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ORAL CARE IMPLEMENT

BACKGROUND

[0001] A toothbrush is used to clean the teeth by removing plaque and debris from the tooth
surfaces. Toothbrushes have a handle for gripping and a head which is inserted into a user’s
mouth for tooth and oral surface cleaning. The head typically has bristles formed of nylon and
sometimes also cleaning elements formed from elastomeric materials to perform the cleaning
function. Furthermore, some toothbrushes have been developed that include a tongue or soft
tissue cleanser formed of an elastomeric material on the opposite surface of the head relative to
the bristles. Conventional toothbrushes may also include a handle and/or thumb grip that is
formed with elastomeric materials for ease and comfort during handling and use. There are
countless different toothbrushes that are available to consumers for purchase, and thus a great
deal of innovation goes into the design of each toothbrush in order to capture the attention of
consumers while also attempting to improve the effectiveness of the toothbrush at performing its
cleaning function. Thus, a need exists for a toothbrush or other oral care implement that has
aesthetically pleasing and attractive features while still being effective at removing bacteria from

a user’s teeth and other oral surfaces.
BRIEF SUMMARY

[0002] Exemplary embodiments according to the present disclosure are directed to an oral care
implement that may include a handle and a head coupled thereto. The head has a front surface
and an opposite rear surface. The oral care implement includes an elastomeric soft tissue
cleanser comprising a plurality of protuberances extending from the rear surface of the head and
a plurality of tooth cleaning elements extending from the front surface of the head. The free ends
of the protuberances collectively define a convex longitudinal profile and comprise at least one
convex transverse top profile. The free ends of the tooth cleaning elements collectively define a
concave longitudinal side profile and comprise at least one concave transverse top profile.

[0003] In one aspect, the invention can be an oral care implement comprising a handle; a head
coupled to the handle, the head comprising a front surface and a rear surface opposite the front
surface, the head extending from a proximal end to a distal end along a longitudinal axis; an

clastomeric soft tissue cleanser comprising a plurality of protuberances extending from the rear
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surface of the head and terminating in free ends, the free ends of the protuberances collectively
defining a convex longitudinal side profile and comprising at least one convex transverse top
profile; and a plurality of tooth cleaning elements extending from the front surface of the head
and terminating in free ends, the free ends of the tooth cleaning elements collectively defining a
concave longitudinal side profile and comprising at least one concave transverse top profile.
[0004] In another aspect, the invention can be an oral care implement comprising a handle; a
head coupled to the handle, the head comprising a front surface, a rear surface opposite the front
surface, a longitudinal axis extending from a proximal end to a distal end, and a central
transverse plane, the longitudinal axis intersecting and orthogonal to the central transverse plane;
an clastomeric soft tissue cleanser comprising a plurality of protuberances extending from the
rear surface of the head and terminating in free ends, the free ends of the protuberances
collectively forming a longitudinal side profile having a height, measured from the rear surface
of the head, that decreases with longitudinal distance from the central transverse plane, and the
free ends of the protuberances comprising at least one transverse top profile having a height,
measured from the rear surface of the head, that decreases with transverse distance from the
longitudinal axis; and a plurality of tooth cleaning elements extending from the front surface of
the head and terminating in free ends, the free ends of the tooth cleaning elements collectively
defining a longitudinal side profile having a height, measured from the front surface of the head,
that increases with longitudinal distance from the central transverse plane, and the free ends of
the tooth cleaning clements comprising at least one transverse top profile having a height,
measured from the front surface of the head, that increases with transverse distance from the
longitudinal axis.

[0005] In yet another aspect, the invention can be an oral care implement comprising a handle; a
head coupled to the handle, the head comprising a front surface and a rear surface opposite the
front surface, the head extending from a proximal end of the head to a distal end of the head
along a longitudinal axis; an eclastomeric soft tissue cleanser comprising a plurality of
protuberances extending from the rear surface of the head and terminating in free ends, each of
the protuberances having a height measured from the rear surface of the head to its free end, and
wherein the free ends of the protuberances comprise at least one convex transverse top profile
formed by a variation in the heights of the protuberances along a first transverse plane that

intersects and is substantially orthogonal to the longitudinal axis; and a plurality of tooth
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cleaning elements extending from the front surface of the head and terminating in free ends, each
of the tooth cleaning elements having a height measured from the front surface of the head to its
free end, the free ends of the tooth cleaning elements comprising at least one concave transverse
top profile formed by a variation in the heights of the tooth cleaning elements along a second
transverse plane that intersects and is substantially orthogonal to the longitudinal axis.

[0006] Further areas of applicability of the present invention will become apparent from the
detailed description provided hereinafter. It should be understood that the detailed description
and specific examples, while indicating the preferred embodiment of the invention, are intended

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

[0007] The present invention will become more fully understood from the detailed description
and the accompanying drawings, wherein:

[0008] Figure 1 is front perspective view of an oral care implement in accordance with an
embodiment of the present invention.

[0009] Figure 2 is a rear perspective view of the oral care implement of FIG. 1.

[0010] Figure 3 is a close-up front view of a head of the oral care implement of FIG. 1.

[0011] Figure 4 is a top view of the head of the oral care implement of FIG. 1.

[0012] Figure 5 is a side view of the head of the oral care implement of FIG. 1.

[0013] Figure 6 is a cross-section taken along line VI-VI of FIG. 3.

[0014] Figure 7 is a cross-section taken along line VII-VII of FIG. 3.

[0015] Figure 8 is a rear view of the head of the oral care implement of FIG. 1.

DETAILED DESCRIPTION

[0016] 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.

[0017] 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 of description and is not intended in any way to limit the scope of the present
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invention. Relative terms such as “lower,” “upper,” “horizontal,” “vertical,” “above,” “below,”
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up,” “down,” “top” and “bottom” as well as derivatives thereof (e.g., “horizontally,”
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“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
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.

[0018] 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 reference in their entireties. In
the event of a conflict in a definition in the present disclosure and that of a cited reference, the
present disclosure controls.

[0019] Referring first to FIGS. 1 and 2 concurrently, an oral care implement 100 is illustrated in
accordance with one 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 eclements, 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
specific type of oral care implement is specified in the claims.

[0020] The oral care implement 100, which generally comprises a head 110 and a handle 120,
extends from a proximal end 101 to a distal end 102 along a longitudinal axis A-A. The head
110 extends from a proximal end 118 to a distal end 119 along a longitudinal axis that is

coextensive with the longitudinal axis A-A of the oral care implement 100. Furthermore, in the
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exemplified embodiment the distal end 102 of the oral care implement 100 is the same as the
distal end 119 of the head 110.

[0021] The handle 120 is an elongated structure that provides the mechanism by which the user
can hold and manipulate the oral care implement 100 during use. In the exemplified
embodiment, the handle 120 is generically depicted having various contours for user comfort.
Of course, the invention is not to be limited by the specific shape illustrated for the handle 120 in
all embodiments and in certain other embodiments the handle 120 can take on a wide variety of
shapes, contours, and configurations, none of which are limiting of the present invention unless
so specified in the claims.

[0022] In the exemplified embodiment, the handle 120 is formed of a hard or rigid plastic
material, such as for example without limitation polymers and copolymers of ethylene,
propylene, butadiene, vinyl compounds, and polyesters such as polyethylene terephthalate. The
handle 120 also includes a grip 121 that is formed of a resilient/clastomeric material. In the
exemplified embodiment the grip 121 is molded over a portion of the handle 120 that is typically
gripped by a user’s thumb and forefinger during use. Furthermore, it should be appreciated that
additional regions of the handle 120 can be overmolded with the resilient/clastomeric material to
enhance the gripability of the handle 120 during use. For example, portions of the handle 120
that are typically gripped by a user’s palm during use may be overmolded with a thermoplastic
clastomer or other resilient material to further increase comfort to a user. Furthermore, materials
other than those noted above can be used to form the handle 120, including metal, wood, or any
other desired material that has sufficient structural rigidity to permit a user to grip the handle 120
and manipulate the oral care implement 100 during toothbrushing.

[0023] The head 110 of the oral care implement 100 is coupled to the handle 120 and comprises
a front surface 111 and an opposing rear surface 112. In the exemplified embodiment the front
surface 111 is a continuous and planar surface of the head 110. Furthermore, the head 110
comprises a peripheral surface 113 extending between the rear surface 112 and the front surface
111. The peripheral surface 113 of the head 110 includes a first lateral side 104 and a second
lateral side 105. In the exemplified embodiment, the head 110 is formed integrally with the
handle 120 as a single unitary structure using a molding, milling, machining, or other suitable
process. However, in other embodiments the handle 120 and the head 110 may be formed as

separate components which are operably connected at a later stage of the manufacturing process
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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.
Thus, the head 110 may, in certain embodiments, be formed of any of the rigid plastic materials
described above as being used for forming the handle 120, although the invention is not to be so
limited in all embodiments and other materials that are commonly used during toothbrush head
manufacture may also be used.

[0024] The oral care implement 100 also comprises a plurality of tooth cleaning elements 115
extending from the front surface 111 of the head 110. The invention is not to be limited by the
structure, pattern, orientation, and material of the tooth cleaning elements 115 in all
embodiments. Furthermore, where it does not conflict with the other disclosure provided herein
or the claims, it should be appreciated that the term "tooth cleaning elements" may be 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, polybutylene terephthalate (PBT) bristles, spiral bristles, rubber
bristles, elastomeric protrusions, flexible polymer protrusions, combinations thereof, and/or
structures containing such materials or combinations. Thus, any combination of these tooth
cleaning elements may be used within the tooth cleaning element field in some embodiments.
Furthermore, where bristles are used for one or more of the tooth cleaning elements 115, such
bristles can be tapered, end-rounded, spiral, or the like.

[0025] In embodiments that use elastomeric materials to form one or more of the tooth cleaning
elements 115, suitable elastomeric materials may 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 any such tooth cleaning element may have a hardness
property in the range of A10 to A70 Shore hardness in one embodiment, or A8 to A25 Shore
hardness in another embodiment. One suitable eclastomeric material is styrene-
cthylene/butylene-styrene 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.

[0026] The tooth cleaning elements 115 may be coupled to the head 110 in any manner known in

the art, including staples, in-mold tufting (IMT), anchor-free tufting (AFT), or a modified AFT
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known as AMR. Referring briefly to FIGS. 6 and 7, one manner in which the tooth cleaning
clements 115 are secured to the head 110 via AFT will be described. Specifically, in the
exemplified embodiment the tooth cleaning elements 115 are formed as a cleaning element
assembly on a head plate 130 such that one or more of the tooth cleaning elements 115 are
mounted onto the head plate 130 and then the head plate 130 is coupled to the head 110. In such
an embodiment, the head plate 130 is a separate and distinct component from the head 110 of the
oral care implement 100. However, the head plate 130 is connected to the head 110 at a later
stage of the manufacturing process by any suitable technique known in the art, including without
limitation thermal or ultrasonic welding, any fusion techniques such as thermal fusion, melting, a
tight-fit assembly, a coupling sleeve, threaded engagement, adhesion, or fasteners. Thus, the
head plate 130 and the head 110 are separately formed components that are secured together
during manufacture of the oral care implement 100.

[0027] In certain embodiments, the head plate 130 may comprise an upper surface 133 and a
lower surface 132. The upper surface 133 of the head plate 130 forms a portion of the front
surface 111 of the head 110 when the head plate 130 is coupled to the head 110 as discussed
herein. The head plate 130 comprises a plurality of holes 131 formed therethrough from the
upper surface 133 to the lower surface 132, and the tooth cleaning elements 115 may be mounted
to the head plate 130 within the holes 131. Specifically, in AFT a plate or membrane (i.c., the
head plate 130) is created separately from the head 110. The tooth cleaning elements 115 (such
as bristles, elastomeric elements, and combinations thereof) are positioned into the head plate
130 so as to extend through the holes 131 of the head plate 130. Free ends 117 of the tooth
cleaning elements 115 on one side of the head plate 130 perform the cleaning function. Anchor
portions 116 of the tooth cleaning elements 115 on the other side of the head plate 130 are
melted together by heat to be anchored in place. As the tooth cleaning elements 115 are melted
together, a melt matte 106 is formed. The melt matte 106 is a thin layer of plastic that is formed
by melting the anchor portions 116 of the tooth cleaning elements 115 so that the anchor portions
116 of the tooth cleaning elements transition into a liquid, at which point the liquid of the anchor
portions 116 of the tooth cleaning elements combine together into a single layer of liquid plastic
that at least partially covers the lower surface 132 of the head plate 130. After the heat is no
longer applied, the melted anchor portions 116 of the bristles solidify/harden to form the melt
matte 106 or thin layer of plastic.
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[0028] After the tooth cleaning elements 115 are secured to the head plate 130, the head plate
130 is secured to the head 110 such as by ultrasonic welding or mechanical techniques (i.c.,
snap-fit, interference fit, slot-and-tab, or the like) so that the upper surface 133 of the head plate
130 forms at least a portion of the front surface 111 of the head 110. When the head plate 130 is
coupled to the head 110, the melt matte 106 is located between the lower surface 132 of the head
plate 130 and a floor 107 of a basin 108 of the head 110 in which the head plate 130 is disposed.
The melt matte 106, which is coupled directly to and in fact forms a part of the tooth cleaning
elements 115, prevents the tooth cleaning elements 115 from being pulled through the holes 131
in the head plate 130 to ensure that the tooth cleaning elements 115 remain attached to the head
plate 130 during use of the oral care implement 100.

[0029] As noted above, in another embodiment the tooth cleaning elements may be connected to
the head 110 using a technique known in the art as AMR. In this technique, the handle is formed
integrally with the head plate as a one-piece structure. After the handle and the head plate are
formed, the bristles are inserted into holes in the head plate so that the free/cleaning ends of the
bristles extend from the front surface of the head plate and the bottom ends of the bristles are
adjacent to the rear surface of the head plate. After the bristles are inserted into the holes in the
head plate, the bottom ends of the bristles are melted together by applying heat thereto, thereby
forming a melt matte at the rear surface of the head plate. The melt matte is a thin layer of
plastic that is formed by melting the bottom ends of the bristles so that the bottom ends of the
bristles transition into a liquid, at which point the liquid of the bottom ends of the bristles
combine together into a single layer of liquid plastic that at least partially covers the rear surface
of the head plate. After the heat is no longer applied, the melted bottom ends of the bristles
solidify/harden to form the melt matte/thin layer of plastic. In some embodiments, after
formation of the melt matte, a tissue cleanser is injection molded onto the rear surface of the
head plate, thereby trapping the melt matte between the tissue cleanser and the rear surface of the
head plate. In other embodiments, other structures may be coupled to the rear surface of the
head plate to trap the melt matte between the rear surface of the head plate and such structure
without the structure necessarily being a tissue cleanser (the structure can just be a plastic
material that is used to form a smooth rear surface of the head, or the like).

[0030] Of course, techniques other than AFT and AMR can be used for mounting the tooth

cleaning elements 115 to the head 110, such as widely known and used stapling techniques or the
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like. In such embodiments the head plate 130 may be omitted and the tooth cleaning elements
115 may be coupled directly to the head 110. Furthermore, in a further modified version of the
AFT and AMR processes discussed above, the head plate 130 may be formed by positioning the
tooth cleaning elements 115 within a mold, and then molding the head plate 130 around the tooth
cleaning elements 115 via an injection molding process.

[0031] Referring now to FIGS. 1-5 concurrently, in the exemplified embodiment the plurality of
tooth cleaning elements 115 includes a plurality of separate tufts of bristles 114 and a plurality of
clastomeric tooth cleaning elements 103. Although illustrated herein as having a specific
arrangement and shape, in certain embodiments the arrangement of the tufts of bristles 114 and
clastomeric tooth cleaning elements 103 as well as the shapes thereof can be modified from that
which is depicted in the figures within the bounds of the disclosure set forth herein. Specifically,
the pattern, orientation, and positioning of the tufts of bristles 114 and the elastomeric tooth
cleaning elements 103 may be modified from that which is depicted in the figures so long as the
various concave and convex profiles formed by the tooth cleaning elements as described herein
below remain.

[0032] The head 110 of the oral care implement 100 comprises a base 144 that is formed of a
hard plastic material, such as any of the materials noted above for forming the handle 120
(including polypropylene and the like). Furthermore, the head 110 comprises an elastomeric soft
tissue cleanser 150 and a bumper 180 that are coupled to the base 144. Each of the elastomeric
soft tissue cleanser 150 and the bumper 180 are formed of a resilient and flexible elastomeric
material, such as a thermoplastic elastomer. The elastomeric soft tissue cleanser 150 and the
bumper 180 serve to clean the user’s tongue and soft tissue surfaces and to protect the user’s
gums during toothbrushing. Specifically, the bumper 180 is positioned on the peripheral surface
113 of the head 110 and thus reduces the impact of the hard plastic of the base 144 against the
user’s gums during use of the toothbrush. The bumper 180 also includes raised features 181 that
protrude beyond the rear surface 112 of the head 110 and can also be used for cleaning/scraping
a user’s tongue. The elastomeric soft tissue cleanser 150 is positioned on the rear surface 112
(and in fact forms a part of the rear surface) of the head 110 and can be used to clean and scrub a
user’s tongue and other soft tissue surfaces. The combination of the bumper and the elastomeric
soft tissue cleanser 150, 180 also results in a highly desirable aesthetic appearance for the oral

care implement 100.



WO 2016/105374 PCT/US2014/072075

[0033] Referring briefly to FIGS. 4-7, the elastomeric soft tissue cleanser 150 generally
comprises a pad 151 and a plurality of protuberances 152 that extend from the pad 151. In the
exemplified embodiment, each of the plurality of protuberances 152 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 the exemplified
embodiment, the protuberances 152 are nubs comprising a cylindrical body portion and a tapered
tip portion. In a general sense, the protuberances 152 in the preferred construction have a height
that is greater than the width at the base of the protuberance 152 (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 substantially larger
than the height. Furthermore, in the exemplified embodiment the plurality of protuberances 152
have varying heights such that some of the protuberances 152 are taller than other of the
protuberances 152. The varying heights of the protuberances 152 results in the protuberances
152 forming convex profiles depending on the viewing angle as described in more detail below.

[0034] The base 144 of the head 110 comprises a basin 190 formed therein. The basin 190 is
defined by a floor 191 that is recessed relative to the rear surface 112 of the head 110 and a
sidewall 192 that extends from the floor 191 to the rear surface 112 of the head 110. The
clastomeric soft tissue cleanser 150 is positioned within the basin 190. More specifically, the
pad 151 of the elastomeric soft tissue cleanser 150 is disposed within the basin 190 so that an
exposed surface 153 of the pad 151 is flush or substantially flush with the portion of the rear
surface 112 of the head 110 that is formed by the base 144 (substantially flush can be the
exposed surface 153 of the pad 151 either extending beyond or being recessed relative to the rear
surface 112 of the base 144 of the head 110 by between approximately 0.1 mm and 1.0 mm).
The exposed surface 153 of the pad 151 thus forms a part of the rear surface 112 of the head 110.
Furthermore, the plurality of protuberances 152 extend from the rear surface 112 of the head 110
for contact with a user’s soft tissue surfaces. The clastomeric soft tissue cleanser 150 may be
coupled to the head via an injection molding process (i.e., by injection molding an elastomeric
material directly into the basin 190 while the head 110 is positioned within a mold). In certain

embodiments the head 110 may include one or more peg members 193 that extend upwardly
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from the floor 191 of the basin 190 to assist in retaining the elastomeric soft tissue cleanser 150
within the basin 190.

[0035] Referring briefly to FIG. 8, in the exemplified embodiment the protuberances 152 of the
clastomeric soft tissue cleanser 150 are arranged in a particular pattern on the rear surface 112 of
the head 110. Specifically, the protuberances 152 are arranged to form a first set of concentric
rings 199 and a second set of concentric rings 198. The first set of concentric rings 199 are
positioned on the upper half of the rear surface 112 of the head 110 and the second set of
concentric rings 198 are positioned on the lower half of the rear surface 112 of the head 110.
The upper and lower halves of the rear surface 112 of the head 110 (and the first and second sets
of concentric rings 199, 198) are separated by a single transverse row 197 of the protuberances
152 (although more than one transverse row may be included in alternative embodiments). The
first set of concentric rings 199 comprises a first ring 196a that surrounds one of the peg
members 193, a second ring 196b that surrounds the first ring 196a, and a third ring 196¢ that
surrounds the second ring 196b. The second set of concentric rings 198 comprises a first ring
193a that surrounds one of the peg members 193, a second ring 193b that surrounds the first ring
193a, and a third ring 193¢ that surrounds the second ring 193b.

[0036] Furthermore, the protuberances 154 form three arcuate rows 195a-c positioned between
the first set of concentric rings 199 and the transverse row 197. Each of three arcuate rows 195a-
¢ has a concave surface facing the first set of concentric rings 199 and a convex surface facing
the transverse row 197. The protuberances 154 also form three arcuate rows 194a-c positioned
between the transverse row 197 and the second set of concentric rings 199. Each of the three
arcuate rows 194a-c has a concave surface facing the second set of concentric rings 198 and a
convex surface facing the transverse row 197. Finally, the protuberances 154 form a fourth
arcuate row 192 adjacent to the third ring 193¢ and three substantially transverse rows 191a-c
between the fourth arcuate row 192 and the proximal end 118 of the head 110. Each of the
various rings, arcuate rows, and transverse rows described above are formed by a plurality of the
protuberances 152 that are arranged in a spaced-apart manner. Each of the various rings, arcuate
rows, and transverse rows is delincated with a dotted line for ease of understanding of the
description herein above.

[0037] The clastomeric soft tissue cleanser 150 is symmetric about a plane that intersects and

extends along the transverse row 197 from the third ring 196¢ of the first set of concentric rings
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199 to the third ring 193¢ of the second set of concentric rings 198. The elastomeric soft tissue
cleanser 150 in its entirety is asymmetric about the plane that intersects and extends along the
transverse row 197 due to the additional rows 192, 191a-c located between the third ring 193¢ of
the second set of concentric rings 198 and the proximal end 118 of the head 110.

[0038] Referring now to FIGS. 5-7, the oral care implement 100 will be further described. As
noted above, the elastomeric soft tissue cleanser 150 comprises the plurality of protuberances
152 that extend from the rear surface 112 of the head 110. Each of the protuberances 152 of the
clastomeric soft tissue cleanser 150 terminates in a free end 154. The free ends 154 of the
protuberances 152 collectively define a convex longitudinal side profile 155. Thus, when
viewed from the side of the head 110 as depicted in FIG. 5, the convex longitudinal side profile
155 is formed by the free ends 154 of the protuberances 152. The convex longitudinal side
profile 155 is delineated with a dashed line for ease of understanding.

[0039] The convex longitudinal side profile 155 defined by the free ends 154 of the
protuberances 152 is achieved due to a variation in the heights of the protuberances 152 as
measured from the rear surface 112 of the head 110 to the free ends 154 of the protuberances
152. More specifically, each of the protuberances 152 has a height measured from the rear
surface 112 of the head 110 to its free end 154. The relative heights of the protuberances 152
increases in a direction of the longitudinal axis A-A from a proximal-most one 156 of the
protuberances 152 to a tallest one 158 of the protuberances 152 and then decreases in the
direction of the longitudinal axis A-A from the tallest one 158 of the protuberances 152 to a
distal-most one 157 of the protuberances 152. The protuberances 152 can be broken down into
longitudinal columns (each column being formed by substantially aligned protuberances that
extend from the proximal end 118 of the head 110 to the distal end 119 of the head 110 along the
longitudinal axis A-A or along an axis that is parallel to the longitudinal axis A-A). The
protuberances 152 in each longitudinal column increase in height from the protuberance within
that column that is located nearest to the proximal end 118 of the head 110 to a central transverse
plane B-B (or some other transverse plane located at the peak height of the protuberances 152).
The protuberances 152 in each longitudinal column also increase in height from the protuberance
within that column that is located nearest to the distal end 119 of the head 110 to the central
transverse plane B-B (or some other transverse plane located at the peak height of the

protuberances 152).
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[0040] In the exemplified embodiment, the head 110 comprises the central transverse plane B-B,
which is a plane that extends orthogonally to and intersects the longitudinal axis A-A and which
is located approximately centrally on the head 110 between the proximal and distal ends 118,
119 of the head 110. In certain embodiments, the tallest one (or ones) 158 of the protuberances
154 is positioned so as to be intersected by the central transverse plane B-B. In such
embodiments the heights of the protuberances 152 decrease with longitudinal distance from the
central transverse plane B-B towards the proximal and distal ends 118, 119 of the head 110. The
decrease in height may be gradual and continuous in some embodiments, or stepped in other
embodiments.

[0041] In addition to the convex longitudinal side profile 155, the free ends 154 of the
protuberances 152 also comprise at least one convex transverse top profile 159. Thus, when
viewed along at least one transverse plane that intersects and is substantially orthogonal to the
longitudinal axis A-A (such as the view provided in FIG. 6, for example), the free ends 154 of
the protuberances 152 form a convex profile. The convex transverse top profile 159 is delineated
in dotted lines in FIGS. 4 and 6 for ease of understanding. The term top profile is intended to
mean the profile that is seen by a viewer who is viewing the toothbrush from the distal end 119
of the head 110 or from a transverse plane that is substantially orthogonal to and intersects the
longitudinal axis A-A and that is taken through the head 110 from the first lateral side 104 to the
second lateral side 105.

[0042] FIG. 6 illustrates a cross-sectional view of the head taken along one such transverse
plane. As can be scen, the convex transverse top profile 159 of the free ends 154 of the
protuberances 152 is formed along the transverse plane due to a variation in the heights of the
protuberances 152 along the transverse plane. Thus, in the exemplified embodiment the heights
of the protuberances 154 decrease along the transverse plane with distance from the longitudinal
axis A-A towards the first and second lateral sides 104, 105 of the head 110. Stated another way,
along the transverse plane the protuberances 152 nearest to the first and second lateral sides 104,
105 of the head 110 are shortest, and the heights of the protuberances 154 gradually increase
from the protuberances 152 nearest to the first and second lateral sides 104, 105 of the head 110
to the protuberance 152 that is aligned with the longitudinal axis A-A.

[0043] Thus, the free ends 154 of the protuberances 152 collectively define the convex
longitudinal side profile 155 (see FIG. 5) and the free ends 154 of the protuberances 152
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comprise at least one convex top profile 159 (see FIG. 6). Although the convex top profile 159
is only depicted along one transverse plane that intersects and is substantially orthogonal to the
longitudinal axis A-A, the free ends 154 of the protuberances 152 may comprise multiple convex
top profiles taken at multiple different transverse planes that intersect and are substantially
orthogonal to the longitudinal axis A-A.

[0044] Still referring to FIGS. 5-7, in addition to the free ends 154 of the protuberances 152
forming the convex longitudinal side profile 155 and comprising the at least one convex
transverse top profile 159, the tooth cleaning elements 115 form concave profiles. More
specifically, the plurality of tooth cleaning elements 115 terminate in free ends 160. The free
ends 160 of the tooth cleaning elements 115 collectively define a concave longitudinal side
profile 161 (delineated in dashed lines). In the exemplified embodiment, the concave
longitudinal side profile 161 is formed due to a variation in height of the tooth cleaning elements
115 as measured from the front surface 111 of the head 110 to the free ends 160 of the tooth
cleaning elements 115. The height of the tooth cleaning elements 115 (and also of the concave
longitudinal side profile 161) gradually and continuously increases from the central transverse
plane B-B to proximal-most 163 and distal-most 164 ones of the tooth cleaning elements 115
(i.e., towards the proximal and distal ends 118, 119 of the head 110). Although described herein
as forming a convex longitudinal side profile, it should be understood that in certain
embodiments although the terminal ends 160 of the tooth cleaning elements 115 generally form a
concave shape, there may be some tooth cleaning elements that extend beyond or above the
general concave shaped-profile. Thus, every single tooth cleaning element 115 need not follow
the contours of the concave profile. Rather, some of the tooth cleaning elements 115 may extend
beyond the concave profile while the terminal ends 160 of the tooth cleaning elements 115 still
form a readily visible concave longitudinal side profile 161.

[0045] In addition, the free ends 160 of the tooth cleaning elements 115 comprise at least one
concave transverse top profile 162 (delineated in dashed lines for reference). Thus, when viewed
along at least one transverse plane that intersects and is substantially orthogonal to the
longitudinal axis A-A (such as the view provided in FIG. 6, for example), the free ends 160 of
the tooth cleaning elements 115 form a concave profile. In the exemplified embodiment the at
least one transverse plane is the central transverse plane B-B. However, there may be other

transverse planes at which the free ends 160 of the tooth cleaning elements 115 form a concave
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transverse top profile. As can be seen in FIG. 6, the concave transverse top profile 162 is formed
due to the heights of the tooth cleaning elements 115 increasing with distance from the
longitudinal axis A-A towards the lateral sides 104, 105 of the head 110 along the transverse
plane. Although described herein as forming the concave transverse top profile 162, it should be
understood that in certain embodiments although the terminal ends 160 of the tooth cleaning
elements 115 generally form the concave shape of the concave transverse top profile 162, there
may be some tooth cleaning elements that extend beyond or above the general concave shaped
profile. Thus, every single tooth cleaning element 115 need not follow the contours of the
concave transverse top profile 162. Rather, some of the tooth cleaning elements 115 may extend
beyond the concave transverse top profile 162 while the terminal ends 160 of the tooth cleaning
elements 115 still form a readily visible concave transverse top profile 161.

[0046] As seen in FIG. 6, in the exemplified embodiment the free ends 160 of the tooth cleaning
clements 115 comprise the concave transverse top profile 161 and the free ends 154 of the
protuberances 152 comprise the convex transverse top profile 159 along the same transverse
plane (i.e., the central transverse plane B-B). Thus, in the exemplified embodiment when the
toothbrush is viewed at the location of the central transverse plane B-B, the free ends 160 of the
tooth cleaning elements 115 form the concave transverse top profile 161 and the free ends 154 of
the protuberances 152 form the convex transverse top profile 159.

[0047] However, in certain embodiments the convex transverse top profile 159 of the
protuberances 152 may be formed along a first transverse plane that intersects and is
substantially orthogonal to the longitudinal axis A-A and the concave transverse top profile 162
of the tooth cleaning elements 115 may be formed along a second transverse plane that intersects
and is substantially orthogonal to the longitudinal axis A-A. In some embodiments the first and
second transverse planes may be the same as noted herein above (i.e., the central transverse plane
B-B). In other embodiments the first and second transverse planes may be different. In one
particular embodiment, the first transverse plane may be positioned closer to the distal end 119
of the head 110 than the second transverse plane 118. In another particular embodiment the first
transverse plane may be positioned closer to the proximal end 118 of the head 110 than the
second transverse plane 118. In still other embodiments convex transverse top profiles may be

formed by the protuberances 152 along transverse planes located on opposite sides of the
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transverse plane along which the concave transverse top profile is formed by the tooth cleaning
elements 115.

[0048] Furthermore, in some embodiments the convex longitudinal side profile 155 formed by
the free ends 154 of the protuberances 152 has a maximum height at the central transverse plane
B-B and the concave longitudinal side profile 161 formed by the free ends 160 of the tooth
cleaning elements 115 has a minimum height at the central transverse plane B-B. However, in
the exemplified embodiment, the convex longitudinal side profile 155 formed by the free ends
154 of the protuberances 152 has a maximum height that is offset from a minimum height of the
concave longitudinal side profile 161 formed by the free ends 160 of the tooth cleaning elements
115. More specifically, the maximum height of the convex longitudinal side profile 155 (formed
by the tallest protuberance 158) is located closer to the distal end 119 of the head 110 than the
minimum height of the concave longitudinal side profile 161 (see FIG. 5).

[0049] Furthermore, in the exemplified embodiment the longitudinal side profile 155 formed by
the free ends 154 of the protuberances 152 has a longitudinal center point CP1 that is
longitudinally offset (i.e., spaced apart in the longitudinal direction) from the central transverse
plane B-B. More specifically, the longitudinal center point CP1 of the convex longitudinal side
profile 155 is located between the central transverse plane B-B and the proximal end 118 of the
head 110. Thus, the convex longitudinal side profile 155 formed by the free ends 154 of the
protuberances 152 is asymmetric about the central transverse plane B-B. The concave
longitudinal side profile 161 formed by the free ends 160 of the tooth cleaning elements 115 has
a longitudinal center point CP2 that is located on the central transverse plane B-B. Thus, the
concave longitudinal side profile 161 formed by the free ends 160 of the tooth cleaning elements
115 is symmetric about the central transverse plane B-B.

[0050] Thus, the tooth cleaning elements 115 collectively form the concave longitudinal side
profile 161 and comprise the at least one concave transverse top profile 162 and the
protuberances 152 collectively form the convex longitudinal side profile 155 and comprise the at
least one convex transverse top profile 159. In certain embodiments, the radius of curvature of
the concave longitudinal side profile 161 and the convex longitudinal side profile 155 may be the
same to enhance the aesthetic, although this is not required in all embodiments. Furthermore, in

certain embodiments the radius of curvature of the at least one concave transverse top profile 162
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and the at least one convex transverse top profile 159 may be the same, although this is not
required in all embodiments.

[0051] In the exemplified embodiment, the elastomeric soft tissue cleanser 150 has a first length
L1 measured from the free end 154 of the distal-most one 157 of the protuberances 152 to the
free end 154 of the proximal-most one 158 of the protuberances 152. Furthermore, the tooth
cleaning elements 115 form a tooth cleaning element field having a second length L2 measured
from a distal-most portion 167 of the distal-most one 164 of the tooth cleaning elements 115 to a
proximal-most portion 166 of the proximal-most one 163 of the tooth cleaning elements 115. In
the exemplified embodiment, the first length L1 is greater than the second length L2. However,
the invention is not to be so limited in all embodiments and in certain other embodiments the
first and second lengths L1, L2 may be equal, and in still other embodiments the second length
L2 may be greater than the first length L1.

[0052] Furthermore, in the exemplified embodiment the free end 154 of the distal-most one 157
of the protuberances 152 is longitudinally offset from the distal-most portion 167 of the distal-
most one 164 of the tooth cleaning elements 115. More specifically, the distal-most portion 167
of the distal-most one 164 of the tooth cleaning elements 115 is positioned closer to the distal
end 119 of the head 110 than the distal-most one 157 of the protuberances 152. Additionally, the
proximal-most portion 166 of the free end 160 of the proximal-most one 163 of the tooth
cleaning elements 115 is longitudinally offset from the free end 154 of the proximal-most one
156 of the protuberances 152. Most specifically, the free end 154 of the proximal-most one 156
of the protuberances 152 is positioned closer to the proximal end 118 of the head 110 than the
proximal-most portion 166 of the proximal-most one 163 of the tooth cleaning elements 115.
[0053] While the invention has been described with respect to specific examples including
presently preferred modes of carrying out the invention, those skilled in the art 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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CLAIMS

WHAT IS CLAIMED IS:

1.

An oral care implement comprising:
a handle;

a head coupled to the handle, the head comprising a front surface and a rear
surface opposite the front surface, the head extending from a proximal end to a distal end

along a longitudinal axis;

an clastomeric soft tissue cleanser comprising a plurality of protuberances
extending from the rear surface of the head and terminating in free ends, the free ends of
the protuberances collectively defining a convex longitudinal side profile and comprising

at least one convex transverse top profile; and

a plurality of tooth cleaning elements extending from the front surface of the head
and terminating in free ends, the free ends of the tooth cleaning elements collectively
defining a concave longitudinal side profile and comprising at least one concave

transverse top profile.

The oral care implement according to claim 1 wherein each of the plurality of
protuberances has a height measured from the rear surface of the head to its free end,
wherein the convex longitudinal side profile defined by the free ends of the protuberances
is formed due to a variation in the heights of the protuberances in a direction of the
longitudinal axis, and wherein the convex transverse top profile of the free ends of the
protuberances is formed due to a variation in the heights of the protuberances along at
least one transverse plane that intersects and is substantially orthogonal to the

longitudinal axis.

The oral care implement according to claim 2 wherein the head comprises a first lateral
side and a second lateral side, and wherein the heights of the protuberances decrease with

distance from the longitudinal axis towards the first and second lateral sides of the head.
The oral care implement according to any one of claims 2 to 3 further comprising:

the head comprising a central transverse plane, the longitudinal axis intersecting

and orthogonal to the central transverse plane; and
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wherein the heights of the protuberances decrease with longitudinal distance from

the central transverse plane towards the proximal and distal ends of the head.

The oral care implement according to claim 4 wherein the concave longitudinal side
profile formed by the free ends of the tooth cleaning elements has a height measured
from the front surface of the head to the free ends of the tooth cleaning elements that
increases with longitudinal distance from the central transverse plane towards the

proximal and distal ends of the head.

The oral care implement according to any one of claims 4 to 5 wherein the convex
longitudinal side profile formed by the free ends of the protuberances has a maximum
height at the central transverse plane and the concave longitudinal side profile formed by
the free ends of the tooth cleaning elements has a minimum height at the central

transverse plane.

The oral care implement according to any one of claims 4 to 5 wherein the convex
longitudinal side profile formed by the free ends of the protuberances has a maximum
height that is offset from a minimum height of the concave longitudinal side profile

formed by the free ends of the tooth cleaning elements.

The oral care implement according to any one of claims 4 to 7 wherein the convex
longitudinal side profile defined by the free ends of the protuberances has a longitudinal

center point that is longitudinally offset from the central transverse plane.

The oral care implement according to claim 8 wherein the longitudinal center point of the
convex longitudinal side profile is located between the central transverse plane and the

proximal end of the head.

The oral care implement according to any one of claims 4 to 9 wherein the concave
longitudinal side profile formed by the free ends of the tooth cleaning eclements has a

longitudinal center point that is located on the central transverse plane.

The oral care implement according to any one of claims 4 to 10 wherein the concave
longitudinal side profile formed by the free ends of the tooth cleaning clements is

symmetric about the central transverse plane and the convex longitudinal side profile
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formed by the free ends of the protuberances is asymmetric about the central transverse

plane.

The oral care implement according to any one of claims 1 to 11 wherein the convex
longitudinal side profile defined by the free ends of the protuberances extends from a

distal-most one of the protuberances to a proximal-most one of the protuberances.

The oral care implement according to any one of claims 1 to 12 wherein the concave
longitudinal side profile defined by the free ends of the tooth cleaning elements extends
from a distal-most one of the tooth cleaning elements to a proximal-most one of the tooth

cleaning elements.

The oral care implement according to any one of claims 1 to 13 wherein the

protuberances are nubs comprising a cylindrical body portion and a tapered tip portion.

The oral care implement according to any one of claims 1 to 14 wherein the elastomeric
soft tissue cleanser has a first length measured from the free end of a distal-most one of
the protuberances to the free end of a proximal-most one of the protuberances; wherein
the tooth cleaning elements form a tooth cleaning element field having a second length
measured from a distal-most portion of the free end of a distal-most one of the tooth
cleaning elements to a proximal-most portion of the free end of a proximal-most one of

the tooth cleaning elements; and wherein the first length is greater than the second length.

The oral care implement according to claim 15 wherein the distal-most portion of the free
end of the distal-most one of the protuberances is longitudinally offset from the free end
of the distal-most one of the tooth cleaning elements, and the proximal-most portion of
the free end of the proximal-most one of the protuberances is longitudinally offset from

the free end of the proximal-most one of the tooth cleaning elements.

The oral care implement according to any one of claims 1 to 16 wherein the front surface

of the head is a planar surface.

The oral care implement according to any one of claims 1 to 17 wherein the head
comprises a base that is formed integrally with the handle and a head plate that is formed

separately from the base, the tooth cleaning elements being coupled to the head plate and
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the head plate being coupled to the base so that a melt matte of the tooth cleaning

clements is located between the head plate and the base.
An oral care implement comprising:
a handle;

a head coupled to the handle, the head comprising a front surface, a rear surface
opposite the front surface, a longitudinal axis extending from a proximal end to a distal
end, and a central transverse plane, the longitudinal axis intersecting and orthogonal to

the central transverse plane;

an clastomeric soft tissue cleanser comprising a plurality of protuberances
extending from the rear surface of the head and terminating in free ends, the free ends of
the protuberances collectively forming a longitudinal side profile having a height,
measured from the rear surface of the head, that decreases with longitudinal distance
from the central transverse plane, and the free ends of the protuberances comprising at
least one transverse top profile having a height, measured from the rear surface of the

head, that decreases with transverse distance from the longitudinal axis; and

a plurality of tooth cleaning elements extending from the front surface of the head
and terminating in free ends, the free ends of the tooth cleaning elements collectively
defining a longitudinal side profile having a height, measured from the front surface of
the head, that increases with longitudinal distance from the central transverse plane, and
the free ends of the tooth cleaning elements comprising at least one transverse top profile
having a height, measured from the front surface of the head, that increases with

transverse distance from the longitudinal axis.

The oral care implement according to claim 19 wherein the height of the longitudinal side
profile of the elastomeric soft tissue cleanser continuously decreases with distance from

the central transverse plane and from the longitudinal axis.

The oral care implement according to any one of claims 19 to 20 wherein at least one of
the longitudinal side profile of the tooth cleaning eclements and the longitudinal side
profile of the elastomeric soft tissue cleanser is symmetric about the central transverse

plane.
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The oral care implement according to any one of claims 19 to 21 wherein the elastomeric
soft tissue cleanser has a first length measured from a distal-most one of the
protuberances to a proximal-most one of the protuberances; and wherein the tooth
cleaning elements form a tooth cleaning element field having a second length measured
from a distal-most one of the tooth cleaning elements to a proximal-most one of the tooth

cleaning elements; and wherein the first length is greater than the second length.
An oral care implement comprising:
a handle;

a head coupled to the handle, the head comprising a front surface and a rear
surface opposite the front surface, the head extending from a proximal end of the head to

a distal end of the head along a longitudinal axis;

an clastomeric soft tissue cleanser comprising a plurality of protuberances
extending from the rear surface of the head and terminating in free ends, each of the
protuberances having a height measured from the rear surface of the head to its free end,
and wherein the free ends of the protuberances comprise at least one convex transverse
top profile formed by a variation in the heights of the protuberances along a first
transverse plane that intersects and is substantially orthogonal to the longitudinal axis;

and

a plurality of tooth cleaning elements extending from the front surface of the head
and terminating in free ends, each of the tooth cleaning elements having a height
measured from the front surface of the head to its free end, the free ends of the tooth
cleaning elements comprising at least one concave transverse top profile formed by a
variation in the heights of the tooth cleaning elements along a second transverse plane

that intersects and is substantially orthogonal to the longitudinal axis.

The oral care implement according to claim 23 wherein the first and second transverse

planes are the same.

The oral care implement according to claim 23 wherein the first transverse plane is

positioned closer to the distal end of the head than the second transverse plane.
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