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(57) Abréegée/Abstract:

A toothbrush having a pressure sensor. In one embodiment, the invention can comprise a body comprising a handle portion and a
head portion having a basin; a cleaning assembly comprising: a head plate; a plurality of tooth cleaning elements, each of the
plurality of tooth cleaning elements comprising a cleaning portion extending from a front surface of the head plate and a base
portion extending from a rear surface of the head plate; the base portions of the plurality of tooth cleaning elements melted together
to form a melt matte adjacent the rear surface of the head plate; the head plate of the cleaning element assembly positioned In the
basin and connected to the head portion; a pressure sensor adjacent a rear surface of the melt matte; and an indicator operably
coupled to the pressure sensor for generating a user perceptive signal upon the pressure sensor sensing a pressure that exceeds
a predetermined threshold.
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FIG. 3

(87) Abstract: A toothbrush having a pressure sensor. In one embodiment, the invention can comprise a body comprising a handle
portion and a head portion having a basin; a cleaning assembly comprising: a head plate; a plurality of tooth cleaning elements, each
of the plurality of tooth cleaning elements comprising a cleaning portion extending from a front surface of the head plate and a base
portion extending from a rear surface ot the head plate; the base portions of the plurality of tooth cleaning elements melted together
to form a melt matte adjacent the rear surface of the head plate; the head plate of the cleaning element assembly positioned in the
basin and connected to the head portion; a pressure sensor adjacent a rear surface of the melt matte; and an indicator operably
coupled to the pressure sensor for generating a user perceptive signal upon the pressure sensor sensing a pressure that exceeds a pre -
determined threshold.
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ORAL CARE IMPLEMENT HAVING PRESSURE SENSOR AND METHOD OF FORMING
THE SAME

8001 Daily toothbrushung has long been considered the most eftective way to prevent the
accumulation of bactenia on g person’s teeth and gums,  While toothbrushing 15 generally
effective in cleaning the tooth surfaces, its effectiveness s greatly reduced if the force apphied
during brushung 15 inadequate. Furthermore, vigorous brushing of the teeth with excessive foree

may want 1o be alerted that they are brushing their teeth too bard.

- »~

10002} Toothbrushes with pressure sensors of various types are known.  However, known
toothbrushes with pressure sensors are madequate tor several reasons.  For example, some
known toothbrushes with pressure sensors requure an enlarged handle m order to accommaodate
the electrical ciwrcostry requived o alert a user as 1o the excessive brushing pressure.  Other
toothbrushes with pressare sensors require the mcorporation of addinonal bulky stroctures in the
head of the ioothbrush i order to activate the pressure sensor.  These known toothbrushes
[0003] Therefore, a need exists for a toothbrush having a simphified pressure sensor mechanism

that can eastly alert the user that the user 1s brushing his or her teeth with excessive pressure.
BRIEF SUMMARY OF THE INVENTION

[6004] An oral care muplement, such as a toothbrush, that comprises a pressure sensor and an
indicator. The indicator is activated upon a pressure being apphied to the pressure sensor that
exceeds a predetermined threshold.

6005 In one embodiment, the mvention can be a toothbrush comprising: a body comprising a
handle portion and a head portion, a basin formed into a front surface of the head portion; a
cleaning assembly comprising: a head plate; a plurality of tooth cleanmy elements, each of the
of the head plate and a base portion extending from a rear surface of the head plate; the base
portions of the plurality of tooth cleanmg elements melted together to form a melt matte adjacent

the rear surface of the head plate; the head plate of the cleaning element assembliy positioned
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the basin and connected to the head portion; a pressure sensor adjacent a rear surface of the melt
maite such that pressure applied to the cleanmg portions of the plurality of tooth cleanmg
elements s transmitted to the pressure sensor; and an idicator operably coupled 1o the presswre
sensor for generating a user perceptive signal upon the pressure sensor sensing a pressure that

~

exceeds a predetemuned threshold.

6066} In another embodiment, the mvention can be a toothbrush comprising: a handle; a head; a
pharality of tooth cleaning elements mounted to and extending from a front surtace of the head; a
privted circuit board located withan the head, the printed circust board having a tront surfice and
a vear surface; a pressure sensttive switch attached 1o a fromt surface of the pninted cirant board,
wherein pressure applied to the plurality of tooth cleaning elements is fransmutted to the pressure
sensttive switch; and a hght source attached to a rear surface of the printed circuit board, wherein
the light source 15 dluminated upon the pressure sensitive swiich closing n response o bemng
subjected to a pressure that exceeds a predetermmaed threshold.

[6007] In vet another embodument, the mvention can be a method of forming a toothbrush
comprising: a) forming a body comprising a handle portion and a head portion, a basin formed in
a front surface of the head portion; b) operably coupling a bight source to a rear serface of a
prigted circuit board and a pressure sensitive switch to a front surface of the printed circuit
board, thereby forming a printed circust hoard assembly; ¢} posttioning the printed circuit board
asscanbly within the basing d) connecting a pre-formed cleantye element assembly to the head
portion to enclose a front opening of the basin such that the pressure sensilive switch is
responsive o pressure applied to a plurality of tooth cleaning elements of the pre-formed
cleaning element gassembly 1o activate the hght source.

6008} In stil another embodiment, the wvention can be a toothbrush comprising: a handle; a
head; a plurality of tooth cleaning elements mounted to and extending from a front surface of the
head: a printed cwentt hoard tocated withim the head, the printed cirouit board having a front
surface and a rear surface; a pressure sensor operably coupled to a front surface of the printed
circuit board, wherein pressure apphed to the plarality of 1coth cleaning elements s transnutted
to the pressure sensor; and a hght source attached to a rear surface of the printed circwit board,
wherein the light source is tHluminated upon the pressure sensor being subjected o a pressure

that exceeds a predetermined threshold.

¥
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[0009] Further areas of applicability of the present invention will become apparent trom the
detasled description provided heremnafier. It should be understood that the detailed descniption
and specitic examples, while indicating the preferred embodament of the wvention, are intended

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

[6018] The present invention will become more fully understood from the detailed descnption
6011} Figure | is a longitudinal cross-sectional view of an oral care mnplement according 0 an
embodiment of the present mvention;

[6012] Figore 2 15 an exploded view of the head of the oral care implement of FIG. |

16014} Figure 44018 a close~up view ot area VA of FIG. 3, wherein no pressure 15 bemng applied
to cleaning portions of tooth cleaning elements and a pressure sensitive switch 1s i an open
pOSIEIonN;

[O015] Frgure 4B is the close-up of FIG. 4A, wherein pressuare 18 bemng applied o the cleaning

(0016} Figure § is a rear perspective view of the head of the oral care implement of FIG. 1.
DETAILED DESCRIPTION OF THE INVENTION

00171 The following description of the preferred embodiment(s) Is merely exemplary i natwe
and 18 1p no way intended to hout the ivention, its apphcation, or uses.

[6018] The description of illustrattve emboduments according to principles of the present
invention is intended to be read i connection with the accompanying drawings, which are to be
considered part of the entire written description.  In the description of embodiments of the
mvention disclosed heremn, any reference to direction or orientation is merely ntended for
convenience of description and 15 not imtended m any way to hmit the scope of the present
mventton.  Relatrve terms such as “lower,” "upper,” “horizontal,” “vertical,” “above,” “helow,”
“ap,” “down,” “top” and “bottom” as well as derivatives thereof {e.g.. “honzontally”
“downwardly,” “upwardly,” etc.} should be construed to refer to the orientation as then described
or as shown m the drawing under discussion. These relative terms are for convenience of

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

s .
‘J-.‘
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orientation unless explicitly indicated as such.  Terms such as “attached.” “affixed,”
“connected,” “coupled,” Tmterconnected,” and simuilar refer to & relationship wherein stractures
are secured or attached o one another ewther directly or mdirectly through intervening stroctures,
as well as both movable or ngd attachments or relationships, unless expressly described
otherwise. Moreover, the features and benetits of the mvention are stlustrated by reference to the
axemphlied embodiments. Accordingly, the mvention expressly should not be himsted to soach
exemplary embodiments dlustratimg some possible non-hnuting combmation of features that
may exist alone or in other combinations ot features; the scope of the mvention being defined by
the clatms appended hereto.

16019] Referring to FIGS. 1.3 concurrently, an oral care implement 100 according to an
embodiment of the present mvention 18 dlastrated.  While the oral care smplement 100 13
sxempiified as a toothbrush, in other embodiments the oral care smplement can take the form of
a sofi-tissue cleansing mplement, an inter-proxamal pick, a flossing tool, a plaque scraper, a
powered toothbrush, or other ansate mmplement designed for oral cave. It 15 also to be understood
that other embodiments may be utthzed, and that structeral and hunctional modifications may be
made without departing from the scope of the present mvention.

[0028] The oral care unplement 100 comprises a handie 110 and a head 120, The handle 110
provides the user with a mechanism by which hefshe can readily grip and manipulate the oral
care mplement 100, The head 120 15 connected to a distal end 111 of the handle 110 and
includes a pluraiity of tooth cleaming elements 130 extending therefrom, which are penencally
Hlustrated. The oral care implement 100 extends from a proximal end 101 {which is also the
proximal end of the handle 1107 to a distal end 102 along a longitudingl axis A-A (illustrated in
FIG. 1), Conceptually, the longitudinal axis A-A is a reference line that 1s generally coextensive
with the three-dimensional center line of the handle 110 and the head 120, Because m cerfain
embodiments the handle 110 18 a non-linear structure, the longitudmal axis A-A for the oral care
mmplement 100 1s also non-hinear in such embodiments. However, in centain other embodiments,
the oral care implement 100 has g hnegr arrangement and, thus, has a substantially hnear
longiiudingl axis A-A,

[6021] The oral care implement 100 comprises a body 130, which is the primary structural
component of the oral care tmyplement 100 to which the additional components are coupled or

housed. The body 130 generally comprises a head portion 131 and g handle porbion 152, The
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head portion 151 of the body 150 serves as the structural base for the head 120 of the oral care
mmplement 100 while the handle portion 132 of the body 150 serves as the structural base for the
handle 110 of the oral care mmplement 100, The body 120, in one embodiment, 1s construcied of
a rigid material, such as for example a hard plastic.  Sustable hard plastics include without
limitation polyethylene, polyvpropylene (PP}, polvamide, polyester, cellnlosic, SAN, acrviic, ABS
or any other of the conunonty known thermoplastics used 1n toothbrash manufacture,

[0022] The head portion 151 s coupled to the handle portion 152 at the distal end 111 thereof
(which 18 also the distal end 111 of the handie 110). In one embodiment, the head portion 151
andt the handie portion 152 of the body 150 are formed as an mtegral siructure wsmyg an mgection
molding process.  In other entbodiments, however, the handle portion 152 and the head portion
151 of the body 150 may be tormed as separate components which are coupled together at a later

stage of the manafacturing process by any suitable technigae known i the art, inchuding withoat

i

bontation thermal welding, somce welding, a tighi-fit aszsemibly, a coupling sleeve, adhesion, or
fasteners. Whether the head portion 151 and the handle portion 152 are constructed as a single
mtegral component or a multi-prece assembly (including connection technigues) 13 not himiting
of the present mvention m all embodiments, unless specifically recited m the claims.
Furthermore, other manufacturing techniques mav be used 1 place of and/owr m addifion to
injection molding to create the body 1530 {including the handle portion 151 andior the head
portton 152}, such as nulling and/or machinmg,

[8023] The head portion 151 of the oral care unplement 100 comprises a front surface 121 and
an opposing rear surface 122, A phurality of tooth cleaning elements 130 extend ontwardly from
the front surface 121 of the head portion 151, In certam embodiments, the plurality of tooth
cleaning elements 130 may be mounted to and extend from the front surface 121 of the head 120,
The body 150 of the oral care unplement 100 comprises a basin 154 formed i the front surface

121 of the head portion 151, In the exemplified embodiment, the basin 154 forms a throngh-hole
1534 may not extend completely through the head portion 151 and may mstead have a Hoor that
divides the basin 154 mito a front basint and & regr basin, or that forms the rear surface 122 of the
head portion 151, In such embodiments, the flopr may be formed bv a plate portion of the head

portion 151 of the body 150
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0024} In the exemplified embodiment wheremn the basin 134 forms a through-hole 155, the
through-hole 155 has a front openimng 123 on the front surface 121 of the head portion 151 and a

rear opening 124 on the rear surtace 122 of the head portion 151, As a result of the through-hole

emnbodmment the basin 154 15 provided o recesve 4 portion of a cleaning assembly 170 when the
plurality of cleaning elements 130 are mounted o the head porton 151 usmg an anchor {ree
tuaiting {AFT) technique.

60251 In the exemplified embodiment, the head portion 131 comprises a ledes portion 159 that
| . k AR

A ;

ton 159 1s an annudar
axtension of the mner surface 1537 of the head portion 151 that defines the basin 154. However,
the mvention 15 not {0 be 30 iimited and the ledge portion 139 may be formed by opposmg linear

extensions that extend inwardly towards the basin 154 from the mner surface 157 of the bead

portion 151, Alternatively, the ledge portion 139 may be formed by a plurality of spaced apart
axtensions extending tnwardly towards the basin 154 from the mner swrface 137 of the head
portion 151, The ledge portton 159 provides a surface upon which components of the oral care
implement 100 that are contamned within the head portion 151 can rest.  The structural
arrangement of the ledge portion 139 and the components of the oral care mplement 100
contained within the head portion 151 will be discussed in more detail below.

[6026] The plurality of tooth cleaning elements 130 are provided on the head 120 of the oral care
implement 100 and extend from the front surface 121 of the bead 120, The front surface 121 and
the rear surface 122 of the head 120 can take on a wide variety of shapes and contours, none of
which are lnuting of the present invention. For example, the front and rear surfaces 121, 122
can be planar, contoured or combinations thereot. The front surface 121 and the vear surface 122
are bound by a peripheral or lateral surface.

of the head 120 for cleaning contact with tecth. Common examples of “tooth cleaning elements”™

mclude, withoot hmstation, filament bastles, fiber bristles, nylon bristles, spiral bristies, rubber

contamnmg such matertals or combmations. In one embodiment, the plurality of tooth cleaning
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elements 130 comprises bristle tufts 131, In another embodiment, the plurality of tooth cleaning
clements 130 comprises both bristle tufts 131 and elastomenc elements 132

0028} In certam embodiments of the mvention, the pluralily of tooth cleaning clements 130 can
be connected to the head portion 151 of the body 150 i any manner known in the art. For
exampie, m-mold tufting (IMT) or staphng techniques could be used to mount the plurahty of
tooth cleaning elements 130 1o the head portion 151 of the body 150, Alternatively, the tooth
cleaning elements 130 could be mounied to tuft blocks or sections by extending through sutable
openings in the tuft blocks so that the base of the tooth cleaning elements 130 are mounted
within or below the wift block.

16029] In the exemplified embodiment, the plurality of tooth cleaning elements 130 are coupled
to the head portron 131 of the body 1530 using an AFT mounting method by formmg the tooth
cleamng elements 130 on the cleaming assembly 170, The cleaming assembly 170 generally
comprises a head plate 171 and the plurabity of tooth cleamng elements 130 connected thereto.
in AVT, the head plate 171 {wiich can be a membrane i certain entbodiments) s formed having
a desived pattern of tuft holes 172 formed theremr. The tuft holes 172 are holes that are formed
through the head plate 171 from a front surface 173 of the bead plate 171 {o a rear sarface 174 of
the head plate 171, The tudt holes 172 can be formed through the head plate 171 10 any desired
patiern or configuration.  As will be discussed below, the tooth cleaning elements 130 are
coupled to the head plate 171 by mserting the tooth cleaning elements 130 mio the tuft holes 172,
[8038] The head plate 171, in one embodiment, can be formed of anv of the materials described
above for the body 150, In one such embodiment, the head plate 171 1s formad of one of the
hard thermoplastics described above for the body 150 using an myjection molding process. Once
the head plate 171 15 formed, one of the bristle tufts 131 {or other desired tooth clearung element,
such as an elastomeric element) s mserted mto each of the taft holes 172, When so mserted, a
cleanmg portion 133 of each of the bristle tufis 131 and elastomeric cleaming elements 132 (e

each of the plurahty of tooth cleaming elements 130) protrudes from the front sarface 173 of the
head plate 171 while a base portion 134 of each of the bristle tulis 131 and clastomeric cleaning
cloments 132 {i.e., cach of the plurality of footh cleamng clements 130} protrudes from the rear
surface 174 of the head plate 171, The cleaning portions 133 of the tooth cleaning elements 130
i5 the portion that contacts a users teeth during brushing whereas the base portions 134 of the

tooth cleanming elements 130 remain beneath the head plate 171 and out of contact with the gser’s



CA 02892513 2015-05-25

WO 2014/098948 PCT/US2013/032762

teoth during brushing, A central portion 135 of the tooth cleaning elements 130 is positioned
within the tult hole 172 and does not protrade from etther of the front or rear surfaces 173, 174
of the head plate 171, As will be described 1 more detail below, the exact portion of the tooth
cleaning elements 130 {Le., the central portion 135) that 1s positioned within the tufi holes 172
can change becanse the tooth cleaning elements 130 are movabie within the tuft holes 172,

6031} Atter mserting the tooth cleaning elements 130 o the tult holes 172 of the head plate
171 as descnibed above, a heating element {such as a plate} s brought into contact with the base
portions 134 of the tooth cleaning elements 130, The heating element melis the base portions
134 of the tooth cleaming elements 130, thereby tusing the base portions 134 (ogether 0 form a
melt matte 175 {also known as a bristle melt i the art). Altematively, the base portions 134 of
the tooth cleaning elements 130 can be melted by any means known for applving heat thereto,
such as convective heated gas flow and/or wradiation.

[0032] When the melt matte 175 hardens, the plorality of tooth cleanin g elements 130 are
secured 10 the head plate 171 so that the tooth cleaung elements 130 cannot be pulled out though
the front surface 173 of the head plate 171, thereby forming the cleaming aszsembly 170
Specifically, the melt matte 175 prevents the plurahity of tooth cleamng elemenis 130 from being
pulled through the wilt holes 172, However, the melt matte 1735 18 not atlixed or otherwise
connected o the rear sarface 174 of the head plate 171 and the central portions 135 and cleaning
portions 134 of the tooth cleaning clements 130 are not affixed or otherwise connected to the
head plate 171 at the tuft holes 172, Rather, the melt matte 175 prevents the plurality of tooth
cleaning elements 130 from being pulled through the tuft holes 172 because the melt matte 175
forms g singie mass of material that spans across a substantial entirety of the bottom surface 174
of the head plate 171, Thus, the single mass of matenal that forms the melt matte 175 has g
larger cross-sectional area than each mdividual tuft hole 172, and thus the melt matte 175 can not
pe puiled through the tuft boles 172, As g result, and becaunse the melt matte 175 torms a portion
of the tooth cleaning elements 130, the tooth cleaning elements 130 similarly can not be pulled
through the wii holes 172, Of course, 1w other embodiments the melt matte 175 may {fomm
severgl 1solated melt maties that are spaced trom one another, however gach of the melt mages s
larger than each individual toft hole 172 to prevent pulling the tooth cleaning elements 130
through the tuft holes 172, While the process 15 deseribed above using bristle tutts 131 and

clastomeric cleaning elements 132, anv tvpe of footh cleaning element 130 can be utthzed {o
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form the cleaning assembly 170 as described above instead of or in combination with the bristle
tufts 131 and elastomenc cleaning elements 132

[O033] As noted above, the melt matte 173 18 not affixed or otherwise connected to the rear
surface 174 of the head plate 171, As a result, the melt matte 175 (and hence also the tooth
cleaning elements 130 whach arve mtegrally formed with the melt matte 1755 can move relative to
the head plate 171 1n a direchion transverse to the lopgitadinal axss A~A. Specifically, the melt
matte 173 can move m opposing directions away from and back towards the rear surface 174 of
the head plate 171 m response to forces bemg apphied 1o the tooth cleanme elements 130
Puning use of the oral care maplement 100, pressure applied to the cleanmg portyons 133 of the
tooth cleaning elements 130 m a direction towards the front siwrface 173 of the head plate 171
will cause the mell matte 175 to move in a direction away from the rear surface 174 of the head
plate 171, When pressare 1s 080 longer apphied to the cleaning portions 133 of the tooth cleammg
elements 130, the melt matte 175 15 biased back invto contact with the rear surface 174 of the head
plate 171 Thas, as will be described i more detail below, the melt matte 175 may come o
contact with a pressure sensor during brushing to provide an mdication to & user that he or she i3
brushing with too much force, and when the user 13 not brushing with too mach {force, the
pressure sensor may bias the melt matte 173 back against the rear surface 174 of the head plate
171,

{0034} In the exemplified embodiment, the melt matie 175 13 formed so as o mchude a
profutherance 176 extendmg from a rear surface 177 of the melt matte 175, Of course, i certain
other embodiments the protuberance 176 can be altogether omitted. The protuberance 176 can
be formed by utilizing a heating element having a shape that corresponds 1o the desired shape of
the melt matte 175 or by any other means such as pressing a shapmg element ggainst the melt
matte 173 atter heat 13 apphied thereto. In the exemplitied embodiment the protuberance 17615 a
colunmm-fike protrusion extending from the rear surtace 177 of the melt matte 175, However, the
mvention is not to be so limited in all embodiments and the shape of the protuberance 176 may
take on any other form, The positioning and functionality of the profuberance 176, when such
protuberance 176 15 mcluded in the melt matte 175, will be desenbed in miore detail below with
reference to FIGS. 4A and 4B.

[0033] Once the cleaning assembly 170 15 formed., the cleanng assemblv 170 15 aligned with the

basin 154 m the head portion 151 of the body 150, The cleaning assembly 170 15 then nested

T
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into the basin 134 (as shown in FIG. 3) and secured to the head portion 151 of the bady 150 so as
to enclose the front opening 123 of the basin {54 {or the front opening 123 of the throngh~hole
155 when the basin 134 forms a through-hole). In one specific embodiment, the head plate 171
and the melt matte 175 are nested i the basin 134 so that the head plate 171 contacts an upper
ledge 155 of the body 150, Once so positioned, the head plate 171 of the cleaning assembly 170
1s secured to the head portion 151 using a technique such as thermal welding, sonic welding, or
adhesion. Of course, other connection techmques can be attlized, such as snap-fit, tight-fit, ete.

[6036] Located within the basin 154 in the bead portion 151 of the body 150 15 the cleaning
assembly 170, a pressure sensor 101, a seal laver 160 and a prninted circunt board (PUB) 70
More specifically, the PCB 70 1s positioned within the basin 154 so as to abwut agamst the ledge
porttont 159, Thus, in the exemphhied embodiment, the ledge portion 139 retains the PCB 70
properly within the basin 154, The mvention is not t© be so limied  all embodiments and
certain other embodiments the ledge portion 159 may be omitted and the PCB 70 can be retained
it the basin 134 via a floor of the basm 154, or via an elastomernic natenal on a rear of the head.
00371 In the exemplified embodiment, the pressure sensor 161 comprises a pressure sensiive

swiich 162 that 13 operably coupled to the PUB 70 and electrical contact elements that are
attached to the PCB. In other embodiments, the pressure sensor 161 can be a transducer tvpe
pressure sensor that converts mechanmcal pressure nto electrical energy, such as for examyple
using a piezoclectric material, In still other embodiments, the pressure sensor 161 can take the
form of one or more of the followmng: (1) a piezoresistive stram pauge that uses the prezoresistive
effect of bonded or formed strain gauges to detect strain due to applied pressure; (2) a capacitive
type pressure sensor that uses a diaphragm and pressure cavity to create a vanable capacitor o
detect stramn due to apphed pressure; (3) an electromagnetic pressure sensor that measures the

diispia.c ement of a diﬂphra AT bu means of changes m inductance { 1e it‘;ciﬁm&}? LVDT, Hall

phyaaif:-ai Chﬁt“lgﬁ‘? csf an (}pt‘icai 'f'ibe;r to iif:t{*}ct strain -L'iue to applied pressure; {3} a potentiomeiric
pressure sensor that uses the motion of a waper along g resistive mechanism to detect the stram
caused by apphied pressure; {6} a resonant pressure sensor that uses the changes  resonant

frequency in a sensing mechanism to measure stress, or changes m gas density, caused by
applied pressure; {73 a thermal pressare sensor that uses the changes in thermal conductivity of a

gas due to density changes o meagsure pressure {such as a Pirant gauge); and (8} an onization

10
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changes 10 NCAsure pressure.

[0038] Tuming back to the exemplified embodiment, the pressuge sensor 161 {or the presswe
sensitive switch 162) 1s operably coupled to the PCB 70 and s positioned within the basin 154 so
as 1o be adjacent the rear surface 174 of the melt magte 175 However, i the exemplified
ambodiment the pressure sensitive switch 162 13 not m contact with the melt matte 175 due to the
seal layer 160 bemg positioned between the pressure sensitive switch 162 and the melt matte
175, More specifically, the seal layer 160 18 positioned between the PUB 70 and the melt matte
175 {and between the pressure sensor 161 and the melt matte 175) to protect the PCB 70 and the
pressure sensor 101 from damage. As a result of the positioning of the presswwre sensitive switch
162 of the pressare sensor 161, pressure apphed to the cleaning portions 133 of the plurality of
tooth cleaning elements 130 13 transmitted 1o the pressure sensitive switch 162 of the pressore
sensor 161 via the melt matte 175 as will be discussed iy more detadd below with reference to
FIGS. 4A and 4B, The oral care implement 100 further comprises an mdicator 180 operably
ensor 161 sensmy a pressore that exceeds a predeternmuned threshold. As will be discussed m
more detail below, the indicator 180 15 aperably coupled to the PUB 70 so that power i3 supplied
te the indicator 180 when a user is brushung his or her teeth with a force that exceeds a
predetermined threshold.

j0039] In the exemplibied embodiment, the indicator 180 s g light source. However, the
invention is not to be limited to the indicator 180 being a light source in all embodiments and the
indicator 180 can be any device capable of stgnifving a condition to a user. Thus, m certain
other embodiments the mdicator 180 can be an audio source or speaker, g vibratory element, or
the hike. Thus, although portions of the description below make reference to a “lyht source
180, it should be understood that any other type of mdwator can be used m bew of & hght
source. Thus, the mvention 1s not to be specifically imited to the indicator being a light source
untless a light source 1s specifically recited m the clanms.

[0048] In the oxemplified embodiment wherein the indicator 180 18 a hight source, the hight

souree is a light emitting diode (LED). However, in other embodiments, the light source can he

a bulb or other lght emitting device as 18 known i the art. The hight source {te, the mdicator

180} 15 operably coupled to the PCB 70 i the exemphitied embodiment. More spectiically, in
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the exemplified embodiment the light source is attached to a rear surface 71 of the PCB. The
PUB 70 acts as a foundational substrate for the hght source and mcludes the required electrical
circutiry and components required to thunimate the bght source when power 1§ supplied from a
power source 32 to the PUB 70 via electrical wires 33A-B. In the exemplified embodiment, the
PCB 74 15 a wiutary structure that 18 formed of a rigad matenial to which electrical components
can be atiached m order to provide power {0 those components.

[0041] As noted above, the PCR 70 15 positioned within the basm 154 so as to rest on and abut
agaimst the ledge portion 159, In the exemphiied embodunent, a depression 158 18 formed into
the ledge portion 159 m order t0 accommeodate the hght sowrce {.e., mndicator 13G). Thus, when
the PCB 70 1s positioned within the basin 154 and the hght sowrce 15 attached to the reay surface
71 of the PCB 70, the hght source nests within the depression 158 formed mio the ledge portion
159 of the head portion 151, Although m the exemplified embodument the hight source 1s
positoned within the head portion 151 of the oral care naplement 100, the invention 18 not {o be
30 Lomted i all embodiments and in certain other embodiments the light source can be otherwise
positioned on the oral care maplement, such as in the handle portion 152 or m an end cap 165
(P11 as wall be discussed i more detaid below.

[0042] The bead 120 extends along a longitudinal axis from a proximal end of the head 120
{adjacent the handle 114} to a distal end of the head 120, Fusthermore, m the exemplified
embodiment the hght source 180 15 positioned so that a first transverse axis or plane that 1s
substantially perpendicular o the longiiudmal axis of the head 120 {which m certain
embodiments may be the longitudinal axis A-A) intersects both the light source 180 and at least
one of the plurality of tooth cleaning elements 130, Thus, in the exemplified embodiment the
light source 180 18 positioned beneath the tooth cleaning elements 130 and at a location such that
3 {ransverse axis or plane mtersects the hight source 186 and at least one of the plurality of tooth
cleanng elements 130, Furthenmore, the pressure sensiirve switch 162 18 positioned so that a
second transverse axis or plane that is substantiaily perpendicular to the longitadinal axis of the
head 120 mtersects both the pressure sensiive switch 162 and at least one of the plurabity of
tooth cleaning elements 130, In the exemplified embodiment, the second transverse axis or plane
is ontented substantially parallel to the first pransverse axis plane.  Fuwrthermore, in the

exemnphified embodunent the first and second transverse axes or planes are axiaily offset from
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in certain other embodiments the same transverse plane may intersect both the light source 180
and the pressure sensive switch 162 (thus, the hght source 180 and the pressure sensitive switch
162 may be axially aligned).

[0043] As noted above, the pressure sensor 161 comprises a pressure sensttive switch 162 that 1s
operably coupled to the PCB 70 and electrical contact elements that are attached to the PCB 70.
in the exemplified embodiment, the pressure sensitive switch 162 15 a metal-dome switch.
However, the mvention 18 not 1o be so hmuted in all embodiments and the pressure sensitive
switch 162 can be any other type of switch. As will be understood from the description below, m
the exemplifted embodiment the pressure sensitive switch 162 18 g force activated dome switch
that detects the push force that acts divectly on the tooth cleaning elements 130 i order to detact
when a aser 18 brushimg with a force that exceeds a predetermined threshold.

[6044] In certam embodipents, the pressure senstiive switch 162 can be considered attached 1o
or mounted on a front sarface 72 of the PCB 70. Thus, in certain embodiments the pressure

sensifive switch 162 15 atiached to the front surface 72 of the PUR 70 and the indicator 180 (e,

light source)} 1s attached o the rear surface 71 of the POUB 70. This enables all of the electrical
components fo easily it wathun the basin 1534 m the head portion 151, However, m other
embodiments the pressure sensitive switch 162 1s merely operably coupled to the PUB 70 rather
than directly attached to the PCB 70. In such embodiments, the pressure sensitive switch 162
comes nto and out of contact with the PUB 70 1o open and close the switch. Thus, the pressure
sensitive switch 162 can be separate and isolated from the PCB 70 when the switch 18 in the open
position, and the pressure sensitive switch | 162 can come tto contact with the PCB 70 {or
spectfically the electrical contact elements on the PCB 70) when the switch 18 in the closed
position. o the exemplified embodiment, the pressure senuitive swiich 162 15 a dome-shaped
component i it biased form, and pressure apphied to the tooth cleaning elements 130 causes the
pressure sensitive switch 162 to flatten out so as to contact the electrical contact elements. In the
exempiified embodunent, the pressure sensitive switch 162 15 formed of metal so that the
pressure sensiiive switch 162 can be used to close a cuwcut between two electiical contact
ticmu*it:« Pressure apphied to the pressure ;gn;;::itm S i.t;‘-:fi_}‘ 162 ;::-a;us.e 5 the pms.sms: REeNSHIVE
[0043] The electnical contact eiﬁfmﬁma on the PCH 70 are 5}3&&&{1 trom one another and m the

brased form of the pressure sensitive switch 162, curvent does not {low between the elecirical
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contact elements,  Thus, when the pressure sensitive switch 162 is in its biased form, a circuit
providing power to the mdicator 180 15 in an open posiiion such that current 1s unable to flow
mto the indicator 180 1o provide power to the indicator 180, Upon the pressure sensitive switch
162 being forced into contact with both of the electnical contact elements, the circurt providing
power to the mdicator 180 15 closed and the mdicator 180 becomes powered.

[6046] The pressure senstiive switch 162 15 biased mto an open position such that the pressure
sensifive switch 162 18 not i contact with at least one of the elecinical contact elements. When
pressure that exceeds g predetermuned threshold (1.e., that exceeds the bias) 15 applied 1o the tooth
cleanmyg elements 130, the melt matte 175 will contact the pressure sensitive swiich 102 and
cause the pressure sensitive switch 162 to be placed mito a closed position whereby the pressure
sensitive switch 162 15 i contact with both of the electrical contact elements. When the pressure
sensitive swiich 162 15 forced into the closed position, the mdicator 180 will be actuated such as
by iHluminating a light source, emitting sound from a speaker, vibrating a vi bratory element, o
the like.

00471 The seal laver 160 15 posibioned withm the basin 154 0 as to rest atop of the PCB 78 and
the pressure sensor 161, Thus, the seal layer 160 1s positioned m between the PUB 70/pressure

¥
d

sensor 161 and the melt matte 175, As a result, the seal laver 160 seals a front swface 72 of the
PCB 70 and the pressure sensor 161 to protect the PCB 70 and the pressure sensor 161 against
water or other damage durmmg use of the oral care implement 108, The seal laver 160 can be
formed of any destrad material, such as a thermoplastic, thermoset, rubber, or other material used
for sealing surfaces sufficient 1o create a seal to prevent the ingress of water onto the PCB 70 and
other electrical components.  The seal laver 160, v one embodiment, s tormed of a
thermoplastic elastomer, such as those described below for the Light transmissive elastomeric
material 40, The seal laver 160 seals the front surface 35 of the PFCB 70 so that moisture that
may be introduced mto the head portion 1531 18 prolubited from contacting the PCB 70, In
certam embodiments, the seal layer 160 may also form a seal with the head portion 151 of the
body 130, In certain emboduments, however, the seal layer 160 may be onmutted if desired.

[0048] The handle portion 152 of the body 150 further comprises a cavity 50 in which a power
source 32 1s located. The power source 32 is operably coupled to the PCB 70 to provide power

to the mdicator 180, In the exempithied embodiment, the power source 32 18 operably coupled to

the PUB 70 via woes 33A. 33B. The wires 33A, 33B exiend through an mtemal longitudinal

14
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passageway 51 that extends through the handle portion 152, More specifically, the passageway
S1 extends from the cavity 50 and termunates at the basin 154 or through-~hole 155 m the head
portion 131, The power source 32, i the exempiified embodument, 13 a replaceable battery. OF
course, i other embodiments the power source can be a rechargeable battery, a photovoltaic cell,
or any other device capable of generating a sutable amount of electricity to power the mdicator
180, in one embodiment, the power source 32 can be an electro-dynamic cell that 1s charged by
the mechanical action of the oral care smplewent 100 during use.

[6049] An actustor 60, in the form of an oftfon button, 18 provided n operable coupling between
the power source 32 and the indicator 180 so that a user can control whether or not to provide
power o the indicator 180 to facilitate proper operation of the mdicator 180, The actuator 60 can
be a shide button, a push button, a capacitive touch sensor, or any other type of actuator known in
the art. The handle porpon 152 of the body 1530, m the exemiplilied embodiment, also comprises
an end cap 165 that can be detachably coupled {0 a mam body portion 107 of the handle portion
152 so that the power source 32 can be removed andfor replaced as necessary. An electnical
contact 166 s provided on the end cap 1635 so that upon the end cap 165 bemyg coupled 10 the
mam body portion 167, the elecirical ciramt 15 complete and the mdicator 180 can be powered on
and oft by manipulation of the actuator 60 {and by the pressure sensitive swich 162 of the
pressure sensor 161 being closed). In certain embodiments, the mdicator 180 or light souice may
be ann LED or other type of hight that 1 disposed within the end cap 165 30 that the end cap 165
ilununates when a user brushes his or her teeth with a pressure that exceeds a predelermimed
threshold. Alternatively, the mdicator 180 can be an audio device, speaker, vi bratory element or
the like that is {ocated withun the end cap 1065 {as opposed to being located m the head 120},
[6056] In certain embodiments, such as the exemplified one, the oral care implement 100 turther
comprise a motion inducmy element 80 for mparting motion {o the head 120 of the oral care
mmplement 100, The motion mducing element 88, in the exemiphiied embodiment, comprises 4
motor 81 and an eccentric 82 that is dnven by the motor 81 to create vibrations that are
transmitted 1o the head 120 of the orgl care ymplement 100, Of course, other motion inducing
cloments can be used, including motor and drnve coupling assemblies that move one or more tuft

within g thinned neck portion of the handle portion 152
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0051} The motion inducing element 80 is operably coupled to the wires 33A, 33B and is
powered by the power source 32, The motion mducig element 830 can be wired n series or m
paraliel with the mdicator 180, Farthermore, m certamn embodiments, the electrical circutt 18

L

dess

>

ned so that: (1) the ndicator 180 can be turned on mdependent of the motion nducing

N

]

element 80 and vice versa by selective positioning of the actuator 60; and/or (2} the mdicator 180
and wotion inducmg element 88 can be tumed on concwrently.  As will be better understood
from the discussion of FIGS. 4A and 4B, in certain embodiments the mdicator 180 1z only turned
on when the pressure sensor 161, wiiach comprises the pressure senstiive switch 162, 15 in the
closed positton such that current can How through the pressore sensitive switch 102, regardless
of the positioming of the actuator 60

[0052] As noted above. the cleaning assembly 170, the seal laver | 5{}} the pressure sensor 161
and the PCB 70 are located withun the through-hole 155 (or the basin 154} in a stacked assembly.
Furthermore, a hght transmissive elastomeric material 40 13 coupled to the bead portion 151 so as
to enclose the rear opening 124 of the through-hole 155 and seal the rear surface 71 of the PCB
70. In one embodiment, the hight transmissive elastomenic matenal 40 1s transparent. In another
ambodument, the light transmussive elastomernic material 40 15 translucent. Switable matenals for
formme the hight mansmissive elastomeric matenial 40 mcelude any biocompatible resilient
provide optimum comfort as well as cleaning benefits, the hight fransnussive elastomeric matenal
40 preferably hax a hardness property i the range of A% to A25 Shore hardness. As an gxample,
one preferred elastomeric material is styrene-ethylene/butyleng-styrene block copolymer (SERS)
manufactured by GLS Corporation. Nevertheless, SEBS matenal from other manufaciurers or
other matetials within and outside the noted hardness range could be used.

0053 In certain embodiments, hight refractive particles can be mncluded m the hght ransmissive
clastomernte material 40 to provide enhanced dispersion of light through and from the hght
transnussive elastomeric matenial 40 during use. In one embodiment i which a TPE 15 used to
cregte the light transmissive elastomernc material 40, the hight transoussive elastomenc matenal
40 can be coupled 1o the body 150 by overmolding the hght transmissive elastomeric material 40
to the bady 150 in the appropriate shape.

[0054] In one embodiment, the heht transrmssive elastomeric material 40 15 a single vnstary

mass that s formed inteerally, uwsing a technique such as imection molding.  In other
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embodiments, the light transniissive elastomeric waterial 40 may be formed of other materials
For example, 11 one embodiment, the Light transmissive elastomeric matenial 40 can be formed of
a light ransmissive thermoplastic, wmclhudmg transparent or transtucent hard plastics.  Suitable
light transmissive hard plastics mclude, without inutation, transparent or translucent versions of
polyethylene, polypropylene (PP), polvanude, polvester. cellulosic, SAN, acrviie, ABS or any
other of the commonly known thermoplastics used i toothbrush manufactwre.  In one soch
embodiment, the hight transnussive elastomenc material 40 s mtegrally formed with the body
150 and, thus, would be conswdered as being “coupled to the body 1307 during the formation
process of the body 150, which can be an injection molding process. In still other embodiments,
the light transmussive elastomeric material 40 can comprise fiber optics, crvstatline materials, or
any other material or combmation of matenals capable of distributing light. In embodiments of
the mvention, the bight transnussive elastomeric material 40 can be coupled to the body 130 by
adhesion, thermal coupling, sonic weldng, overmolding, a snap-fit assembly, a nghi-fit
assenibly, combmations thereof, or other connection techmiques that would be known to those of
skill in the art. The exact coupling technique will depend on the matenial of construction of the
Light transmussive elastomeric material 40 and the body 150,

[O0S5] As discussed above, 1 the exemphfied emibodiment the indicator 180 18 posttioned
within a depression 158 that 1s formed mto the ledge portion 159, However, i other
embodiments the mdicator or fight source 180 can be cmbedded mito the hight transnussive
alastomeric matenial 40 such that the depression 158 may be onuited Thug, the hght
transmissive elastomeric material 40 itself may be used to maiatain the PCB 70 and the indicator
180 in the desired position within the basin 154, Regardiess, the heht transmissive elastomeric
material 40 15 coupled to the head portion 151 50 as to overly the light source 180, As g result,
angd due to the material of the hght transmissive elastomenc material 40, hght from the hght

sonree 180 {when the bight 15 generated by closing the pressure sensitive switch 162} 15 able to

U-""

penetrate through the light transmissive elastomeric material 40 so as to be visible to a user. In
other embodiments, the light that s genergted by the light source 180 merely hights up the hight
fransnussive clastomene matersal 40 m a manner that i 18 decipherabie to a wer. As will be
discussed i more detail below with regard to FIG. 5, in the exemplified embodiment hight from
the hight source 180 18 visible through a neck portion of the oral care smplement 100, This 18

possible although the hght source 180 8 located within the head portion 120 and adjacent to the
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neck because the light generated from the light source 180 is distributed along the light
fransmissive elastomeric matenal 44,

[0036] In the exempitficd embodiment, the hght transmissive elastomenc material 40 further
comprises a plurality of protuberances 44 extending from an outer surface 49 of the hight
transnussive elastomeric matertal 40, The plurality of protuberances 44 extend beyond the rear
surface 122 of the head portion 151 of the oral care wnplement 100, The plurabity of
protuberances 44 are provided so that the light transmissive elastomernic matenal 40 can also be
used to cleanse soft tissue, In the exemplhified embodiment, the plurality of protuberances 44 are

nubs. In one embodiment, the plarahity of protuberances 44 are comcal nubs. As used herem a

i

“nub” 15 generally meant to include a colummn-like protrusion {without hmitation to the cross-

]

sectional shape of the protrasion) which is upstanding {rom a base surface. In a general sense, the
nub, m the preferred constraction, has a hewght that is greater than the width at the base of the
nub (as measured m the longest direction). Nevertheless, nubs could melude projections wheran
the widths and bheights are roughly the same or wherem the hetghts are somewhat smaller than
the base widths., Moreover, in some Circumstances {e.g., where the nub tapers to a tp or mcludes
a base portion that narrows to a smaller projection). The base width can be sabstantially larger
than the heiuht.

18057] The plurality of protuberances 44 are designed to sipnificantly reduce a major source of
bad breath in people and improve hygiene, The plurality of protuberances 44 enable remmoval of
nucroflora and other debris from the tongue and other soft tissue surfaces within the mouth. The
tongue, in particular, is prone to develop bacterial coatings that are known to harbor organisms
and debrs that can contnibute to bad breath. This microflora can be found in the recesses
between the papillae on most of the tongue's upper surface as well as along other soft nssue
the plurality of protuberances 44 provide for gentle engagement with the soft tissue while
reaching downward mnto the recesses of adjacent papiliae of the tongue. In other embodiments,
the plurghty of protuberances 44 can take the form of ribs, Haps, ridges, raise edges, or
combinations thereof.

[0058] Referring now to FIGS. 4A and 4B, operation of the pressure sensor 161 will bhe
described. In FlG. 4A, the pressure sensitive switch 162 of the pressure sensor 161 18 i us

biased posiion whereby no pressuare 18 being apphed to the tooth cleanmg elements 130 In s
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hiased position, the pressure sensitive switch 162 in the exemplified embodiment has a dome
shape. The pressure sensiiive swiich 162 of the pressure sensor 161 15 biased into the open
position.  in the open position, the pressure sensttive swiich 162 15 spaced trom the PCB 70, and
more spectfically spaced from at least one electrical contact element on the PCB 70
Furthermore, in the open position the melt matte 175 is in contact with the rear surface 174 of the
head plate 171 such that no pressure 15 applied from the melt matte 175 onto the pressure
sensifive switch 162, In certain embodiments, i the biased open position, the pressure sensitive
switch 102 18 spaced from both of the electrical contact elements and n other embodiments the
pressure sensitive switch 162 15 always m contact with one of the electnical contact elements, and
onlv comes mio contact with a second of the electrical contact elements upon application of a
force to the cleaming portions 133 of the cleaning elements 130, When the pressure sensiiive
swich 162 18 i the open position, a circuit between the power source 32 and the mdicator 180 18
open and no power 1§ provided to the mdicator 180,

[6059] Refemng to FIG. 4B, the pressure sensitive switch 162 15 illustrated m a closed position,
which 18 achieved by apphication of a force F baing applied to the cleamng portions 133 of the
tooth cleanmyg elements 130, Specitically, upon the force ¥ bemng apphed to the cleanmg
portions 133 of the footh cleaning elements 130, the torce ¥ 8 transmutted {0 the presswe
sensitive switeh 162 5o as to force the pressure sensitive switch into the closed position. The

force F s a foree or pressure that exceeds a predeternuned threshold, Specifically, the force F or

applied o a user’s teeth during tooth brushing. In certain embodiments, the force F ix between
3.5-4.5 Newtons, more preferably between 3.8-4.2 Newtons, and still more preferably
approximately 4 Newtons,

[0068] Thus, upon the force ¥ excesding the predeternuned threshold, the melt matte 175 moves
downwardly and presses the pressure sensitive switch 162 downwardly in the direction of the
rear surface 122 of the head 120, thereby closing the space between the pressure sensitive switch
102 and the PCB 70, In the exemplified embodiment the seal laver 160 15 located hetween the
nielt matie 175 and the pressure sensitive swiich 162 such that the melt matte 175 contacts the

seal laver 160, which i tum moves the pressure sensitive switch 162 downwardly as described

herem. The force F bemg applied to the cleanmg portions 133 of the tooth cleamng elements
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force F exceeds the predetermuined threshold, the pressure seasitive switch 162 moves into
contact with both of the electrical contact elements on the PUB 70, thereby closing the circust
As discussed above, i the exemplified embodiment the pressure sensitive switch 162 18 formed
of mwetal, which enables current to flow through the pressure sensitive switch 162 when the
pressure sensitive switch 162 13 in the closed position. However, the invention 15 not to be s0
linuted and the pressure senstiive switch 162 ¢an be formead of any type of matevial that conducts
eleciricity. When the force F i apphied to the cleaning porons 133 of the tooth cleaning
clements 130, the melt matte 175 moves 1 a downward direction away from the rear surface 174
of the head plate 171, Thus, the force I applied o the cleamng portions 133 of the tooth
cleaning elements 130 causes a gap € 1o be formed between the melt matte 175 and the rear
surface 174 of the head plate 171

6061} In the exemplified embodiment, 1t i3 the protuberance 176 of the melt matte 173 that
comes mio contact with the pressure sensitive switch 102 (via the seal laver 160} when the force
Fois applied to the cleaming portions 133 of the tooth cleaning elements 130, Thus, m
emboduments that comprise the proteberance 176 {such as the exemphified embodiment), the
protuberance actuates the pressure sensibive switch 162 during use of the oral care ymplement
100, In certamn embodiments the protuberance 170 can be omtted and the rear surface 177 of the
melt matte 175 can be used o actuate the pressure sensitive switch 162,

[6062] As a result of the pressure sensitive switch 162 contacting both of the elecirical contact
alenients on the PUB 70, and due to the operable connection between the power source 32, the
indicator 180 and the PCB 70, power is supplied from the power source 32 to the indicator 180
50 that the mdicator 180 as gctivated. Activation of the mdicgtor 180 can result n the mdicator
cenerating light {when the wdicator 15 g light source), emitting & sound (when the mdicator 18 4
speaker), or vibratmg (when the mdicator 1z a vibratory element).

6063 During use of the oral care implement, when a user s brushing with g force F that
exceeds the predetermuned threshold, the mdicator 180 will activate to provide an mdication to
the user that he or she s brushing with too much torce. Thus, upon the tndicator 180 activating,
the user will reduce the amount of brushing force betng used untd the mdicator 180 deactives
{such as by the light source turning off). The user can complete this action without ever stopping

the toothbrushmg action.  Lipon the user decreasing the brushing torce, the pressure sensive
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switch 162 will bias back into s dome shape. thereby biasing the melt matte 175 back nto
contact with the bottom suriace 174 of the head plate 171 as illustrated i FIG. 4A

0064} In certain embodiments, the pressure sensiive switch 162 can be omtted and the

Spectfically the bottom surface of the protuberance 176 can be coated with a conductive
material.  In such embodiments, the protuberance 176 can be used as the switch such that the
protuberance 176 conung mto contact with the PCR 70 {and the electrical contact elements
thereon) will close the swilch and enable current to How from the power source 32 to the
mdicator 180, In such embodiments, the seal layer 160 will have an opening therem for the
profuberance 176 to extend through the seal layer 160 for contact with the PCB 78, The seal
layer 160 may be secured directly to the melt matte 175 10 prevent the ingress of fluids onto the
PUR 70, In other embodiments, the rear surface 177 of the melt matte 175 can be coated with
the conductive material to form the swisch.

10068] Refemng now to FIG. §, a rear perspective view of the head 120 and a neck portion 118
of the handie 110 of the oral care mmplement 100 13 tlhustrated. The head 120 of the oval care
implement 100 has the tooth cleaning elements 130 extendimng from the front surface thereof, and
the hght ransmuissive elastomerte materiat 40 with protuberances 44 extending therefrom on a
rear surface thereof., The hight transnussive elastomeric material 40 comprises a first potion 46
that overlies the rear surface of the head 120 mcluding the indicator 180 {(1¢., hght source} and g
secomd portion 47 that overlies the neck portion 115 of the handle 110, Despite the mdicator or
light source 180 being located on the head 120, light penerated by the light source 180 is
distributed by the hight transmissive elastomeric material 40 form the first portion 46 to the
second portion 47, As a vesult, the hight from the fight source 130 15 transnutied through the light
transimussive elastomernic matertal 40 at the neck portion 115 of the oral care umplement 100,
This enables the hght 1o be vistble to a user even durmge brushing, Specitically, during brushing
the head 120 of the oral care implement 100 15 located within the user’s mouth, and therefore
light emttting through the head 120 may not be vistble to the user. However, the neck portion

113 of the oral care umplement 100 5 not entirely contained within the user’'s mouth duning

o

brushing. Thus, when the Heht emits through the neck portion 1135, the user can see the lght. As
a result, when the light enuts via the neck portion 115 of the oral care implement 100, the aser

will be informed that the user 18 brushing with excessive force.

-
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[8866] In order to ensure that the light emits through the neck portion 13, the first portion 46 of
the hight transmussive elastomeric matersal 40 can be formed of a higher density than the second
portion 47 of the hght transmissive glastomeric material 40, Alternatively, the first portion 46 of
the hght transmissive elastomenc material 40 can be formed of a material that 15 less light
transnussive than the second portion 47 of the hght ransmussive elastomeric material 40, Suil
further, a reflector can be postioned between the light source 180 and the first portion 46 of the
Light ransmissive elastomenic material 40 to retlect the gt towards the second portion 47 of the
light transnussive elastomeric matenal,  Any of these arrangements will ensure that the hght
generated by the fight source 180 emits through the neck portion 1135 of the oral care mmplement
O

[0067] Referring to FIGS. 125 concurrently, in one embodiment the invention can be directed to
a method of forming a toothbrush as descnibed herein above.  In such an embodiment, the
invention comprises forming the body 150 comprising the handle portion 152 and the head
portion 151, with the basin 1534 formed mto the front surface 121 of the head portton {51, The
method then comprises operably coupling the hght sowrce 180 to the rear surface 71 of the PCB
70 and operably coupling the pressure sensitive switch 162 {o the front surface 72 of the PCB 70,
thereby forming a prnted cirenit board assembiyv.,  Next, the method mcludes postitoning the
PCB 70 within the basin 154 and connecting the pre-formed cleaning element assembly 170 o
the head portion 151 to enclose the front opening 123 of the basin 154 such that the presswre
sensitive sw2itch 162 15 responsive to pressure applied to a plurality of tooth cleaning elaments
of the pre-formed vleaning element assembly 170 to activate the lglht source 180

[00068] In certain embodiments, the pre-fonmed cleaning element assembly 170 15 formed prior
connecting the pre-formed clegmng element assembly 170 to the head portion 151, In such
embodments, the pre-formed cleaning element assembly 170 1s formed by mserting the plurality

of tooth cleaning elements 130 through the tuft holes 172 in the head plate 171 so that each of
the plurality of tooth cleaning elements 130 comprises the cleaning portion 133 extending from
the front swrface 173 of the head plate 171 and the base portion 134 extending from the rear

surface 174 of the head plate 171, Fumally, forming the pre-formed cleaning element asserbly

form the melt matte 175 adjacent to the rear surface 174 of the head plate 171,
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[0069] As used throughout, ranges are used as shorthand for describing each and every value
that 1s within the range. Any valae within the range can be selected as the terminus of the range.
in addinon, all references cited herein are hereby incorporated by referenced in thew entireties.
in the event of a conthict in a definition m the present disclosure and that of a cited reference, the
present disclosuare controls.

[6076] Winle the invenuion has been descnibed with respect 1o specific examples mcluding
presently preferred modes of carrving out the mvention, those skitled v the art will appreciate
that there are numerous varattons and permutations of the above described systems and
lechniques. 1t 15 to be understood that other embodiments may be utihzed and structural and
functional moditications mav be made without departing from the scope of the present mvention.
Thus, the spirtt and scope of the mwvention should be construed broadly as set forth m the

appended claims.

ot
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CLAIMS

WHAT IS CLAIMED IS:

A toothbrush comprising:

a body comprising a handle portion and a head portion, a basin formed into a front
surface of the head portion;

a cleanmmyg assembly comprising:

a head plate;

a plarality of tooth cleaning elements, sach of the plurality of tooth
cleamng elements comprising a cleaning portion extendmg from a front
surtace of the head plate and a base portion extending from a rear swriace
of the head plate;

the base portions of the plarality of tooth cleaning elements mehted
together to form a melt matte adjacent the rear surface of the head plate;

the head plate of the cleaning element assembly positioned in the basin and
connected {o the head portion;

a pressure sensor adjacent a vear surface of the melt matie such that pressure
apphied to the cleanimg portions of the plurality of tooth cleanmg elements s transmitted
1o the pressure sensor; and

an mdicator operably coupled to the pressure sensor for generating a user
perceptive signal upon the pressure sensor sensing a8 pressure that exceeds a

predeternuned threshold.

The toothbrush according to clamm 1 further comprising a printed circust board located
within the basin, wherein the pressure sensor COMprises a pressure seasitive switch
operably coupled to the printed cwcwt bogrd, and wherein the wmdicator 18 operably

coupled to the printed civeuit board.

The toothbrush sccording to claim 2 wherein the printed circuit board comprises a front
surface and a rear surface, the pressure sensitive switch attached 1o the front swrface of
the prnted cwcuit board and the indicator attached to the rear surface of the printed

cirewt board.
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The toothbrush according to any one of claims 2 to 3 further comprising a seal layer

printed circuit board and the pressure sensitive switch.

The toothbrush according 1o any one of clams 2 to 4 wherein the melt matte comprises a

protuberance extending from the rear surface of the melt matte, the protuberance

actuating the pressure sensitive switch.

The toothbrush according to any ong of claims 2 t© & wheretn the mdicator 18 a Hight

SR

The toothbrush according to claim 6 forther comprising a hght transomssive elastomeric

material coupled to the head portion that overhies the light source.

The toothbrush according to clamm 7 wherein the hght transmissive elastomeric material
comprises a frst porbion that overhies the hght souwrce and a second portion overlyimg a
neck portion of the handle portion, and wherein hight generated by the haht source 15

second portion.

The twothbrush according to anv one of claims 7 to¢ & wherein the light transmissive
elastomernie material further comprises a plurality of protuberances extending from a rear
surface of a head of the teothbrash for cleansing soft tissue, the cleaning portions of the
plurality of cleanming elements extendmng from a front surface of the head of the

taothbrush.

The toothbrush according 10 any one of claims 7 to @ wherem the hght transnussive

elastomernic matenal seals the rear surtace of the printed circuit beoard.

The toothbrush according to any one of claims 7 to 10 wheremn the basin forms a through
hole m the head portion, the hght transmissive elastomeric matenal sealing a rear opening

of the through hole, and the head plate enclosing a front opening of the through hole.

The toothbrush according to any one of claims 6 to 11 wherein the light source is located

within a depression formed W a ledge portion of the head portion, the ledge portion

i Y

extending mio the basm.

The oral care implement according to anyv one of claims 2 1o 12 further comprising:
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a power source located within a cavity formed in the body, and wherein the

printed circut board s operably coupled to the power sourge; and

a moiion mdacmg element for imparting motion to the head portion, the motion

mducing element operably coupled o the power source.

A method of torming a toothbrush comprising:
a) forming a body comprisimg a handle portion and a head portion, a basin formed

i a front surface of the head portion;

b} operably coupling a hight source to a rear surface of a printed circuit board and
a pressure sensiive switch to a front surface of the printed circudt board, thereby formung

g printed circuit board gssembtly;
¢} posttioning the priated circuit board assembly within the basin;

d} connecting a pre-formed clegning element assemably to the head portion to
enclose a front opening of the basin such that the pressure sensitive switch 18 responsive
to pressure applied to a phlarality of tooth cleaning elements of the pre-formed cleaning

clement assembly to activate the hight source.

The method according to claim 14 wherein step d) comprises forming the pre- formed
cleaning element assembly according to the following steps prior to being comected ©
the head portion:

inserting the pluraltty of tooth cleanmng elemenis through holes m a head plate so
that each of the plurality of tooth cleaning elemenis comprises a cleaning portion
extending from a front surface of the head plate and g base portion extending from a reay
surface of the head plate; and

metimg the base portions of the plurality of tooth cleaning elements to form a

melt matte adjacent the redr surtace of the head plate.

20
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