the outer 

surface of the annular neck or the inner surface of the annular wall of the cap body 

comprises a first annular groove, the second annular seal member nesting within the first 

annular groove.

9. The toothbrush according to any one of claims 6 to 7 wherein the second annular seal 

member is integrally formed with the outer surface of the annular neck, and wherein the 

bias of the first annular seal member against the annular portion of the inner surface of 

the annular neck biases the second annular seal member into contact with an annular 

portion of the inner surface of the annular wall of the cap body.

10. The toothbrush according to any one of claims 1 to 9 wherein the annular plug wall is 

concentric with the annular wall of the cap body.

11. The toothbrush according to any one of claims 1 to 10 wherein the first annular seal 

member is located at a distal end of the annular plug wall.
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5 12. The toothbrush according to any one of claims 1 to 11 wherein the annular wall of the 

cap body terminates in a distal edge, the distal edge being in abutment with a transverse 

shoulder at the proximal end of the handle, the annular wall of the cap body having an 

outer surface that is subshaitially flush with an outer surface of the handle.

13. The toothbrush according to claim 12 wherein the end portion of the cap body comprises 

a dome-shaped outer surface that is substantially flush with the outer surface of the 

annular wall of the cap body.

14. The toothbrush according to any one of claims 1 to 13 further comprising:

an applicator located on a side of the head opposite the plurality of tooth cleaning 

elements;

a wick member having a first end in fluid communication with the oral care fluid 

in the internal reseir/oir and a second end in fluid communication with the applicator; and 

wherein the oral care fluid in the internal reservoir is delivered to the applicator

solely by capillary action through the wick member.

15. A toothbrush comprising:

a handle extending along a handle axis from a proximal end to a distal end, the 

handle comprising an internal reservoir containing an oral care fluid;

a head coupled to the distal end of the handle and having a plurality of tooth 

cleaning elements;

an annular neck extending from the proximal end of the handle, the annular neck 

having an inner surface that defines a passageway into the internal reservoir of the 

handle;

an end cap comprising:

a cap body defining a cap socket, the cap body comprising an 

annular wall and an end portion;

a plug protruding from the end portion into the cap socket to form 

an annular chamber between an outer surface of the plug and an inner 

surface of the annular wall of the cap body; and

a first annular seal member between the outer surface of the plug 

and the inner surface of the annular wall of the cap body; and
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5 the end cap coupled to the handle to seal the passageway in a fluid-tight manner 

such that the annular neck extends into the annular chamber, the plug extends into the 

passageway, and the first annular seal member exerting pressure against an annular 

portion of the inner surface of the annular neck.

16. The toothbrush according to claim 15 further comprising a second annular seal member 

between the outer surface of the annular neck and the inner surface of the annular wall of 

the cap body.

17. The toothbrush according to claim 16 wherein the second annular seal member is 

integrally formed with the outer surface of the annular neck, and wherein the pressure 

exerted by the first annular seal member against the annular portion of the inner surface 

of the annular neck causes the second annular seal member to exert pressure against an 

annular portion of the inner surface of the annular wall of the cap body.

18. The toothbrush according to any one of claims 15 to 17 wherein the first annular seal 

member is integrally formed with the plug, and wherein the first annular seal member has 

an outer diameter that is greater than an inner diameter of the annular portion of the inner 

surface of the annular neck prior to the end cap being coupled to the handle.

19. The toothbrush according to any one of claims 15 to 18 further comprising:

an applicator located on a side of the head opposite the plurality of tooth cleaning 

elements;

a wick member having a first end in fluid communication with the oral care fluid 

in the internal reservoir and a second end in fluid communication with the applicator; and 

wherein the oral care fluid in the internal reservoir is delivered to the applicator

solely by capillary action through the wick member.

20. A method of sealing a passageway leading into an internal reservoir containing an oral 

care fluid that is located within a handle of a toothbrush, the method comprising:

a) aligning an end cap with an annular neck extending from a proximal end of the 

handle of the toothbrush, the end cap comprising a cap body comprising an annular wall 

and an end portion that collectively define a cap socket, the annular neck having an inner 

surface that defines the passageway; and
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15 b) translating the annular neck into the cap socket until: (1) a plug of the end cap 

extends into the passageway; (2) the annular neck extends into an annular chamber 

formed between an outer surface of the plug and an inner surface of the annular wall of 

the cap body; and (3) a first annular seal member protruding from the outer surface of the 

plug exerts pressure against an annular portion of the inner surface of the annular neck, 

thereby forming a first annular hermetic seal.
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