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(57) Abrégé/Abstract:

A system or method of forming an oral care implement (300) and an oral care implement (300) formed thereby comprising a base
structure (310) having a handle portion (311) and a head portion (312). The method may comprise providing a first mold that
defines a first mold cavity having a first portion that corresponds to the handle portion and a second portion that corresponds to the
head portion; injecting a first material into the first portion (111) of the first mold cavity via a first injection orifice (120) with a first hot
runner sub— system; and injecting a second material into the first portion of the first mold cavity via a second injection orifice (130)
with a second hot runner sub-system, the second material being injected into the first material thereby forming the base structure,
the second material forming a core component and the first material forming a shell component of the base structure that
surrounds the core component.
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(54) Title: SYSTEM AND METHOD FOR FORMING AN ORAL CARE IMPLEMENT

FIG.3

(57) Abstract: A system or method of forming an oral care implement (300) and an oral care implement (300) formed thereby com -
prising a base structure (310) having a handle portion (311) and a head portion (312). The method may comprise providing a first
mold that defines a first mold cavity having a first portion that corresponds to the handle portion and a second portion that corres -
ponds to the head portion; injecting a first material into the first portion (111) of the first mold cavity via a first injection orifice
(120) with a first hot runner sub— system; and injecting a second material into the first portion of the first mold cavity via a second
injection orifice (130) with a second hot runner sub-system, the second material being injected into the first material thereby forming
the base structure, the second material forming a core component and the first material forming a shell component of the base struc-
ture that surrounds the core component.
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SYSTEM AND METHOD FOR FORMING AN ORAL CARE IMPLEMENT

BACKGROUND

[0001] Forming injection molded parts by a sandwich or co-injection method has previously
been accomplished. One of the techniques currently used for sandwich molding involves
injecting a first material into a mold cavity, and subsequently injecting a second material into the
mold cavity at the same injection point. The second material displaces the first material so that
the second material forms a core of the injection molded part and the first material forms a shell
of the injection molded part. Often, the first material is injected through the injection point again
after completion of injection of the second material so that the entire exposed outer surface of the
injection molded part is formed of the first material. The problem with existing sandwich
molding techniques is that the technology that facilitates the injection is extremely expensive and
complicated because a single valve gate tip must be capable of being used with multiple different
materials at different times. Thus, the valve gate tip must be capable of opening and closing
ports to facilitate separate injection of the first and second materials. Thus, a need exists for a
simplified method and system for forming injection molded parts, and particularly oral care

implements such as toothbrushes, using a sandwich method.
BRIEF SUMMARY

[0002] The present invention may be directed, in one aspect, to a method of forming an oral care
implement comprising a base structure having a handle portion and a head portion. The method
includes providing a mold having a mold cavity. The mold cavity has a first portion that
corresponds to and is used to form the handle portion of the base structure and a second portion
that corresponds to and is used to form the head portion of the base structure. The method
further includes injecting a first material into the first portion of the mold cavity via a first
injection orifice and, after a predetermined period of time has elapsed, injecting a second
material into the first portion of the mold cavity via a second injection orifice. The injection of
the first and second materials may be achieved solely with hot runner systems. The second
material will be injected into the first material, and will form the base structure such that the
second material forms a core component and the first material forms a shell component of the

base structure.
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[0003] In one embodiment, the invention can be a method of forming an oral care implement
comprising a base structure having a handle portion and a head portion, the method comprising:
a) providing a first mold that defines a first mold cavity, the first mold cavity comprising a first
portion that corresponds to the handle portion of the base structure and a second portion that
corresponds to the head portion of the base structure; b) injecting a first material into the first
portion of the first mold cavity via a first injection orifice with a first hot runner sub-system, the
first injection orifice forming a first passageway into the first portion of the first mold cavity; and
¢) injecting a second material into the first portion of the first mold cavity via a second injection
orifice with a second hot runner sub-system, the second injection orifice forming a second
passageway into the first portion of the first mold cavity, the second material being injected into
the first material to displace the first material, thereby forming the base structure such that the
second material forms a core component of the base structure and the first material forms a shell
component of the base structure that surrounds the core component.

[0004] In another embodiment, the invention can be a system for forming an oral care implement
comprising a base structure having a handle portion and a head portion, the system comprising: a
first mold defining a first mold cavity having a first mold cavity axis, the first mold cavity
comprising a first portion that corresponds to the handle portion of the base structure and a
second portion that corresponds to the head portion of the base structure; a first injection orifice
formed into the first mold and providing a first passageway directly into the first portion of the
first mold cavity; a second injection orifice formed into the first mold and providing a second
passageway directly into the first portion of the first mold cavity, the second injection orifice
spaced apart from the first injection orifice; a first hot runner sub-system fluidly coupled to the
first injection orifice; a second hot runner sub-system fluidly coupled to the second injection
orifice; and wherein the system is configured to dispense the first material into the first portion of
the first mold cavity via the first injection orifice with the first hot runner sub-system, and after
passage of a predetermined period of time, to subsequently dispense the second material into the
first portion of the first mold cavity via the second injection orifice with the second hot runner
sub-system, the second material being injected into the first material to displace the first material,
thereby forming the base structure such that the second material forms a core component of the
base structure and the first material forms a shell component of the base structure that surrounds

the core component.
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[0005] In yet another embodiment, the invention can be an oral care implement comprising: a
base structure comprising a handle portion and a head portion, the handle portion having an outer
surface; the handle portion comprising a first material that forms a shell component and a second
material that forms a core component, the shell component substantially surrounding the core
component; the handle portion having a first gate point on the outer surface that corresponds to
an injection location for the first material and a second gate point on the outer surface that
corresponds to an injection location for the second material, the first and second gate points
being spaced apart from one another.

[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 a schematic cross-sectional view of a first mold defining a first mold cavity
and coupled to first and second hot runner sub-systems.

[0009] Figure 2A is a schematic cross-sectional view of the first mold of FIG. 1, wherein a first
material is being injected into the first mold cavity with the first hot runner sub-system.

[0010] Figure 2B is a schematic cross-sectional view of the first mold of FIG. 1, wherein a
portion of the first material has hardened in the first mold cavity.

[0011] Figure 3 is a schematic cross-sectional view of the first mold of FIG. 1, wherein a second
material is being injected into the first mold cavity with the second hot runner sub-system.

[0012] Figure 4 is a schematic cross-sectional view of the first mold of FIG. 1 illustrating a base
structure of an oral care implement formed in the first mold cavity.

[0013] Figure 5 is a rear view of the base structure of the oral care implement formed in the first
mold of FIG. 1.

[0014] Figure 6 is a schematic cross-sectional view of a second mold defining a second mold
cavity.

[0015] Figure 7 is a schematic cross-sectional view of the second mold of FIG. 6 with the base

structure of FIG. 5 positioned therein.
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[0016] Figure 8 is a schematic cross-sectional view of the second mold and base structure of
FIG. 7, wherein a third material is being injected into the second mold cavity.

[0017] Figure 9 is a schematic cross-sectional view of the second mold of FIG. 7 illustrating the
oral care implement including the base structure and a grip formed of the third material
positioned in the second mold cavity.

[0018] Figure 10 is a front perspective view of the oral care implement formed in the first and
second molds.

[0019] Figure 11 is a rear view of the oral care implement of FIG. 10.
DETAILED DESCRIPTION

[0020] 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.

[0021] 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

2%

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

(13 29

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

2%

“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.
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[0022] A method of forming an oral care implement and the system used to form the oral care
implement will be described herein. Referring to FIGS. 10 and 11, one embodiment of an oral
care implement 300 that is formed using the method and system described herein is illustrated.
As will be better understood from the description below, the oral care implement 300 generally
comprises a base structure 310 and an elastomeric overmold 330. In certain embodiments the
elastomeric overmold 330 may form a grip to prevent slippage and enhance comfort during use
of the oral care implement 300, although the elastomeric overmold 330 may also be omitted in
certain embodiments as desired. Although in the exemplified embodiment the elastomeric
overmold 330 is only illustrated in a line on the rear surface of the handle of the base structure
310, the invention is not to be so limited. In other embodiments the elastomeric overmold 330
may extend onto the front surface of the base structure 310 to form a forefinger and thumb grip
to increase comfort and prevent slippage during use. Furthermore, the elastomeric overmold 330
may extend onto the rear surface of the head of the base structure 310 to operate as a tongue and
soft tissue cleanser. The elastomeric overmold 330 may also extend onto the front surface of the
head of the base structure 310 to operate as a rubber tooth polishing member. The elastomeric
overmold 330 may be a single unitary piece formed via a single shot in an injection mold or may
include several discontinuous or separated segments formed of the elastomeric material via
multiple shots in an injection mold. Furthermore, various textures, protrusions, channels, ridges,
or the like may be formed as part of the elastomeric overmold 330.

[0023] In certain exemplified embodiments, the base structure 310 comprises a handle portion
311 and a head portion 312. The handle portion 311 of the base structure 310 extends from a
proximal end 301 of the oral care implement 300 to a distal end 302 of the handle portion 311.
The head portion 312 of the base structure 310 extends from the distal end 302 of the handle
portion 311 to a distal end 303 of the head portion 312. Thus, in the exemplified embodiment
the handle portion 311 includes the portion of the oral care implement 300 that is gripped during
use and a neck 305 of the oral care implement 300 that forms the transition region between the
handle portion 311 and the head portion 312.

[0024] In the exemplified embodiment, a plurality of tooth cleaning elements 315 are coupled to
and extend from the head portion 312 of the base structure 310. The term "tooth cleaning
elements" is used in a generic sense to refer to any structure that can be used to clean, polish, or

wipe the teeth and/or soft oral tissue (e.g. tongue, cheek, gums, etc.) through relative surface
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contact. Common examples of “tooth cleaning elements” include, without limitation, bristle
tufts, filament bristles, fiber bristles, nylon bristles, spiral bristles, rubber bristles, elastomeric
protrusions, flexible polymer protrusions, combinations thereof and/or structures containing such
materials or combinations. The tooth cleaning elements may include tapered bristles, non-
tapered (i.e., end rounded) bristles, and combinations thereof. Any combination of the various
types of tooth cleaning elements may be used on the oral care implement 300 in different
embodiments. In embodiments that use elastomeric elements as one or more of the tooth
cleaning elements 315, 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 or soft tissue engaging elements
may have a hardness property in the range of A8 to A25 Shore hardness. One suitable
elastomeric material is styrene-ethylene/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. The tooth cleaning elements 315
may be coupled to the head portion 312 of the base structure 310 using any technique known in
the art, such as stapling, anchor free tufting, in-mold tufting, AMR, or the like. The invention is
not to be limited by the manner in which the tooth cleaning elements 315 are coupled to the head
portion 312 in all embodiments.

[0025] The handle portion 311 of the base structure 310 comprises a shell component 313
formed of a first material and a core component 314 formed of a second material, the core
component 313 being substantially entirely surrounded or enclosed by the shell component 313.
Thus, the core component 314 appears to float within the shell component 313. The shell
component 313 may be formed of a transparent material and the core component 314 may be
formed of an opaque material so that the core component 314 is visible through the shell
component 313 to achieve a desirable aesthetic effect. As will be described below, in certain
embodiments the base structure 310 is formed using solely hot runner technologies as opposed to
cold runner technologies. In certain embodiments the elastomeric overmold 330 that forms the
grip can be formed onto the base structure 310 using either hot runner or cold runner
technologies.

[0026] Referring to FIG. 1, an embodiment of the present invention will be described as a

system 1000 and method of forming the oral care implement 300 described above. FIG. 1
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depicts a first mold 100 that defines a first mold cavity 101 that is used to form the base structure
310 of the oral care implement 300. The first mold cavity 101 generally extends along a first
mold cavity axis A-A. In the exemplified embodiment, the first mold 100 comprises a first mold
portion 102 and a second mold portion 103 that collectively define the first mold cavity 101. In
this embodiment, the first mold portion 102 may be a static or non-movable mold portion and the
second mold portion 103 may be a movable mold portion that permits the first and second mold
portions 102, 103 to become spaced from one another for removal of the base structure 310 or
the oral care implement 300 after manufacture thereof. Of course, the invention is not to be
limited by the first mold 100 comprising only two mold portions or mold halves, and the first
mold 100 may comprise three or more mold portions in other embodiments.

[0027] In the exemplified embodiment, the first mold cavity 101 comprises a first portion 111
that corresponds to the handle portion 311 of the base structure 310 and a second portion 112
that corresponds to the head portion 312 of the base structure 310. Thus, the first portion 111 of
the first mold cavity 101 defines the shape of the handle portion 311 of the base structure 310
and the second portion 112 of the first mold cavity 101 defines the shape of the head portion 312
of the base structure 310. Stated another way, the shape of the first portion 111 of the first mold
cavity 101 is the same as the shape of the handle portion 311 of the base structure 310 and the
shape of the second portion 112 of the first mold cavity 101 is the same as the shape of the head
portion 312 of the base structure 310. Although there is no definitive starting and ending points
for the first and second portions 111, 112 of the first mold cavity 101 because the first mold
cavity 101 is a single uninterrupted cavity, the boundaries of each should be readily understood
based on the distinction between the head portion 312 and the handle portion 311 of the oral care
implement 300. As will be described below, molten or liquid materials are injected into the first
mold cavity 101 to completely fill the volume of the first mold cavity 101, and, upon hardening,
the materials collectively form the base structure 310 of the oral care implement 300.

[0028] The first mold 100 comprises a first injection orifice 120 that forms a first passageway
into the first portion 111 of the first mold cavity 110 and a second injection orifice 130 that
forms a second passageway into the first portion 111 of the first mold cavity 110. The first and
second orifices 120, 130 are formed into the first mold 100 at a location that is transversely
aligned with the first portion 111 of the first mold cavity 110 such that a transverse plane that is

perpendicular to the first mold cavity axis A-A and that intersects the first injection orifice 120
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and a transverse plane that is perpendicular to the first mold cavity axis A-A and that intersects
the second injection orifice 130 intersects or passes through the first portion 111 of the first mold
cavity 110. The term transverse plane means that the plane would divide the first mold cavity
110 into axial sections rather than an axial plane that would divide the first mold cavity 110 into
upper and lower sections or left and right sections.

[0029] The first and second injection orifices 120, 130 are separate orifices that form separate
passageways into the first portion 111 of the first mold cavity 110. Thus, the first and second
injection orifices 120, 130 are spaced apart from one another along the first mold cavity axis A-
A. In certain embodiments the first and second injection orifices 120, 130 may be in axial
alignment with one another and/or adjacent to one another. In the exemplified embodiment, each
of the first and second injection orifices 120, 130 is formed into the first mold portion 102 of the
first mold 100. This may result in ease of use when the first mold portion 102 is the static or
non-movable mold half as described herein above. In certain embodiments, the first and second
injection orifices 120, 130 may be aligned along a first plane that comprises the first mold cavity
axis A-A and divides the first mold cavity 110 into left and right sections. Furthermore, in
certain embodiments the first and second injection orifices 120, 130 may be located on the same
side of a second plane that comprises the first mold cavity axis A-A, is orthogonal to the first
plane, and divides the first mold cavity 110 into upper and lower sections. In the exemplified
embodiment, the first injection orifice 120 has a first transverse cross-sectional area and the
second injection orifice 130 has a second transverse cross-sectional area, the first and second
transverse cross-sectional areas being substantially the same. However, the invention is not to be
so limited in all embodiments and in certain other embodiments one of the first and second
transverse cross-sectional areas of the first and second injection orifices 120, 130 may be larger
than the other.

[0030] In the exemplified embodiment, the first portion 111 of the first mold cavity 101
comprises a first axial section 113 having a first length, a second axial section 114 having a
second length, and a third axial section 115 having a third length. In certain embodiments, the
first, second, and third lengths may be the same such that the first portion 111 of the first mold
cavity 101 can be conceptually divided into three axial sections of equal length. In the
exemplified embodiment, the first axial section 113 of the first portion 111 of the first mold

cavity 101 is adjacent to the second portion 112 of the first mold cavity 101, the second axial
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section 114 of the first portion 111 of the first mold cavity 101 is positioned in between the first
and third axial sections 113, 115 of the first portion 111 of the first mold cavity 101, and the
third axial section 115 of the first portion 111 of the first mold cavity 101 comprises a proximal
end 104 of the first portion 111 of the first mold cavity 101.

[0031] In the exemplified embodiment, each of the first and second injection orifices 120, 130 or
injection points is located within the third axial section 115 of the first portion 111 of the first
mold cavity 101. In this embodiment, the first and second orifices 120, 130 are formed into the
first mold 100 at a location that is transversely aligned with the third axial section 115 of the first
portion 111 of the first mold cavity 110. Stated another way, a transverse plane that is
perpendicular to the first mold cavity axis A-A and that intersects the first injection orifice 120
intersects or passes through the third axial section 115 of the first portion 111 of the first mold
cavity 110. Furthermore, a transverse plane that is perpendicular to the first mold cavity axis A-
A and that intersects the second injection orifice 130 intersects or passes through the third axial
section 115 of the first portion 111 of the first mold cavity 110.

[0032] Thus, in the exemplified embodiment each of the first and second injection orifices 120,
130 provides a direct passageway into the third axial section 115 of the first portion 111 of the
first mold cavity 101. As a result, molten or liquefied material that is injected through the first
and second injection orifices 120, 130 during manufacturing via an injection molding process
will be injected directly into the third axial section 115 of the first portion 111 of the first mold
cavity. Of course, the invention is not to be so limited in all embodiments and in certain other
embodiments one of the first and second orifices 120, 130 may be located at (or aligned with)
one of the first, second, and third axial sections 113, 114, 115 and the other of the first and
second injection orifices 120, 130 may be located at (or aligned with) another one of the first,
second, and third axial sections 113, 114, 115. Thus, for example, the first injection orifice 120
may be located at the third axial section 115 and the second injection orifice 130 may be located
at the second axial section 114. Alternatively, both of the first and second injection orifices 120,
130 may be located at one of the first or second axial sections 113, 114. Thus, alternatives to the
embodiment exemplified are possible within the scope of the disclosure set forth herein.

[0033] Positioning the first and second injection orifices 120, 130 adjacent and near one another
(such as in the same of the first, second, and third axial sections 113-115 as described above)

facilitates the method described herein and better enables the second injected material to form
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the core component 314 of the base structure 310 of the oral care implement 300. As stated
herein, indicating, for example, that the first injection orifice 120 is located at the third axial
section 115 means that material that is injected into the first mold cavity 101 via the first
injection orifice 120 will flow directly into the third axial section 115 of the first portion 111 of
the first mold cavity 101 even though the material may later flow into one of the other axial
sections because the first, second, and third axial sections 113-115 are in fluid communication
with one another. The location of the injection orifices 120, 130 relative to the axial sections
113-115 is the location at which the material will first enter into the first mold cavity 101.

[0034] Although described above and illustrated with three axial sections 113-115, in certain
embodiments the first portion 111 of the first mold cavity 101 may be divided into two axial
sections of equal length. In such an embodiment, the first and second injection orifices 120, 130
may both be aligned with the axial section that comprises the proximal end 104 of the first
portion 111 of the first mold cavity 101 and that is furthest from the second portion 112 of the
first mold cavity 101. In certain embodiments both of the first and second injection orifices 120,
130 are configured to inject a liquefied or molten material into the first portion 111 of the first
mold cavity 101 at a location that is closer to the proximal end 104 of the first portion 111 of the
first mold cavity 101 than to the second portion 112 of the first mold cavity 101.

[0035] In the exemplified embodiment, the first injection orifice 130 is spaced a first distance D1
from the proximal end 104 of the first mold cavity 101 and the second injection orifice 130 is
spaced a second distance D2 from the proximal end 104 of the first mold cavity 101, the first D1
distance being greater than the second distance D2. However, the invention is not to be so
limited in all embodiments and in certain other embodiments the locations of the first and second
injection orifices 120, 130 may be swapped so that the second injection orifice 130 is spaced a
greater distance from the proximal end 104 of the first mold cavity 101 than the first injection
orifice 120. In certain embodiments, the first and second injection orifices 120, 130 may be
spaced apart from one another by a distance D3 that is between 20mm and 50mm, more
specifically between 30mm and 40mm, and still more specifically approximately between 36mm
and 38mm. Of course, the invention is not to be so limited in all embodiments and the distance
between the first and second injection orifices 120, 130 may fall outside of the ranges noted

above in some embodiments.
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[0036] The first and second injection orifices 120, 130 should in some embodiments be spaced
near enough to one another to ensure that the material that is injected second is injected directly
into the material that is injected first. Thus, the material that is injected second is not injected
into empty space within the first mold cavity 101, but rather is injected into regions of the first
mold cavity 101 that are already filled with the material that is injected first. In this manner and
as will be described in more detail below, the material that is injected second is injected into the
material that is injected first and displaces the material that is injected first, thereby causing the
material that is injected first to flow into the previously empty regions of the first mold cavity
101 and into peripheral regions of the mold cavity 101.

[0037] In the exemplified embodiment, both of the first and second injection orifices 120, 130
are located closer to the proximal end 104 of the first mold cavity 101 than to the second portion
112 of the first mold cavity 101. In certain embodiments, a length L2 of the handle portion 311
of the base structure 310 (FIG. 5), and also the length L1 of the first portion 111 of the first mold
cavity 101 that is equal to the sum of the lengths of the first, second, and third axial sections 113-
115, may be between 150mm and 170mm, more specifically between 155mm and 165mm, and
still more specifically approximately 160mm. In certain embodiments, a ratio of the length L2 of
the handle portion 311 of the base structure 310 (and also the length L1 of the first portion 111 of
the first mold cavity 101) to the distance D3 measured between the first and second injection
orifices 120, 130 is between 3:1 and 8:1, and more specifically between 4:1 and 5:1.

[0038] In the exemplified embodiment, a first hot runner sub-system 121 is fluidly coupled to
the first injection orifice 120 and a second hot runner sub-system 131 is fluidly coupled to the
second injection orifice 130. The first hot runner sub-system 121 extends from a first source of
material 122 to the first injection orifice 120 and is fluidly coupled to both. The second hot
runner sub-system 131 extends from a second source of material 132 and the second injection
orifice 130 and is fluidly coupled to both. The first source of material 122 contains a first
material 124 therein and the second source of material 132 contains a second material 134
therein. In certain embodiments, the first and second sources of material 122, 132 may be
hoppers or the like that contain plastic granules of the first and second materials 124, 134 that are
liquefied during the injection molding process using a reciprocating screw and/or heat. The first
hot runner sub-system 121 comprises a first hot runner nozzle 123 having a first gate that is

positioned within the first mold portion 102 and is fluidly coupled to the first injection orifice
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120. The second hot runner sub-system 131 comprises a second hot runner nozzle 133 having a
second gate that is positioned within the first mold portion 102 and is fluidly coupled to the
second injection orifice 130.

[0039] As discussed in more detail below, the first and second hot runner sub-systems 121, 131
comprise all of the conduits, pipes, channels, pumps, valves, and the like that are required to
flow the first and second materials 124, 134 from the first and second sources of material 122,
132 to the first mold cavity 101. In some embodiments, the first and second hot runner sub-
systems 121, 131 are simply channels formed into the mold 100 that are heated. In other
embodiments the first and second hot runner sub-systems 121, 131 may include an additional
heated manifold plate that is coupled to the first mold 100. Furthermore, a processor may be
coupled to the components of the first and second hot runner sub-systems 121, 131 to automate
the injection processes in some embodiments so that manufacture of the base structure 310 of the
oral care implement 300 within the first mold cavity 101 may be completely automated.

[0040] The first and second hot runner sub-systems 121, 131 are fluidly isolated and separated
from one another. Thus, only the first material 124 flows through the first hot runner sub-system
121 and only the second material 134 flows through the second hot runner sub-system 131.
Stated another way, the first material 124 does not flow through the second hot runner sub-
system 131 or through the second injection orifice 130 and the second material 134 does not flow
through the first hot runner sub-system 121 or through the first injection orifice 120. Rather,
during operation as will be described below, the first material 124 flows from the first source of
material 122, through the first hot runner sub-system 121, through the first injection orifice 120,
and into the first portion 111 (and more specifically the third axial section 115 of the first portion
111) of the first mold cavity 101. The second material 134 flows from the second source of
material 132, through the second hot runner sub-system 131, through the second injection orifice
130, and into the first portion 111 (and more specifically the third axial section 115 of the first
portion 111) of the first mold cavity 101. The first and second hot runner sub-systems 121, 131
may extend a greater length than that illustrated as desired depending on spacing in the
manufacturing location and other factors.

[0041] Although the term “hot runner” is a term of art, it will be briefly described herein below.
In injection molding technologies, the material that is injected into the mold cavity to form the

injection molded component flows through a “runner,” which is simply a conduit, channel,
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and/or nozzle that provides a pathway from the source of the material into the mold cavity. In
hot runner technologies, the conduit/channel and nozzle are heated so that the material therein
remains permanently flowable and does not cool and harden within this conduit/channel and
nozzle. The heating can be accomplished via internal heating by placing one or more heater
components within the runners/conduits or by externally heating the runners/conduits. The hot
runner sub-system and its component parts described herein may be temperature controlled
automatically using a processor and software or manually by an operator/user. In cold runner
technologies, the conduit/channel is not heated so that material therein cools over time, resulting
in excess material or sprue that must be separated from the injection molded component in a
separate manufacturing step. Specifically, in such embodiments when the injection molded
component is removed from the mold cavity, the sprue remains attached to the injection molded
component and must be separated therefrom. This does not occur in hot runner technologies
because only the material that is injected into the mold cavity is allowed to cool and harden. All
of the material within the hot runners remains heated and liquefied.

[0042] In the exemplified embodiment, both the first and second hot runner sub-systems 121,
131 are heated conduits that extend from the first and second sources 122, 132, respectively, to
the first and second injection orifices 120, 130, respectively. Thus, at least with regard to the
injection of the first and second materials 124, 134 to form the base structure 310 of the oral care
implement 300, the system includes no cold runners. Thus, during the manufacture of the base
component 310 of the oral care implement 300, there is no sprue but rather any material that is in
the runner sub-system but that does not get injected into the first mold cavity 101 remains heated
and in flowable/liquefied/molten form.

[0043] Referring to FIGS. 2A-3, the method of forming the oral care implement 300 using the
first mold 100 will be described. The method will first be described with reference to FIG. 2A.
The first step in the manufacturing process is to inject the first material 124 into the first portion
111 of the first mold cavity 101 via the first injection orifice 120 with the first hot runner sub-
system 121. Specifically, the first material 124 flows from the first source 122, through the first
hot runner sub-system 121, through the first injection orifice 120, and into the first portion 111 of
the first mold cavity 101. As will be described in more detail below, the first material 124 will
form the shell component 313 of the base structure 310 of the oral care implement 300. In

certain embodiments, the first material 124 may be a transparent copolyester such as BR0O03. Of
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course, the invention is not to be so limited in all embodiments. In certain other embodiments
the first material 124 may be transparent or translucent, and the first material may be
polypropylene, styrene acrylonitrile (SAN), polyethylene, polyamide, cellulosic, acrylic, ABS, or
other hard plastic materials that are commonly used in toothbrush manufacture. In still other
embodiments the first material 124 may be opaque rather than translucent. Thus, variations in
the color, transparency, and material of the first material 124 are possible within the scope of the
disclosure set forth herein.

[0044] The first material 124 is injected into the first mold cavity 101 until a desired amount of
the first material 124 is located in the first mold cavity 101. In certain embodiments, the first
mold cavity 101 may have a first volume and the amount of the first material 124 that is injected
into the first mold cavity 101 may have a second volume that is less than the first volume. In
certain embodiments the second volume may be between 60% and 80% of the first volume,
between 65% and 75% of the first volume, or approximately 70% of the first volume. In certain
embodiments the first volume may be between 10-13¢cm’, more specifically between 11-12cm’,
and still more specifically approximately 11.581cm’. However, the exact numerical value of the
first volume is dependent on the dimensions (i.e., length, width, thickness) of the oral care
implement being formed in the first mold cavity 101 and may be greater or less than the value
disclosed herein in other embodiments.

[0045] After the desired amount of the first material 124 is injected into the first mold cavity
101, a predetermined period of time is allowed to pass to enable the first material 124 to begin to
cool and harden within the first mold cavity 101. The cooling period can be sped up by running
cold water through the first mold 100 around the first mold cavity 101 if desired. This
predetermined period of time may be changed depending on the desired respective thicknesses of
the core and shell components 313, 314 of the handle portion 311 of the base structure 310. In
certain embodiments, the predetermined period of time may be three seconds, four seconds, five
seconds, six, seconds, seven seconds, eight seconds, nine seconds, ten seconds, or more. In one
embodiment the predetermined period of time is three seconds or more. The more time that
passes after injection of the first material 124 and before injection of the second material 134, the
more volume of the first material 124 that has hardened and the greater the thickness of the shell
component 313 and the smaller the thickness of the core component 314 of the fully formed base

structure 310. FIG. 2B illustrates the first material 124 in the mold cavity 101 after a
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predetermined period of time has passed such that outer portions 125 of the first material 124
have begun to harden while inner portions 126 of the first material 124 remain liquefied and
flowable.

[0046] Referring now to FIG. 3, after the predetermined period of time has passed, the second
material 134 is injected into the first portion 111 of the first mold cavity 101 via the second
injection orifice 130 using the second hot runner sub-system 131. Because the first material 124
was previously injected into the first portion 111 of the first mold cavity 101 and due to the
proximity between the first and second injection orifices 120, 130 as discussed above, the second
material 134 is injected into the first material 124 to displace the first material 124 within the
first mold cavity 101. In certain embodiments, the second material 134 is injected into the first
mold cavity 101 until the entire volume of the first mold cavity 101 is filled with the
combination of the first and second materials 124, 134. Thus, the second material 134 has a
volume that is between 20% and 40% of the first volume, between 25% and 35% of the first
volume, or approximately 30% of the first volume. Thus, in certain embodiments the volume of
the first material 124 within the first mold cavity 101 is greater than the volume of the second
material 134 within the first mold cavity 101, and the sum of the volumes of the first and second
materials 124, 134 is substantially equal to the volume of the first mold cavity 101. In certain
embodiments, a ratio of the volume of the first material 124 within the first mold cavity 101 to
the volume of the second material 134 within the first mold cavity 101 is between 1.5:1 and 4:1,
more specifically between 2:1 and 3:1, and still more specifically between 2.2:1 and 2.5:1.

[0047] As the second material 134 is injected into the first mold cavity 101, the second material
134 displaces/pushes the first material 124 deeper into the first mold cavity 101 and into the
second portion 112 of the first mold cavity 101 to form the head portion 312 of the base structure
310. In certain embodiments the head portion 312 of the base structure 310 comprises only the
first material 124 and none of the second material 134. The second material 134 is injected into
the first material so that the second material 134 forms the core component 314 of the base
structure 310 and the first material 124 forms the shell component 313 of the base structure 310.
In the exemplified embodiment, each of the first and second materials 124, 134 is injected into
the first portion 111 of the first mold cavity 101 at an orientation that is substantially
perpendicular to the first mold cavity axis A-A.
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[0048] FIG. 4 illustrates the first mold cavity 101 after it is completely filled with the first and
second materials 124, 134 and after the first and second materials 124, 134 have cooled and
hardened. Thus, the structure in the first mold cavity 101 in FIG. 4 is the base structure 310 of
the oral care implement 300. Specifically, FIG. 4 illustrates the first material 124 forming the
shell component 313 of the base structure 310 and the second material 134 forming the core
component 314 of the base structure 310. In the exemplified embodiment, the core component
314 does not extend into the head portion 312 of the base structure 310, but rather the core
component 314 is entirely contained within the handle portion 311 of the base structure 310. Of
course, it 1s possible that the core component 314 could extend into the head portion 312 in some
embodiments as desired by altering the volume of the first and second materials 124, 134
injected into the first mold cavity 101 and/or altering the delay time between injection of the first
and second materials 124, 134. After the base structure 310 has hardened within the first mold
cavity 101, the first mold 100 is opened and the base structure 310 is removed from the first
mold cavity 101. The injection, delay, cooling, and removal steps can all be accomplished
automatically in some embodiments with the use of appropriate processors and software.

[0049] Referring to FIGS. 4 and 5 concurrently, the base structure 310 will be further described.
As noted above, when the second material 134 is injected into the first mold cavity 101, the
second material 134 displaces the first material 124 and forms the core component 314 of the
base structure 310 that is substantially surrounded by the shell component 313 of the base
structure 310 formed by the first material 124. As noted above, the first material 124 may be
transparent or translucent. Furthermore, the second material 134 is preferably an opaque
material and may comprise any color such as white, red, green, blue, yellow, combinations
thereof, or the like. Furthermore, in certain embodiments the second material 134 may be the
same material as the first material 124 except that the first material 124 is transparent or
translucent and the second material 134 is opaque. Thus, in certain embodiments both the first
and second materials 124, 134 are copolymers. In other embodiments the second material 134
may be a different material than the first material 124. In such embodiments, the second material
134 may be polypropylene, styrene acrylonitrile (SAN), polyethylene, polyamide, cellulosic,
acrylic, ABS, or other hard plastic materials that are commonly used in toothbrush manufacture.
Thus, the first and second materials 124, 134 may be the same material or different materials, but

it is preferable that the first material 124 that forms the shell component 313 be transparent or
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translucent so that it can be seen through and that the second material 134 that forms the core
component 314 be opaque so that it is visible to a user’s eyes through the shell component 313
(although the opposite configuration is also possible wherein the first material 124 is opaque and
the second material 134 is transparent/translucent in some embodiments).

[0050] The base structure 310 of the oral care implement 300 comprises an exposed outer
surface 320, a front surface 321, and an opposite rear surface 322. Because only the second
material 134 is injected into the first mold cavity 101 through the second injection orifice 130
(the first material 124 is never injected through the second injection orifice 130 because the first
material 124 is only fluidly coupled to the first injection orifice 120) and because the second
material 134 is injected into the first mold cavity 101 after injection of the first material 124 has
stopped, a portion 323 of the exposed outer surface 320 of the handle portion 311 of the base
structure 310 that is aligned with the second injection orifice 130 is formed of the second
material 134. The remainder of the exposed outer surface 320 of the handle portion 311 of the
base structure 310 is formed of the first material 124. Thus, as can be seen in FIG. 5, the portion
323 of the exposed outer surface 320 of the handle portion 311 of the base structure 310 that is
formed of the second material 134 is readily visible. Stated another way, the handle portion 311
of the base structure 310 has a first gate point 324 on the outer surface 320 that corresponds to
the injection location of the first material 124 and a second gate point 325 on the outer surface
320 that corresponds to an injection location for the second material 134.

[0051] The portion 323 of the exposed outer surface 320 of the handle portion 311 of the base
structure 310 that is formed of the second material 134 (i.e., the second gate point 325) is a
location at which the second material 134 protrudes through the first material 124. In the
exemplified embodiment, the portion 323 of the exposed outer surface 320 of the handle portion
311 of the base structure 310 is the only location at which the second material 134 protrudes
through the first material 124 and is exposed at the outer surface 320 of the base structure 310.
In the exemplified embodiment, the first material 124 entirely surrounds the second material 134
(i.e., the shell component 313 entirely surrounds the core component 314). However, the first
material 124 does not completely envelop the second material 134 because the second material
134 extends through the first material 124 to form the portion 323 of the exposed outer surface
320 of the handle portion 311 of the base structure 310.
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[0052] In the exemplified embodiment, both of the first and second injection orifices 120, 130
are aligned with the rear surface 322 of the handle portion 311 of the base structure 310. Thus,
in the exemplified embodiment the portion 323 of the exposed outer surface 320 of the handle
portion 311 of the base structure 310 is located on the rear surface 322 of the handle portion 311
of the base structure 310. Stated another way, the first and second gate points 324, 325 are both
located on the rear surface 322 of the handle portion 311 of the base structure 310. Of course,
the invention is not to be so limited in all embodiments and in certain other embodiments the
portion 323 of the exposed outer surface 320 of the handle portion 311 of the base structure 310
may be located on the front surface 321 of the handle portion 311 or one of the lateral surfaces of
the handle portion 311 between the front and rear surfaces 321, 322 by changing the relative
locations of the second injection orifice 130.

[0053] Referring to FIG. 5 and as noted above, the handle portion 311 of the base structure 310
has the length L2 that may be between 150mm and 170mm, more specifically between 155mm
and 165mm, and still more specifically approximately 160mm. Furthermore, the core
component 314 of the handle portion 311 of the base structure 310 has a length L3 that may be
between 130mm and 150mm, more specifically between 135mm and 145mm, and still more
specifically approximately 142mm (with tolerances of up to 3%). In certain embodiments, a
ratio of the length L2 of the handle portion 311 to the length L3 of the core component 314 is
between 1.1:1 and 1.4:1. In one specific embodiment, the length L2 is approximately 160mm
and the length L3 is approximately 142mm and the ration L2:L3 is approximately 1.13:1. Of
course, other lengths are possible in other embodiments, and ratios between the length L2 and
the length L3 can fall outside of the range noted above in certain embodiments. Thus, although
the ratios and lengths provided herein are for one exemplary embodiment, other embodiments
are possible and within the scope of the disclosure set forth herein.

[0054] The core component 314 has a thickness measured between opposing first and second
lateral sides 316, 317 of the handle portion 311 of the base structure 310. In the exemplified
embodiment, the thickness of the core component 314 tapers in a direction away from the first
and second injection orifices 120, 130 and towards the head portion 312 of the base structure
310. Stated another way, the thickness of the core component 314 increases at it extends from a
distal end 318 of the core component 314 towards the proximal end 301 of the oral care

implement 300. At a transverse cross-section taken through the base structure 310 at the portion
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323 of the exposed outer surface 320 of the handle portion 311 of the base structure 310 that is
formed of the second material 134, the second material 134 (or the core component 314) makes
up between 70% and 90%, more specifically between 70% and 80%, and still more specifically
between 70% and 75% of the diameter of the base structure 310. At a distance from the portion
323 of the exposed outer surface 320 of the handle portion 311 of the base structure 310 that is
formed of the second material 134 in a direction towards the head portion 312, the
diameter/thickness of the core component 314 tapers and decreases and reaches Omm at the distal
end 318 of the core component 314. In the exemplified embodiment, the core component 314 is
only located in the handle portion 311 of the base structure 310 and does not extend to the head
portion 312 of the base structure 310.

[0055] After the base structure 310 is formed as described herein above, the elastomeric
overmold 330 is formed onto the base structure 310. In that regard, referring to FIG. 6, a second
mold 200 is illustrated having a second mold cavity 201. In this embodiment, the second mold
200 comprises a first mold half 202 and a second mold half 203, although the invention is not to
be so limited in all embodiments and more than two portions may make up the second mold 200
in other embodiments. The second mold 200 defines the second mold cavity 201 within which
the base structure 310 can be positioned. After the base structure 310 formed as described above
is positioned within the second mold cavity 201, a third material 224 can be injected into the
second mold cavity 201 and onto the base structure 310 to form the elastomeric overmold 330 as
will be described herein below with reference to FIGS. 7-9. Thus, the second mold cavity 201
has a volume that is greater than the volume of the base structure 310 (and greater than the
volume of the first mold cavity 101) so that spaces remain in the second mold cavity 201 for a
material to flow onto the base structure 310.

[0056] For purposes of injecting the third material 224 into the second mold cavity 201, FIG. 6
illustrates a runner 220 that terminates at an injection orifice 221. The runner 220 is a channel
formed into the mold 200 that provides a passageway from a source of the third material 224 to
the injection orifice 221 for injection into the second mold cavity 201. The runner 220 in this
embodiment may be a hot runner or a cold runner. Thus, although the runners described above
for forming the base structure 310 are all hot runners, forming the elastomeric overmold 330 can
be achieved via hot runner or cold runner as desired. Furthermore, the runner 220 will be fluidly

coupled to a source of the third material 224, although such source is not depicted in the
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drawings. The runner 220 and the injection orifice 221 collectively form a passageway from the
source of the third material 224 into the second mold cavity 201. The exact location of the
injection orifice 221 may be different than that which is depicted in FIG. 6, and the invention is
not to be limited by the location of the injection orifice 221 in all embodiments.

[0057] Referring to FIGS. 7-9, the method of injecting the third material 224 into the second
mold cavity 201 will be described. First, after the base structure 310 is fully cooled and
hardened and removed from the first mold cavity 101 as described herein above, the base
structure 310 is positioned within the second mold cavity 201. FIG. 7 illustrates the second mold
200 with the base structure 310 positioned within the second mold cavity 201. As can be seen in
FIG. 7, the second mold cavity 201 has a greater volume than that which is taken up by the base
structure 310, so that spaces remain in the second mold cavity 201. The third material 224 that
forms the elastomeric overmold 330 fills in these spaces upon injection into the second mold
cavity 201.

[0058] Referring to FIG. 8, injection of the third material 224 into the second mold cavity 201 is
illustrated. Thus, after the base structure 310 is positioned within the second mold cavity 201,
the third material 224 is injected into the second mold cavity 201 to fill in the spaces of the
second mold cavity 201 that are not already taken up by the base structure 310. The third
material 224 is injected into the second mold cavity 201 in a liquefied or molten state. The third
material 224 may, in certain embodiments, be an elastomeric material such as a thermoplastic
elastomer. The invention is not to be so limited and in certain other embodiments the third
material 224 may be a hard plastic such as polypropylene or any of the other types of plastic
described above with reference to the first and second materials 124, 134. Thus, the third
material 224 is injected onto the base structure 310 within the second mold cavity 201 to form a
grip on the base structure 310.

[0059] FIG. 9 illustrates the oral care implement 300 within the second mold cavity 201 after
injection of the third material 224 has stopped and the third material 224 has cooled and
hardened. Thus, in FIG. 9 the base structure 310 and the elastomeric overmold 330 of the oral
care implement 300 are located within the second mold cavity 201. The oral care implement 300
remains in the second mold cavity 201 until the third material 224 cools and hardens to form the
elastomeric overmold 330, and then the oral care implement 300 can be removed from the

second mold cavity 201. As can be seen in FIGS. 8 and 9, the third material 224 covers the
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portion 323 of the exposed outer surface 320 of the handle portion 311 of the base structure 310
that is formed of the second material 134 (i.e., the third material 224 covers the second gate point
325, and actually covers both the first and second gate points 324, 325). Thus, in the completely
formed oral care implement 300, no portion of the second material 134 (or the core component
314) is exposed on the outer surface. This can also be seen in FIG. 10 where the elastomeric
overmold 330 covers the portion 323 of the exposed outer surface 320 of the handle portion 311
of the base structure 310 formed of the second material 134 on the rear surface 322. Thus, the
elastomeric overmold 330 is used to cover the blemish that results from the second material 134
being exposed as described above.

[0060] In addition to covering the portion 323 of the second material 134 that is exposed on the
outer surface 320 of the base structure 310, the elastomeric overmold 330 may form a grip on the
handle portion 310 of the base structure 310 to prevent slippage during use and add to the
comfort for a user. Thus, the elastomeric overmold 330 may form a grip on the region of the
handle portion 310 of the base structure 310 that would be gripped by a user’s thumb and
forefinger/index finger during use.

[0061] In addition to its functional uses, the elastomeric overmold 330 may create a desirable
aesthetic. In certain embodiments, the second material 134 that forms the core component 314
may comprise a first color and the third material 224 that forms the elastomeric overmold 330
may comprise a second color. The first and second colors may be the same in some
embodiments and different in other embodiments in order to create a desired aesthetic. Thus, in
certain embodiments the first material 124 that forms the shell component 313 is transparent, the
second material 134 that forms the core component 314 is a first color, and the third material 224
that forms the elastomeric overmold 330 is a second color that is the same as or different than the
first color. Due to the core component 314 being substantially surrounded by the shell
component 313 and due to the elastomeric overmold 330 covering the only portion of the core
component 314 or second material 134 that extends through the shell component 313, the core
component 314 has the appearance of floating within the shell component 313. Furthermore, in
some embodiments one or more of the first, second, and third materials 124, 134, 224 may be a
recycled material and one or more of the first, second, and third materials 124, 134, 224 may be a

virgin (unused) material.
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[0062] 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.

[0063] 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. A method of forming an oral care implement comprising a base structure having a handle

portion and a head portion, the method comprising:

a) providing a first mold that defines a first mold cavity, the first mold cavity
comprising a first portion that corresponds to the handle portion of the base structure and

a second portion that corresponds to the head portion of the base structure;

b) injecting a first material into the first portion of the first mold cavity via a first
injection orifice with a first hot runner sub-system, the first injection orifice forming a

first passageway into the first portion of the first mold cavity; and

¢) injecting a second material into the first portion of the first mold cavity via a
second injection orifice with a second hot runner sub-system, the second injection orifice
forming a second passageway into the first portion of the first mold cavity, the second
material being injected into the first material to displace the first material, thereby
forming the base structure such that the second material forms a core component of the
base structure and the first material forms a shell component of the base structure that

surrounds the core component.

2. The method according to claim 1 wherein step c) is performed a pre-determined period of
time after step b), thereby allowing the first material in the first mold cavity to partially

harden before injection of the second material.
3. The method according to claim 1 further comprising:

d) cooling the first and second materials in the first mold cavity to harden the base

structure;

e) placing the base structure in a second mold cavity that is defined by a second

mold; and

f) injecting a third material into the second mold cavity to cover a portion of an

outer surface of the base structure.
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The method according to claim 3 wherein the first material is transparent or translucent,

the second material is opaque, and the third material is a thermoplastic elastomer.

The method according to claim 1 wherein the first and second materials are the same

material.

The method according to claim 1 wherein the first and second materials are different

materials.

The method according to claim 1 wherein a portion of an exposed outer surface of the
handle portion of the base structure that is aligned with the second injection orifice is
formed of the second material, a remainder of the exposed outer surface of the base

structure being formed of the first material.
The method according to claim 7 further comprising:

d) cooling the first and second materials in the first mold cavity to harden the base

structure;

e) placing the base structure in a second mold cavity that is defined by a second

mold; and

f) injecting a third material into the second mold cavity to cover the portion of the
exposed outer surface of the handle portion of the base structure that is formed of the

second material.

The method according to claim 7 wherein the handle portion of the base structure
comprises a front surface and an opposing rear surface, and wherein the portion of the
exposed outer surface of the handle portion of the base structure that is formed of the

second material is located on the rear surface of the handle portion of the base structure.

The method according to claim 1 wherein the first mold cavity has a first volume, the
first material that is injected into the first mold cavity has a second volume, and the
second material that is injected into the first mold cavity has a third volume, the second
volume being greater than the third volume, and a sum of the second and third volumes

being substantially equal to or less than the first volume.
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The method according to claim 1 wherein the first injection orifice is spaced apart from

the second injection orifice.

The method according to claim 1 wherein the first mold cavity comprises a first mold
cavity axis, wherein the first and second injection orifices are aligned along a first plane
that comprises the first mold cavity axis, and wherein the first and second injection
orifices are located on the same side of a second plane that comprises the first mold

cavity axis and is orthogonal to the first plane.

The method according to claim 1 wherein the first mold cavity comprises a first mold
cavity axis, and wherein each of the first and second materials is injected into the first
portion of the first mold cavity at an orientation that is substantially perpendicular to the

first mold cavity axis.

The method according to claim 1 wherein the first injection orifice is spaced a first
distance from a proximal end of the first portion of the first mold cavity and the second
injection orifice is spaced a second distance from the proximal end of the first portion of

the first mold cavity, the first distance being greater than the second distance.

The method according to claim 1 wherein the first mold comprises a first portion and a
second portion that collectively define the first mold cavity, each of the first and second
injection orifices being formed into the first portion of the first mold and positioned in an

adjacent manner.

The method according to claim 15 wherein the first hot runner sub-system comprises a
first hot runner nozzle having a first gate that is positioned within the first mold portion
and fluidly coupled to the first injection orifice and wherein the second hot runner sub-
system comprises a second hot runner nozzle having a second gate that is positioned

within the first mold portion and fluidly coupled to the second injection orifice.

The method according to claim 1 wherein the first and second hot runner sub-systems are
fluidly isolated from one another so that the first material flows through the first hot
runner sub-system while the second material is prevented from flowing through the first
hot runner sub-system so that only the first material flows through the first injection

orifice, and wherein the second material flows through the second hot runner sub-system
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while the first material is prevented from flowing through the second hot runner sub-

system so that only the second material flows through the second injection orifice.

The system according to claim 1 wherein the first portion of the first mold cavity
comprises a first axial section, a second axial section, and a third axial section of equal
length, the first axial section being adjacent to the second portion of the first mold cavity,
the second axial section being positioned between the first and third axial sections, and
the third axial section comprising a proximal end of the first portion of the first mold
cavity, and wherein each of the first and second injection orifices provides a passageway
into the third axial section of the first portion of the first mold cavity so that in step b) the
first material is injected into the third axial section of the first portion of the first mold
cavity and in step c) the second material is injected into the third axial section of the first

portion of the first mold cavity.

The method according to claim 1 wherein a ratio of a length of the handle portion of the
base structure to a length of the core component of the handle portion of the base

structure is between 1.1:1 and 1.4:1.

The method according to claim 1 wherein a ratio of a length of the handle portion of the
base structure to a distance measured between the first and second injection orifices is

between 3:1 and 8:1.

A system for forming an oral care implement comprising a base structure having a handle

portion and a head portion, the system comprising:

a first mold defining a first mold cavity having a first mold cavity axis, the first
mold cavity comprising a first portion that corresponds to the handle portion of the base

structure and a second portion that corresponds to the head portion of the base structure;

a first injection orifice formed into the first mold and providing a first passageway

directly into the first portion of the first mold cavity;

a second injection orifice formed into the first mold and providing a second
passageway directly into the first portion of the first mold cavity, the second injection

orifice spaced apart from the first injection orifice;

a first hot runner sub-system fluidly coupled to the first injection orifice;
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a second hot runner sub-system fluidly coupled to the second injection orifice;

and

wherein the system is configured to dispense the first material into the first
portion of the first mold cavity via the first injection orifice with the first hot runner sub-
system, and after passage of a predetermined period of time, to subsequently dispense the
second material into the first portion of the first mold cavity via the second injection
orifice with the second hot runner sub-system, the second material being injected into the
first material to displace the first material, thereby forming the base structure such that
the second material forms a core component of the base structure and the first material

forms a shell component of the base structure that surrounds the core component.

The system according to claim 21 wherein the first material is transparent or translucent

and the second material is opaque.

The system according to claim 21 wherein the first mold comprises a first mold portion
and a second mold portion that collectively define the first mold cavity, each of the first

and second injection orifices formed into the first mold portion.

The system according to claim 23 wherein the first hot runner sub-system comprises a
first hot runner nozzle having a first gate that is positioned within the first mold portion
and fluidly coupled to the first injection orifice and wherein the second hot runner sub-
system comprises a second hot runner nozzle having a second gate that is positioned

within the first mold portion and fluidly coupled to the second injection orifice.

The system according to claim 21 wherein each of the first and second materials is
injected into the first mold cavity at an orientation that is perpendicular to the first mold

cavity axis.

The system according to claim 21 wherein the first and second injection orifices are
aligned along a first plane that comprises the first mold cavity axis, and wherein the first
and second injection orifices are located on the same side of a second plane that

comprises the first mold cavity axis and is orthogonal to the first plane.

The system according to claim 21 wherein the first portion of the first mold cavity

comprises a first axial section, a second axial section, and a third axial section, the first
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axial section being adjacent to the second portion of the first mold cavity, the second
axial section being positioned between the first and third axial sections, and the third
axial section comprising a proximal end of the first portion of the first mold cavity, and
wherein each of the first and second injection orifices provides a direct passageway into

the third axial section of the first portion of the first mold cavity.

The system according to claim 27 wherein the first axial section has a first length, the
second axial section has a second length, and the third axial section has a third length,

each of the first, second, and third lengths being substantially the same.

The system according to claim 21 wherein the first material is a different material than

the second material.

The system according to claim 21 wherein the first material is the same material as the

second material.
The system according to claim 21 wherein the system is free of cold runners.

The system according to claim 21 wherein the first and second hot runner sub-systems
are fluidly isolated from one another so that only the first material flows through the first
hot runner sub-system and through the first injection orifice and only the second material

flows through the second hot runner sub-system and through the second injection orifice.

The system according to claim 32 wherein the second material does not flow through the
first hot runner sub-system or through the first injection orifice and wherein the first
material does not flow through the second hot-runner sub-system or through the second

injection orifice.

The system according to claim 21 wherein the first and second materials collectively
form the head portion and the handle portion of the base structure, and wherein a portion
of an exposed outer surface of the handle portion of the base structure that is aligned with
the second injection orifice of the first mold is formed of the second material, a remainder

of the exposed outer surface of the base structure being formed of the first material.

The system according to claim 34 further comprising a second mold defining a second
mold cavity, and wherein the system is further configured to dispense a third material

into the second mold cavity when the base structure of the oral care implement is
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positioned in the second mold cavity, the third material covering the portion of the
exposed outer surface of the handle portion of the base structure that is formed of the

second material.
The system according to claim 34 wherein the third material is a thermoplastic elastomer.

The system according to claim 21 wherein one of the first and second injection orifices is
spaced a first distance from a proximal end of the first portion of the first mold cavity and
the other of the first and second injection orifices is spaced a second distance from the
proximal end of the first portion of the first mold cavity, the first distance being greater

than the second distance.

The system according to claim 37 wherein the first injection orifice is spaced the first
distance from the proximal end of the first portion of the first mold cavity and the second
injection orifice is spaced the second distance from the proximal end of the first portion

of the first mold cavity.

The system according to claim 21 wherein a ratio of a length of the handle portion of the
base structure to a length of the core component of the handle portion of the base

structure is between 1.1:1 and 1.4:1.

The system according to claim 21 wherein a ratio of a length of the handle portion of the
base structure to a distance measured between the first and second injection orifices is

between 3:1 and 8:1.

The system according to claim 21 wherein the first injection orifice has a first transverse
cross-sectional area and the second injection orifice has a second transverse cross-
sectional area, the first and second transverse cross-sectional areas being substantially the

same.

The system according to claim 21 wherein the second material forming the core
component of the base structure is substantially entirely surrounded by the first material

forming the shell component of the base structure.

The system according to claim 21 wherein a thickness of the core component measured

between opposing first and second lateral sides of the handle portion of the base structure
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of the oral care implement tapers towards the head portion of the base structure of the

oral care implement.

The system according to claim 21 wherein a thickness of the core component measured
between opposing first and second lateral sides of the handle portion increases as it
extends from a distal end of the core component towards a proximal end of the handle

portion of the base structure.
An oral care implement comprising:

a base structure comprising a handle portion and a head portion, the handle

portion having an outer surface;

the handle portion comprising a first material that forms a shell component and a
second material that forms a core component, the shell component substantially

surrounding the core component;

the handle portion having a first gate point on the outer surface that corresponds
to an injection location for the first material and a second gate point on the outer surface
that corresponds to an injection location for the second material, the first and second gate

points being spaced apart from one another.

The oral care implement according to claim 45 wherein the handle portion of the base
structure comprises a first axial section, a second axial section, and a third axial section
of equal length, the first axial section being adjacent to the head portion of the base
structure, the second axial section being positioned between the first and third axial
sections, and the third axial section comprising a proximal end of the handle portion, and
wherein each of the first and second gate points is located within the third axial section of

the handle portion.

The oral care implement according to claim 45 wherein the first gate point is located a
first distance from the proximal end of the handle portion and the second gate point is
located a second distance from the proximal end of the handle portion, the first distance

being greater than the second distance.

The oral care implement according to claim 45wherein the first material is transparent or

translucent and the second material is opaque.
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The oral care implement according to claim 45 further comprising a third material

overmolded onto the base structure that covers the first and second gate points.

The oral care implement according to claim 49 wherein the third material is a

thermoplastic elastomer.
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