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(57) Abréegée/Abstract:

An oral care implement having a multi-colored Interface. In one embodiment, the Iinvention can be an oral care implement
comprising: a handle; and a head comprising: a pre-formed cleaning element assembly having a head plate and a plurality of tooth
cleaning elements mounted to the head plate, the head plate formed of a material having a first color; a support body having a
socket, the support body formed of a material having a second color; a multi-colored interface formed between a perimeter of the
socket and a perimeter of the head plate; and the head plate fused to the support body along at least a portion of the multi-colorea
Interface.
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FIG. 8

(57) Abstract: An oral care implement having a multi-colored mtertace.

In one embodiment, the mvention can be an oral care 1m-

plement comprising: a handle; and a head comprising: a pre-formed cleaning element assembly having a head plate and a plurality of
tooth cleaning elements mounted to the head plate, the head plate formed of a material having a first color; a support body having a

socket, the support body formed of a material having a second color; a

multi-colored mterface formed between a perimeter of the

socket and a perimeter of the head plate; and the head plate tused to the support body along at least a portion of the multi-colored in -

terface.
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ORAL CARE IMPLEMENT AND METHOD OF FORMING THE SAME

CROSS-REFERENCE TO RELATED PATEN

CAPPLICATIONS
10001} The present apphication clamms the benefit of Umied States Provisional Patent Apphication

Serial No. 61/662 092, fided June 20, 2012, the entirety of which s incorporated herein by

BACKGROUND OF THE INVENTION

{002] Oral care implements having a head plate that is separate from the support body of the
oral care muplement are known. In such oral care implements, the head plate and the suppon
body have the same color so as to make it difficult to distinguish between the head plate and the
remaimder of the oral care tmplement.  Oral care mmplements having head plates are
conventionally tormed i this manner m order {0 munpmize the visualization of the mierface
between the head plate and the support body to a user. Thus, a need exists for an improved oral

care implement that enhances the interface between the head plate and the support body.

BRIEF SUMMARY OF THE INVENTION

head of an oral care tmplement. In one aspect, the oral care implement includes g handle and a
head. The head mcludes a pre-formad cleaning element assembly and a support body. A nwlti-
colored terface 18 formed between a portion of the support body and the cleaning element
assembly when a head plate of the cleaning element assembly 15 secured to the support body.

[0004] In one embodiment, the invention can be g method of forming a head of an oral care
mplement, the method comprismyg: a) {formung a head plate of a matertal of a fwst color; b)
mountmg a plurality of tooth cleaning elements to the head plate, thereby formung a cleanmng
element assembly; ¢) forming a8 support body of a material of a second color, the second color
bemyg different than said first color, the support body comprising a socket; d} forming a mulb-
colored mierface between a perimeter of the head plate and a perimeter of the socket by
positioning the head plate of the cleanmyg element assemibly 11 the socket of the support body;
and ¢} securmyg the head plate to the support body thereby forming the head of the oral care

mplement.
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[0005] In another embodiment, the invention can be an oral care implement comprising: a
handle; and a head comprismg: a pre-formed cleaning element assembly having a head plate and
a plaratity of tooth cleanmg elements mounted to the head plate, the head plate formed of a
material having a first color: a support body having a socket, the support body tormed of a
material baving a second color; a multi-colored mterface formed befween a permeter of the
socket and a permmeter of the head plate; and the head plate fused to the support body along at
least a portion of the multi-colored mterface.

8006} Further areas of applicability of the present mvention will become apparent from the
detailed description provided hereinafter. It should be understood that the detailed description
and specific examples, while mdicating the preferred embodiment of the mvention, are intended

tor purposes of tiustration only and are not mtended to humit the scope of the mvention.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The present mnvention will become more fully understood from the detaled description
and the accompanying drawings, wheremn;

[0008] Figure 1 is a perspective view of an oral care hmplement in accordance with an
embodiment of the present imnvention;

16609 Figure 2 15 a side view of a head of the oral care implement of FIG. 1]

18010 Figure 3 iz a front view of the head of the oral care mplement of FIG. 2:

(0011} Figure 4 is a front view of a cleaning element assembly of the oral care implement of
FiG. 1
[6012] Figure SA 1s a front view of a head plate of the cleaning element assembly of FIG. 4;

| F
16013 Figure 5B 15 a rear perspective view of the head plate of FiG. 3A;
0014} Figure 618 a cross-sectional view taken along line VI-Vi of FiG. 4,
]

[0015] Figure 7A 15 a perspective view of the cleaning element assembly of the oral care
implement of FIG. 1

[6016] Figure 7B i3 a perspeciive view of a support body of the oral care implement of FIG, 1
and

[0017] Figure 8 18 8 cross=sectional view taken slong ling VIH-VIH of FIG) 3.
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DETAILED DESCRIPTION OF THE INVENTION

[6018] The following desenption of the preferred embodment(s} is merely exemplary i natwe

and 15 m no way miended to himit the mvention, 18 apphication, or uses.

mvention 18 mtended 10 be read in comnection with the accompanying drawings, which are (0 be
considered part of the entire wntten description.  In the description of the exemplary
embodiments of the invention disclosed herein, any reference to divection or orientation is
merely fntended for convenience of description and is not intended i any way to limit the scope
of the present invention. Relatve terms such as “lower,” “upper,” “hortzontal,” “vertical,”
“above.” “below,” “up,” “down,” “left,” Tright,” “op,” “bottom,” “front” and “rear” as well as
dertvatives thereof {e.g., “hontzontally,” “downwardly,”™ “upwardhy,” etc.} should be construed to
refer to the orientation as then described or as shown m the drawing ander discussion. These
relative terms are for convenience of description only and do not require that the apparatas be
constructed or operated n a particudar orientation unless explicitly mdicated as such, Terms
such as “attached,” “afhined,” “vonnecied,” “coupled,” “interconnected,” “secuved™ and sinlar
refer to a relationship wherein stractures are secured or attached to one another either directly or
mdirectly throogh mtervenming structures, as well as both movable or ngid attachments o
relationships, unless expressly desenbed otherwise. Moreover, the features and benefits of the
mvention are described by reference to the exemplary embodiments tHustrated herem.
Accordingly, the mvention expressly should not be lunited to such exemplary embodiments,
cven if mdicated as bemg preterred.  The discussion herein describes and ilustrates some

features. The scope of the mvention s defined by the claims appended hereto.

[0020] Referring to Figure 1, an oral care implement 100 in accordance with an smbodiment of
the present mvention will be described. In the exemplitied embodiment, the oral care implement
100 15 1n the form of a manual toothbrush., However, in cerfain other embodiments the oral care
implement 100 can take on other forms such as being a powered toothbrush, a tongue scraper, a
suym and soft pssue cleanser, a water pick, an terdental device, a tooth polbisher, a specially

destgned ansate implement having tooth engagmg elements or any other type of mplement that

is commonly used for orgl care. Thos, it is 1o be understood that the inventive concepts

ol
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discussed herein can be applied to any type of oral care implement unless a specific type of oral

? -

care unplement 18 specified m the clamms.

[0021} The oral care implement 100 generally includes a handle 110 and a head 120, The handle
110 15 an elongated structure that provides the mechanism by which the user can hold and
manipulate the oral care mmplement 100 dunng use. In the exemplified embodiment, the bandle
110 15 generically depicted having various contours for user comfort. However, the handle 110
can take on a wide vartety of shapes, contours and configurations, none of which are hmiting of
the present mvention. In the exemplified embodiment, the handle 110 15 formed of a nigid plastic
matenal, such as for example without linutation polymers and copolvmers of ethvilene,
propyiens, butadiens, vinvl compounds and polvesters such as polvethvlene terephthalate. Of
course, the myvention 13 not 10 be so hnuted 1 all embodiments and the handle 110 may be
formed with a resilient material, sach as a thermoplastic elastomer, over portions of or the
entivety of the handle 110 10 enhance the gripability of the handle 110 during use. For example,
the handle 110 may mnclude a resilient matertal 1o the thumb gnip region to increase the comiort
to a user when using the oral care mmplement. Furthermore, portions of the handle 110 that are
typically gripped by a user’s palm daning use may be overmolded with g thermoplastic elastomer
or other resibient matenial to further increase comfort to a user.

00221 The head 120 of the oral care mmplement 100 15 coupled to the handle 110, Furthenmore,
the head 120 of the oral care mmplement 100 compnises a pre-formed cleaning element assembly
130 gnd a suppeort bady 112, Thas, the combination of the clegning element assembly 130 and
the support body 112 forms the head 120 of the oral care implement 100 In the exemplified
embodiment, the support body 112 s formed inmtegrally with the handle 110 as a single untary
structare using a moldimg, muibng, machmmg or other suilable process. However, i other
embodiments the handle 110 and the support body 112 may be formed as separate components
which are operably connected at a later stage of the manutacturing process by any sustable
techntque known i the art, mcluding without himtation thermal or ultrasonic welding, a tight-fit
assenbly, a couphng sieeve, threaded engagement, adhesion, or fasteners. Whether the support
body 112 and the handle 110 are of a unitary or mult-piece construction {mcluding commection
techniques) is not limiting of the present inventicn, unless specifically claimed. 1o some
embodiments of the invention, the support body 112 mav be detachable (and replaceable} from

the handle 110 using technignes known m the art.
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(0823 Due fo its preferable mtegral formation with the handle 110, the support body 112 18
tormed of a nigid plastic material, such as any one of the materials discussed above with regard
to the handle 110, As wiall be discussed 1n more detaill below with reference to FIGS. "ZF--8,,,, the
cleaning element assembly 130 15 secured to the support body 112 to form the head 120 of the
oral care implement 100

[6024] The handle 110 and the support body 112 are formed separately from the cleaning
element as:setmbiy 30 by an mmjection molding technique. Thus, i certamn embodiments, to form
the handle 110 and the support body 112, a first mold having a first mold cavity s filled with a
molten plastic matertal.  The molten plastic material 15 cooled and allowed to harden. Upon
hardening, the handle 110 and the support body 112 are formed and are removed from the first
mold cavity of the first mold {see FIG. 7B for tliustration of a portion of the handle 110 and the
sapport body 112).

[0025] Referring now to FIGS. 1-4 concurrently, the head 120 of the oral care implement 100
witl be described m more detail. The cleaning element assembly 130 of the head 120 generally
mcindes a head plate 131 and a plurality of tooth cleaning elements 140 mounted to the head
plate 131, The head plate 131 15 a separate and distinct component from the support body 112,
However, asy will be discussed m more detad below, the head plate 131 s connected to the
support body 112 at a later stage of the manufacturing process by any suttable technigue known
m the art, mcluding without himitation thenmal or altrasonic welding, any tfusion technigues such
as thermal tusion, melting, a upht-fit assembly, @ coupling sleeve, threaded engagement,
adhesion, or fasteners. Thus, the head plate 131 and the support body 112 are separately formed
components that are secured together durtng manutacture of the oral care implement 100 to form
the head 120 of the oral care wmplement 100. Purthermore, a multi-colored mierface 113 s
tormed at the boundary between the support body 112 and the head plate 131 as will be
discussed below,

18026} The head 120 has a front surface 121 and an opposmig rear surface 122, In the
exemphified embodiment, the head plate 131 forms a portion of the front surface 121 of the head
120, Furthermore, the plurahity of tooth cleaning elements 140 that are mouitted 1o the head plate
131 extend from the front surface 121 of the head 120, In the sxemplified embodiment, the rear
surface 122 of the bead 120 15 a flat, smooth surface. However, in cerfain embodiments a soft

tissue cleaner having a pluraity of nubs extending outwardly therefram can be coupled to the

A
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rear surface 122 of the head 120. An example of a suitable elastomeric soft tissue cleaner that
may be used with the present invention and positioned on the rear surface 121 of the head 120 15
disclosed in U8, Patent No. 7,143,462, tssued December 5, 2006 to the assignee of the present
application, the entirety of which s hereby mncorporated by reference. Of course, other soft
tssue cleaners may also be used.  In cerlam other embodiments, the nubs of the solft tissue
cleaner can take the form of elongated ridzes, nubs, or combinations thereof

16027] The head plate 131 extends along a longitudinal axas A-A from a top end 132 to a bottom

b

end 133, The plurality of tooth cleamng elements 140 that are mwounted to the head plate 131
mciudes bristle tults 141a, 141b and elastomeric elements 142, The methods by which the
bristie mfts 141a, 141b and the elastomernic elements 142 are mounted on and connectad to the
head plate 131 will be discussed in greater detail below with reference to FIG. 6. Furthermore,
the bristle tefis 141a, 1410 include tapered bristle tofis 1418 and non-tapered bristle tufts 141b.

8028} In the cxemplitied embodiment, the tapered bristie tufts 14la are posuttoned along
opposing sides of the head plate 131 in a generally central region of the head plate 131 located in
between the top and bottom ends 132, 133 of the head plate 131, Specitically, in the exemplified
cmbodiment there are four fapered bristle tufts on each of the opposing sides of the head plaie

131 arranged m a symmetnical fashion. Each of the sets of four tapered bristle tufts wmchudes two

tapered bristle fufls are located interiorly refative to the two non-cyhindrical tapered bristle tufis.
Furthermore, there is a tapered bristle wall located wwardly of the four tapered bristle tuits on
the head plate 131, The head plate 131 and the bristle configuration are symmetrical about the
longrudinal axis A-A.

{0023 The tapered bnistle tafts 141a have a beighl exiendimg from the head plate 131 {o the
distal ends of the bristle tufis 141a that 15 greater than the height of the non-tapered bristle tufts
141b so that the tapered bristle tufts 141a are the first to touch a user’s teeth and gum hne donng
brashing. This enables the tapered bristle tufis 141a to reach 1n between the teeth and gams for a
more ¢tfective cleamng durmg tooth brushing. QOunly g select few of the tapered and non-tapered
bristie tufts 141a, 141b and elastomernic elements 142 are labeled in the figures for clanty.

[6830] The bristle tufis 141a, 141b can be, without limitation, filament bristles, fiber bristles,
nvion bristles, sparal bnstles, tapered bristles, round-end bristles, combinations thereof and/or

strctures contannng such materials or combmations.  Furthermore, the elastomeric members



CA 02877086 2014-12-177

WO 2013/191747 PCT/US2013/027751

142 are formed of a rubber matenial or any other resibient material, such as a thermoplastic

10031} Sull reterring to FIGS. 1-4 concurrently, vanons components of the cleanmg element
assembly 130 are depicted with different shades of grayscale. The different shades of gravscale,
which will be described i detast below, are merely intended to show differences m color
between the vanous components. As will be descnibed below, in certain mstances two
components that are tHustrated with different shades of grayscale can be exther the same color or
a different color. However, these mstances will be understood based on the description below.

[0032] Furtbermore, although certain ones of the components are slustrated in gravscale and
ather components are illustrated as being white {such as the support body 112), m certam
cmbodiments one or nore of the components that are illustrated i gravscale can be white and

arayscale

-

the support body 112 may take on a color other than white. Each component that has
shading will be described as having a color. As used herem, the term “color™ 18 intended to
mnchide both achromatic colors such as white, black and gray and chromatic colors such as blue,
areen, red and the bke. In other words, the mvention 18 not t© be particularly lumited to any
specthic colors unless so specthied. Thuas, the myention 18 not directed o anv specific colors for
the various components, but rather creating a multi-colored mterface between the head plate 13]
and the support body 112 and for correlating the colors of other components of the oral care
mplement 100 to create a desired effect and to faciivate bristle splay detection. In certam
embodiments, a difference m color 18 merely a contrast i color,

10033} The head plate 131 is formed of a material baving a first color. As noted above, the first
color and any other colors described heremn can be any color in the color spectriun and mcludes
achromatic colors. The support body 112 15 formed of a matenal baving a second color. In the
exemphified embodiment, the sapport bady 112 1s not tHustrated 1 grayscale and sumply appears
white. However, as has been discussed herein above, the support body 112 18 not hnuted to
being white and can be any other color. However, i accordance with the presemt invention, the
tirst color 15 different than the second color. As a result of the difference w color between the
head plate 131 and the support body 112, when the head plate 131 of the cleamng element
assembly 130 s connected to the support body 112, a multi-colored interface 113 i3 formed

between the head plate 131 and the support body 112 (best seen 1 FIG. 3},

2
¥
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different colors; namely the first color of the head plate 131 and the second color of the support
body 112, Thus, mn the exemplified embodiment the multi-colored mterface 113 15 actually a
dual-colored mterface. However, the mvention 1s not 10 be so hmited in all embodiments and in
certain other embodiments the malti-colored nterface 113 may include more than two different
colors. For example without Hmitation, in certam embodmments the head piate 131 can be
formed of two or more different colors and the support body 112 can be formed of one or more
ditferent colors such that none of the colors of the head plate 131 are the samie as the colors of
the support body 112, In such embodiments, the muiti-colored mtertace 113 wall mnclode more
than two colors {i.e., at least two different colors of the head plate 131 and atf least one other
different color of the support body 112}, but the multi-colored interface 113 will still be clearly
vistble due to different colors being used for each of the head plate 131 and the support body
t12.

1035] Further still, m some embodiments the head plate 131 and the suppport body 112 can each
mciunde more than one color. Furthermore, some or all of the colors of the head plate 131 can be
the same as some or all of the colors of the support body 112, However, 1 such an embodiment,
a color of the head plate 131 will not be ahkgned with the same color on the support body 112,
Thus, for example without himutation, it cach of the support body 112 and the head plate 131 15
tormed of red, blue, green and vellow, the matching colors (i.e., red-red; blue-blue; green-green;
yellow-veliow) witl not be aligned so that the entire boundary between the head plate 131 and
the support body 112 forms the multi-colored interface 113 {i.e., matching colors are not aligned
at the mterface thereby forming the muin-cotored mtertace 113).

[08036] The multi~colored miterface 113 results m maprovements m the fusion of the head plate
131 to the support plate 112 and in the mspection thereof. Specifically, by utihzing a different
color for the head plate 131 than {or the support plate 112 thereby creatmg the multi-colored
interface 113, proper placement of the head plate 131 during attachiment of the head plate 131 to
the support body 112 15 more easily achieved. Furthermore, during fosion of the head plate 131
o the support body 112, if both of the head plate 131 and the support body 112 are the same
color the interface therehetween can be diffienlt to visually detect. Speeifically, the head plate
131 and support body 112 can be fused to the point where there is no line or other distinguishing

feature between the two components. By creating the multi-colored mnterface, a user will always
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be able to visually detect where the interface is located to enhance the ability to inspect the
fusion between the head plate 131 and the support body 112, Thus, the multi-colored mterface
factlitates the creation of a more robust oral care implement having a head plate that s secured to
a support body.

[6037] Referring now to FIGS. 3A and 5B, the head plate 13 I is iHustrated with the ph.am hiv of
cleaning elements 140 removed. Thus, FIGS. 5A and 5B illustrate the head plate 131 aftex
formation thereof, but before any tooth cleaning clements or other materials are added andfor
connected to the head plate 131, The head plate 131 1s formed by an injection molding

N

techingue. More specifically, to form the head plate 131 a second mold having a second mold
cavity is filled with a molten plastic material.  The molten plastic material 1s then cooled and
atlowed t0 harden. Upon hardening, the head plate 131 15 formed and 1s removed from the
second mold cavity of the second mwold. Thus, although they can be tormed of the same matenal,
the head plate 131 18 a completely separate structure trom the handle/support body 112,

{038] Thas, the head plate 131 s formed of a2 ngd matersal, such as one of the hard plastic
materials listed above as forming the handle 110, Although described herem as bemng a nigd

material, the head plate 131 mav have g degree of flexability 10 certam embodiments due to s

reduced thickness relative to the thickness of the handle 110, In certamm embodiments, the head

Standardization method for determination of hardness for plastics IS0 2039-1:2001 .

{8039] The head plate 131 comprises a tront surtace 134 and an opposing rear surface 135
Furthermore, the bead plate 131 comprises a plurality of holes 136 formed therein for insertion
of the tooth cleanmmg elements 140 during creation of the cleanmmg element assembly 130 from
the head plaie 131, More specihcally, the holes 136 melude first holes 136a for wsertion of the
bristle tufls 14la, 141b and second holes 136b for insertion of the elastomeric elements 142,
Only some of the holes 136a, 136b are iabeled in the drawings to avord cluiter and for clanty.
The head plate 131 also includes a penimeter 137 that forms a part of the multi-color interface
113 as discussed in more detadd below. During manuafacture of the oral care maplement 100, the
head plate 131 13 first formed of the hirst color, and then the plurality of tooth cleanmyg elements
140 are mounted to the head plate 131 thereby forming the cleaning element assembly 130,
10040} Refernng to FIG. 5B and 6 concurrently, the head plate 131 will be descnibed wath regard

to the mounting of the tooth cleaning elements 140 to the head plate 131 to form the cleaning

9
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element assembly 130. The perimeter 137 of the head plate 131 is formed by an inwardly
stepped surface mcluding a first niser surface 138, a second nser surface 139 and a grooved ledge
surface 151 in between the first and second riser surfaces 13§, 139, Thus, the permmeter 137 of
the head plate 131 s specifically not linuted to being only the second niser surface 139, which 1s
the optermost poriton of the head plate 131, but also wncludes the first riser surface 138 and the
agrooved ledge surface 151, The grooved ledge surface 151 15 a generally curved, concave
surface that transitions the perimeter 137 of the head plate 131 from the first niser surface 138 to
the second riser surface 139, The first and second riser surfaces 138, 139 and the grooved ledge
surtace 131 racibitate secaring or tusimg the head plate 131 to the support body 112 as discussed
below with reference to FIG. &

[0041] As noted above, the plarality of tooth cleaning elements 140 includes tapered bristle fufls
t41a, pon-tapered bristle i{efis 141b and elastomeric elements 142, In certam preferved
embodiments, the elastomenc elements 142 are connectad to the head plate 131 before the bristle
tafts i4ia, 141b.  The elastomeric elements 142 are connected to the head plate 131 by
positioning the pre-formed head plate 131 (formed as discussed above) m a third mold cavity of
a third mold and myecting molen resihent material onto the head plate 131 while the head plaie
131 13 posiioned within the third mokd cavity of the third mold. The third mold 13 pre-formed to

the destred elastomeric element shape and size such that the molten resibient material will fill

the third mwold cavity. More specifically, as the molten vesilient matenial {flows mto the third

mold cavity, the molten restlient matenal flows mto and through the second holes 136b formed
imto the head plate 131, As the molten resilient material cools down and dries, the molten
resilient materigl hardens and forms the elastomeric elements 142 on the head plate 131 that
exiend upwardly from the front surface 134 of the head plate 131.

[6042] In certain embodunents, the elastomeric elements 142 have a base portion 143 that 18
substantially Hush with the rear surtace 135 of the head plate 131 and a body portion 133
protrading from the front surface 134 of the heat plate 131, The base portion 143 of the
clastomenc elements 142 15 the portion of the elastomeric elements 142 that 15 located within the
second holes 136b m the head plate 131, In the exemplified embodiment, the base portions 143
of the elastomeric elements 142 are thicker than the body portions 133 of the elastomeric
elements 142 1o order 10 achieve a secure attachment of the elastomenic elements 142 1o the head

plate 131. However, the mvention 15 not to be so linited in all embodiments and 1 certam other

10
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embodiments the elastomeric elements 142 can have a constant cross-sectional area throughout
thewr length.

10043] After attachment of the elastomeric elements 142 to the head plate 131, the tapered and
non-tapered bristle tufts 141a, 141b of the woath cleaning elements are mounted to the head plate
131, Although formation of the cleaning element agsembly 130 13 deseribed heremn such that the
elastomeric elements 142 are attached to the head plate 131 prior to attachment of the bristle tufis
f4la, 141b to the head plate 131, the mvention 15 not {0 be 50 himited 1 all embodiments and m

certain other embodiments the bristle tufts 141a, 141b can be attached to the head plate 131 prior

head plate 131 1s defined by an upstanding penipheral wall 144, The upstanding pernipheral wall
144 substantially surrounds the rear surface 135 of the head plate 131, thereby creating a basm
145 within which the bristle tufts 141a, 141b can be melied {0 the rear surface 135 of the head
plate 131,

[044] The bristle tufts 141a, 141b are mounted to the head plate 131 ag follows. To beam, first
portions 140 of the bristle wifts 1dia, 141b are inserted through the first holes 136a 1 the head
plate 131 while second porbions 147 of the brstle tufis 14ia, 141b protrude from the fromt
surtace 134 of the head plate 131, Specilicatly, the first portions 146 of the brstle tufts 1413,
P41b are mserted through the {irst holes 136a in the head plate 131 until a part of the first
partions 146 of the bnistle tufts 141a, 141b protrude through the first holes 136a and from the
rear surtace 135 of the head plate 131, After tnserting the fivst portions 146 of the bristle tufts

f41a, 141b through the first holes 136a in the head plate 131, a heated plate or iron is placed into
contact with or adjacent to the first portions 146 of the bristie tufts 141a, 141b to melt the first
portions 146 of the bnstie tafts 141a, 141b.

[045] Melting the first portions 146 of the bnstle tufts 141a, 141b causes the first portions 146
of the bristle tufts 1418, 141b to fuse together to form a matte 148 adjacent to the rear sarface
135 of the head plate 131, Thus, the matte 148 mayv be considered a bristle melt, such that the
matte 148 15 formed by meltimg the fust portions 146 of the bristle tutts 141a, 141b and then
enablimyg the melied first portions 146 of the brnstle tufts 141a, 141b to cool and sohdity. The
matte 148 is essentially a thin laver of the bristle material thar fills i the basin 145 on the rear
surface 135 of the bead plate 131, In the exemplified embodiment, the matte 148 extends

bevond the upstanding peripheral wall 144 of the head plate 131, However, the mvention 1s not
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to be so limited in all embodiments and in certain other embodiments the matte 148 is flush with
the upstanding peripheral wall 144 at its furthermost point of extension {rom the rear surface 135
of the head plate 131, Furthermore, in the exemphified embodimient the matte 148 covers the
entire rear surface 135 of the head plate 131, mcluding covering the base portions 143 of the
elastomenc elements 142 which are flash with the rear surface 135 of the head plate 131

[0046] After forming the elastomeric elements 142 on the head plate 131 and mounting the
bristles 14la, 142b to the head plate 131, the head plate 131 becomes the cleaning element
assembly 130 illustrated 1n FIG. 4. The cleaning element assemibly 130 15 then secured fo the
support body 112 as discussed below with reference to FHOS. 7-8.

[0047] Referning to FIGS. 3, 4 and 6 concuwrremtly, the vartous color dichotomies of the
components of the cleaning element assembly 130 and the support body 112 relative 10 one
another will be described.  As noted above, the bristle tutts 141a, 141h bave first portions 146
that extend through the holes 136 in the head plate 131 and form the matte 148, The bristle wfts
Pdia, 141b also have second portions 147 that protrade from the front surface 134 of the head
plate 131, Fuorthermore, the tapered bristle tafts 141a also include third portions 149 forming
cdistal ends of the tapered bristle tufts 141a. In the exemphhied embodiment, the tapered bristle
tufts 14ia begin to taper wywardly at the thud portions 149, However, the invention 1s not o be
<o lmited and the length of the third portions 149 of the tapered bristle tofts 141a relative to the
entire length of the tapered bristle tufts 141a 15 not to be particularly limiting of the presemt
wvention in all embodiments. Thus, in certamn ermnbodiments the tapered bristle tufts 1418 may

begin to taper along the second portions 147 of the tapered bristle tufis 141a, and in still other

embodiments the third portions 149 of the tapered bristle tofts 141a mav be non-tapered for a
first distance, and then tapered to the distal tip of the tapered bnistle tults 141a.

{6048 In the exemplified embodiment, the second portions 147 of the bristle tufis 141a, 141b
are formed of a material having a third color and the third color is different than the first color of
the head plate 131, Furthermore, the third portions 149 of the tapered bLristle wufts id4la are
tormed of g material having a fourth color such that the fourth color 1 different than the third
color of the second portions 147 of the bnstle tufts 14ia. Thas, the third portions 149 of the
tapered bristle tufts 141a are highlighted by forming the third portions 149 of the tapered bristle
tufts 14ia from a different colored matenial than the second portions 147 of the tapered bristle

tufts 14la and the non-tapered bristie tufts 141b. Maoreover, in certain embodiments the fourth
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color of the third portions 149 of the tapered bristle tufts 141a is the same color as the first color
of the head plate 131, Furthermore, in certain embodiments the third color of the second
portions 147 of the bristle tufts 141a, 141b can be the same as or siutlar to the second color of
the support body 112,

[0049] Thus, as a result of all of the differences i color, the second portions 147 of the bustle
tufts 1dla, 141b that extend from the front surface 134 of the head plate 131 are formed of a
difterent color than the head plate 131 stself], and the distal ends {1.e., third portions 149) of the
tapered bristle tufts 141a are formed of a different color than the second portions 147 of the
tapered bristle tufis 141a. In certam emboduments, the color of the third portions 149 of the
taperad bristle nufts 141a is the same as the color of the head plate 131, although the mvention 15
ot to be so limited in all embodunents.

18050] By forming the second portions 147 of the bostle tufis 14ia, 141b of a different color
than the head plate 131, a user can more easily detect splaving of the bristles so that the user can
replace the oral care mmplement 100 when the bustles have ssgnificantly splaved. Furthermore,
by forming the third portions 149 of the bristle tufts 141a of a different color than the second
portions 147 of the bristle tafts 141a, 141b, splav detection at the tips of the bristle tolis 141a 18
even maore pronounced. Further still, by forming the third portions 149 of the bristle tufis 141a
of g different color than the support body 112, a user can view the oral care mmplement from the
tront and easily visualize the amount of bristle tuft splayving that has occwrred. Altening the color
of the third portions 149 of ondy the tapered bristie tufts 141a provides a sufficient grouping of
bristle tufis to adequately detect splay.

10051] Furthermore, the elastomeric elements 142 are tormed of a matenial of a fifth color, and
the [ifth color of the elasiomeric elements 142 15 also different than the first color of the head
plate 131, In one preferred embodument, the fifth color of the elastomeric elements 142 is
difterent than each of the other colors discussed herem. However, the invention 15 not to be so
lanited i all embodiments and in certain other embodiments the color of the elastomeric
clements 142 may be the same as either the color of the second portions 147 of the bnstle wifts

n,

Pdla, 141h or the color of the third portions 149 of the tapered bnstie tults 141a.

[6852] Referring now to FIGS. 7A and 7B concurrently, the cleamng element assembly 130 with

the tooth cleaming elements 140 mounted therein 15 tlustrated separvated from the support body

P12, As noted above, m the exemplitied embodiment the supporn body 112 s formed mtegrally

5
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with the handle 110 of the oral care implement 100. The support body 112 has a socket 114
body 112 comprises a perpheral wall 117 that 18 upstanding from the floor 115 of the socket 114
and forms the peripheral boundary of the socket 114, The persmeter 116 of the socket 114 s
tormed by an mner spriace 118 of the penpheral wall 117,

[0033] After the plurality of tooth cleaning elements 140 are mwounted onto the head plate 131 so
that the head plate 131 becomes the cleaning element assembly 130, the head plate 131 1s
postiioned within the socket 114 of the support body 112 and then secured to the support body
2. Upon secuning the head plate 131 to the support body 112 the head 120 of the oral care
maplement 100 15 formed.  As noted above, the head plate 131 is secured to the support body
112, such as by fusing the head plate 131 to the support bady 112 via sonic weldimng, thermal
fuston techniques or melting, or through the use of adhesives, a snap-fif, an interference it or the
like. Fusing the head plate 131 to the support body 112 creates the multi-colored mtertace 113
between the perimeter 116 of the socket 114 and the perimeter 137 of the head plate 131 {see
FIG. 3).

16034} Referning now to FIG. 8, the coupling of the head plaie 131 1o the support body 2 will
be described in more detail. However, prior to discussing the aforesaid coupling, the structure of
the support body 112 will be discussed. As noted above, the support body 112 wmclodes a
perimeter 116 that defines the socket 114 withun which the head plate 131 13 positioned to form
the head 120 ot the oral care implement 100, The perimeter 116 of the socket 114 15 formed by
an outwardly stepped surface including a first riser surface 127, a second riser surface 128, and
an mchned ledge surface 129, The mchned ledge surtace 129 15 melined so as to fornt an angle
of between approximately 70°-83° relative to the second riser surface 128 of the perumeter 116 of
the socket 114.

[6033] When the head plate 131 15 positioned within the socket 114, the mwardly stepped
surtace of the perimeter 137 of the head plate 131 mates with the ontwardly stepped surface of
the pertmeter 116 of the support body 112, The nudti-colored tmterface 113 15 tormed by the
mating of the inwardly stepped swrlace of the permmeter 137 of the head plate 131 with the
outwardly stepped surface of the perimeter 116 of the support body 112, Thus, the multi-colored
mtertace 113 1s not only the interface between the second riser swrface 128 of the perimeter 116

of the socket 114 and the second riser surface 139 of the pernmeter 137 of the head plate 131,

14
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Rather the multi-colored interface 113 includes the entirety of the interface of the mating stepped
surfaces of the penimeter 116 of the support body 112 and the penmeter 137 of the head plate
i3l

[8056] Furthermore, when the head plate 131 15 positionad within the socket 114, the grooved
ledge surface 151 of the perimeter 137 of the head plate 131 1s positioned adjacent the inchined
ledge surface 129 of the perumeter 116 of the support body 112, Due to the curved concave
shape of the grooved ledge surface 151 and the chned nature of the mclined ledge surface 129,
the entirety of the grooved ledge surtace 131 does not mate with the entivety of the mchined ledge
surface 129, Rather, a gap 152 5 present between the grooved ledge surface 1531 and the
mcimed ledge surface 129 when the head plate 131 13 positioned within the socket 114 of the
support body 112,

18057} After positioning the bead plate 131 into the socket {14 of the sapport body 112, the head
plate 131 15 secured to the support body 112 using one of the technigues that have been discussed
herem above. Specifically, the bead plate 131 15 secured to the support body 112 by fusing the
head plate 131 to the support body 112 along at least a portion of the multi-colored interface.
Thus, the multi-colored interface 15 formed by the followmg mating inderactions: {1} the fust
riser surface 133 of the perimeter 137 of the head plate 131 mates with the first niser surface 127
of the perimeter 116 of the support body 112 {2} the second niser surface 139 of the permmeter
137 of the head plate 131 mates with the second riser surface 128 of the permmeter 116 of the

support body 112; and (3} the grooved ledge surface 151 of the permmeter 137 of the head plate

131 mates with the inclined ledge sortace 129 of the perimeter 116 of the sapport body 112,
Eaclr of the mating interactions described above are cregted by fusing the components together
such as by ultrasome welding, melting or any other techniques that have been desceribed 1 detasd
herein.

[0038] As used throughout, ranges are used as shorthand for describing each and every value
that 15 within the range. Any value within the range can be selected as the terminus of the range.
in addition, all references cited herem arve hereby mcorporated by referenced m thew entireties.
in the event of a conflict 1 a defintbion 1n the present disclosure and that of a cited reference, the
present disclosure controls.

180391 While the {foregomg description and drawings represent the exemplary emboduments of

the present invention, i will be understood that various additions, modifications and substitutions
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may be made thergin without departing from the spurit and scope of the present inveation as

the present invention may be embodied in other specific forms, structures, arrangements,
proportions, sizes, and with other elements, materials, and components, without departing from
the spint or essential charactenstics thereot. One skilled m the art will appreciate that the
mvention may be used with many modifications of structure, arrangement, proportions, sizes,
materials, and components and otherwise, used in the practice of the mvention, which are
particularly adapted to specific environments and operative requuirements without departing from
the principies of the present mvention. The presently disclosed embodunents are theretore o be

considered m all respects as lustrative and not vestrictive, the scope of the invention being

defined by the appended clanms, and not hmited o the foregoing description or embodiments.

16
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WHAT IS CLAIMED IS:

A method of fornmng a head of an oral care implersent, the method compnsing:
a} forming a head plate of a matenal of a first color;

b mountimg a plurality of tooth cleanmg elements to the head plate, thereby

forming a cleaning element assembly;

¢} formung a support body of a material of a second color, the second color bemg

different than the first color, the support body comprising a socket;

d) forming a multi-colored interface between g perimeter of the head plaie and a
perimeter of the socket by positioning the head plate of the cleaning element assembly

the socket of the support body; and

¢} securing the head plate to the suppors body thereby forming the head of the oral

care implement.

The method according to claim | wherem step e) further comprises fusing the head plate
to the support body along at least a portion of the nulti-colored interface.

The method according to clamm 2 wheremn step ¢) further compnises sonically welding the
fiead plate to the support hody.

The method gccording to anv one of claims 1 to 3 wherein the plorality of tooth cleaning

elements comprise bristle tufts, and wherein step b} further comprises:

b-1} mserting tirst portions of the bristle {ufts through holes wn the head plate,

second portions of the bnstle tults protruding from a front surface of the head plate; and

b-2) fusing the first portions of the bristle tufts together 1o form a matie adjacent a

rear surface of the head plate.

The method according to claum 4 wherem step d) further comprises positioning the head
plate of the cleaning element asserably in the socket of the support body so that the matte

is located between the head plate and the support bady.
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The method according to any one of clams 4 to 5 wherein the second portions of the

bristle tufis are formed of a8 matenal having a third color, the third color bemg different

than the first color

The method according to clamm ¢ wherem at least one of the bristle tufts comprises a third
portion forming a distal end of the at least one bristle tuft, the third portion bemg a fourth

color, the fourth color 1s different than the third color.
The method accordimg o clattm 7 wherein the fourth 1s the same as the first color,

The method according 1o any one of claims 1 to & wherem the plurglity of tooth cleaning

maidmg the elastomeric elements onto the head plate.

"y

I'he method according to claim 9 wheren the elastomeric elements are formed of a

matenal of a tifth color, the fifth color bemg ditferent than the first color

The method according to any one of claims | to 10 wheremn the perimeter of the head
plate 15 formed by an mwardly stepped surface and the perimeter of the socket s formed
by an outwardly stepped sarface, and wherem step d) further compnises formmg the
multi-colored mtertace by mating the inwardly stepped surface and the outwardly stepped

surface.

The method according to claim 11 wheremn the outwardly stepped surface comprises an
inclmed ledge surtace and the mwardly stepped surtace comprises a grooved ledge
surface, and wherem step d) further comprises positioning the grooved ledge surtace

adjacent the inchined ledge surface.
Axn oral care implerent comprising:
a handle:; and
a head comprising:

a pre-formed cleaning element assembly having a head plate and a
plurality of tooth cleaning elements mounted to the head plate, the head

plate formed of a material having a first color;
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a support body having a socket, the support body formed of a
material having a second color;

a multi-colored interface formed between a pertmeter of the socket
and a perimeter of the head plate; and

the head plate fused to the support body along at least a portion of

the mult-colored mterface.

The oral care implement according to claim 13 wherein the head plate 18 sonically welded

to the support body along at least a portion of the multi-colored interface.

The oral care implement according to any one of claims 13 1o 14 wherein the plurality of
tooth cleaning clements comprise bristle tufis having first portions that are inserted
through holes in the head plate and fused together to form a matte adjacent a vear surface

of the head plate and second portions protruding from a front surface of the head plate.

The oral care implement according to clatm 15 wherein the maite 15 located between the

fiead plate and a floor of the socket.

The oral care mplement according to any one of clauns 15 to 16 wherein the second
portions of the bnstle tufis are formed of a material having a third color, the third color

being different than the first color.

The oral care mplement gecordmg to any one of clamms 15 © 17 wherein the plurality of
tooth cleanmyg elements further comprise elastomernic elements, and wherem the matie

covers a base portion of the elastomeric elements.

The oral care nnplement according to ¢laim 18 wherem at legst one of the bristle tufis
comprises a third portion formung a distal end of the at least one bnstle tudl, the thid

portion being a fourth color, and wherem the fourth color ix different than the thid color.

The oral care implement according to claim 19 wherein the tourth color 15 the same as the
first color,

The oral care implement according to any one of claims 13 to 20 wherein the plurality of
tooth clearung clements comprise elastomeric elements that are mjection molded onto the

head plate.

14
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The oral care mplement according to claim 21 wherein the elastomeric elements are

formed of a matenial of a fifth color, the fifth color being different than the first color.

The oral care maplement according to any one of ¢lamms 13 (0 22 wheren the perimeter of
the head plate comprises an mwardly stepped surface and the penimeter of the socket
comprises an outwardly stepped surtace, and wherem the mwardly stepped surtace of the
perimeter of the head plate mates with the owtwardly stepped surface of the permmeter of

the socket when the multi-colored interface 18 formed.

The oral care inplement according to claim 23 wherein the outwardly stepped surface
comprises an inchned ledge surface and the mwardly stepped surface comprises a

grooved ledge surface, and wherem the grooved ledge surface is positioned adjacent the

mciined ledge surface when the multi-colored mterface s formed.

The oral care implement according o clatm 24 wherein & gap exists between the grooved

fedge surface and the inclined ledge swrface.
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