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BACKGROUND OF THE | NVENTI ON 1. Field of the Invention Thi s

i nvention relates to a toothbrush conprising a 10 handl e made of a
relatively rigid plastic material and a mul ti-conmponent toothbrush
head, one conponent of the head bei ng made of the sanme material as the
handl e, the ot her being conprise a sit. he head
i's resilient and flexi bl eTW%WT‘StHuEAY)TrN%bg%‘}Pga&ﬁia%ggﬂﬁns[%“% sogNt 0 oA
segnents. Each segnment is linked to an - adj acent segnent by neans of a
flexible joint, which conprises a relatively thin integral bridge or

hi nge, oriented transversely to the longitudinal axis of the

brush, madesof the sane material as the handle and a slot 20 or groove
running fromthe top or bottom surface of the bridge to the top or
bottom surface of +the brush, respectively, depending on the

pl acenent of the bridge. According to one aspect of the invention each
end of the transver sel y oBRACKGROUYDOOF: TR INMEENTION a flange at 25
Its extrene outer edge, and the groove and the flange are filled wth
a soft el ast omsk. Hasld of heherEoeesbion t he

This invention relates to a toothbrush comprising a

iO handle made of a relatively rigid plastic material and a
multi-component toothbrush head, one combonent of the
head being made of the same material as 'the handle, the
other being comprised of an elastomer. ) The head

is resilient and flexible by virtue of being divided into

15 two or more segments. Each segment is linked to an
adjacent segmént by means of a flexible joint, which
comprises a relatively thin integral bridge or hinge,
oriented transversely to the longitudinal axis of the
brush, made of the same material as the handle and a slot

20 or groove rﬁnning from the top or bottom surface of the
" bridge to the top or bottom surface of the brush,
respectively, depending on the placement of the bridge.

According to one aspect of the invention. each end of the

transversely oriented groove terminates in a £flange at
25 its extreme outer edge, and the groove and the flange are
filled with a soft elastomer. Due to the presence of the
elastomer-filled flange, the mﬁlti-component joint is

resistant to peel stresses, which are caused by flexing




el astoner-filled flange, the nmulti-conponent joint is resistant to

“peel stresspgogid¥seh are caused by flexing RIEAUSOBVERGT
SHEET - 2- of the hinge in such direction
that the flanges flex away fron1each42¢mw as the brush head either
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first . ing O ridge suc hat the upper 0 surface
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to the botton1or bri st eari ng surface and~ second by

sel ection 50f 38cR8f ONBRE frodl bhagh\éaltfhlﬁbaoa@r tdikd a8ge te Sﬂ@é& Asg
har dness f||||ng t he groove. 2. Description of the Prior Art

Toot hbr ushes Eposs oraangmddor ildd € bben deteanfiin@d atténspkhatan

of fer inprove access to hard-to- reach areas such as the |ingual

surfaces of tl@edfireile anglept hamely hshi,ndviitie respeam! Bo sthel aekrg a1l e
bristles 20 in contact wwth the outer surfaces of the front teeth are
) of the head, wherein the degree of flex is limited first
by the positioning of the bridge such that the upper
100 surface thereof is flush with the upper surface of the
head and the groove rumns to the bottom or bristle-bearing
surface, and second by the selection of elastomers
falling within a certain range of Shore A hardness
filling the groove.

15 2. Description of the Prior Art
Toothbrushes with curved or angled bristle tip
configurations that offer improved access to hard-to-
reach areas such as the 1lingual surfaces of the front
teeth, and behind the rear molars, placing more bristles
20 in contact with the outer surfaces of the front teeth are
well known in the art. However, many current brushes
which have rigidly mounted bristles and a rigid curved orx
angled bristle surface exhibit an inherent disadvantage
when brushing both flat as well as concave tooth surfaces
25 because placing a curved or angled bristle surface on
flat tooth surfaces results in fewer bfistles making
contact wiﬁh the teeth. These fewer bristles must

support the brushing forces applied through the handle,
-

This Sheet Has Been R

T

THIS SHEET HAS BEEN
REP; Ackp




wel | known in the art. However, many current brushes whi ch have rigidly
mount ed bri swo emssaed a rigi d curved or angl ed bristl e sur PEFAISIIMINS t
an i nherent di sadvant age when brushing both flat as well as concave
tooth surfaces 25 because placing a curved-or angled bristle surface on

the tooth,  VRRER VATL weafly I pRerdind® WL Gin, ﬁi%ﬁ% 1%”91@8-
forces appliedgbReoUugbdibRAKES: have VA 9845@&@2 ti configuration

PCT/ US98/ 12965 ch W resu
premature spl ayelgnghtele WigHdmg. mounté@”etﬂémnﬁﬁﬁgéﬂ%§)f“Wﬁicﬁ are
"power tip" configuration (elongated rigidly nounted tip
bristles) whiebaimed to hah@i nbfptevEayeadd@ssV BEsrass. benrdi t Brusueld
brushes 5 are illustrated in WO 94/09678; GB 304,459; U.S.

1, 639, 880, JandabeS. 418G fHied t hént eatthi nga /0bemai;ch @Be 304,45%or por.ated
herein in their entirety. Thus, while fixed angle heads offer -

i nproved accesd3,639,886, dnfif E.t 4,800, 6@Achtheateachiyan®ewhioh are
their 10 shortcomings, it would be deS|rabIe to have an angl ed or
curved brush héagorparatedxbereisk irno thdimtantwety . position when the

brush is subjected to typical brushing forces. .. Toot hbr ushes

that include heads FauEng whille i fixed amglearheads apEferedrmureved oanedss

together in varie constructions, such as by hinged
1€¥%cult to reach areas, because of their

articul ated seE9lod§

10 shortcomings, it would be desirable to have an angled or
curved brush head that flexes back to a flattened
position when the brush is subjected to typical brushing
forces.

Toothbrushes that include heads having pivoting or

15 articulated sections joined together in a variety of
constructions, such as by hinged articulated sections are
well known in the art.

For example, WO 92/17093, the teachings of which are
incorporated herein in their entirety, discloses a

20 toothbrush in which the head is divided by one or more
hinge-forming grboves in the side of the head opposite to
the bristle-bearing side into at least two segments that
are flexibly and resiliently linked to each other and/or
to the toothbrush handle. An elastomeric material fills

25 each such the groove.

WO 96/02165, the teachings of which are incorporated
herein in their entirety, discloses toothbrushes with

resilient, flexible heads, certain embodiments of which



wel | known in the art. For exanple, WD 92/17093, the teachings of

‘whi ch are ' rporated herein in their entirety, digefossanze 20
t oot hbrush Wﬂ’%ﬁ?ﬁ“ﬁ the head is divided by one or nore hi nge- f or m ng

grooves in the side of the head opposite to4- the bristle-bearing side
into at | east two segnents that.. are fl exibl %ﬁd resili entl%al i.nked to
each ot her andd®g similgs iR tRREHLFRSYNARINE. 11085k o R € cenppeimgnt
fills 25 each such the grogve. , WO 96/ 02165, t t eachi ngs of
which are inco’r‘ﬁ%réte‘auwgd ﬁ’&aéif PR f‘ﬁeifro%'l‘ﬁér Yy,ahdiéf?%g‘é‘ger'gm’ere‘l

t oot hbrushes w

b eh o bn exeL88ion®he LAY Mahdedon C8LkANY STRBALIEALS Olg

Sa- ol | ar : 1 : .
2 urved head ERERRELRoEHE S g Se gl - §880veS" :r BN it ences 957
the handle.c A di t i ' v 1 PEEFnp
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filling such grooda@oveputbul,itini hdiisiile tiflsst hlat o ebgfifatE 2in 2

concave profil e stress-free configuration. head can al so

flexibly confogpghbave CaRPYEL1RI Ohhl erHEr i S¥ress- fhedshédlfigh®ation.Orhe
97/ 07707, the teachings of which are incorporated herern in their

entirety, di schesascant eaidbresdximipwhiéhform tbha fdoidit lptyEDiet Barhagd
is concentrated in the tip of
brushing.

10 WO 97/07707, the teachings of which ar=2 incorporated
herein in theif entirety, discloses a toothbrush in which
the flexibility of the head is concentrated in the tip of
the head. The head comprises a substantiully rigid base
region adjoining the handle on one side and a link region

15 on the opposite side which is 1linked to the flexibly
resilient tip end. The 1link region may comprise an
aperture, space or chasm in the head material, which has
an elastomeric material wholly or partially f£filling the
aperture, space or chasm. The tip region may be angled to

20 form a "power tip" construction.

Co-pending U.S. application serial no. 08/762,783,
the teachings of which are incorporated herein in their
entirety, discloses a toothbrush having a flexible head
divided into two segments separated, in some embodiments,

25 by a generally T-shaped groove, which, in longitudinal
cross section, extends transversely across the upper or

top surface of the head.



the head.” The head conprises a substantially rigid base regi on
-adj oi ni ng twe oksssdt e on one side and a link region 15 on thé’%‘g%f‘?%ﬁssi de
which is linked to the flexibly resiliﬁnt tip end. The link region may
conprise an '~ aperture, space or chasmin"the head material, which has

an el astomeric mat ghkak Vﬂf&'é{b@{repgﬂﬂl@ldé’tiéﬁéi AgluBerate tEHSEhMFEshes
space or chasm The tip region may be angled to 20 forma "power tip"

construction. with headed- BENAByihS doprésat ich Faekdbindty)8/ éadh/8sE
t he teachings of which are incorporated herein in their entirety,

di scl oses a toghdir uBdilavity pfdeikddl endend to Iimitedthat odégbee of
segnents separated, in sone enbodi nents, 25 by a generally T-shaped
groove, which,flexiloihhitydofiathe headr.oss section, extends transversely
across the upper or top surface of the head. WO 98/ 58562

PCT/ US98/ 12965 It has also been found that in certiihe s¢gmehbed
publications illustrate toothbrushes w th heads of varying degrees of

flexibility, ceetlprush beadsfahaving protitde caRmENen: | i1RintHe RGeS
of flexibility of the head. 5 I't has al so been found that in
certain segmerR@eh  hard opipBrdsh FLBdSIELi R} ARARMMLT 0 RISNERLS 0} WEED a
havi ng both hard plastic and soft el astqQper elepents, wth a
groove- creat i r@?°°%?a§£%ﬂ’é?'99i'l I e%laﬁFﬂBEr‘SéHSo@Qn gﬁgge mﬂ)?EYjﬁr@ﬁt s, the
there 15 2 COnsldeiable epunt .of StUSES LAGSH 4BcBRe! % It NETalla' ©
10 on the joint when it is forced to flex in such a way that
adjacent segments are forced to flex away from each
other. This stress can cause delamination of the
elastomer, beginning at the extreme outer edge of the
groove and continuing along the entire surface of the
15 groove leading to failure of the joint. None of the prior
art brushes provides means to improve the adhesion of the
elastomer to the walls of the groove.
OBJECTS OF THE INVENTION
It _is.. ; _ar.if 'lbbj_.ect' .of this invention to provide a
20 tobthbr\ié'ﬁ:”w'itﬁ..a flexible, resilient, angled, segmented
brush head, at least one segment of which is designed to
flex, under average brushing pressure, to a pre-
determined extent to result in a flattened position when
the brush is subjected to an average brushing force by a
25 typical adult consumer.
It is another object of this invention to provide a

toothbrush with a flexible, resilient, angled,

articulated brush head, divided into segments by one or
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adj acent segnents are forced to flex away from each other. This
‘stress CaRyoGgHssez del am nation of the el ast omer, begoosygnadsst he
extrene outer edge of the groove and continuing along the entire
surface of the 15 groove leading to failume of the joint. None of the
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force by a 2 consurmer. I s anot her objecCt of

this invengi oy %%w 8nd cohf9hiiPhYShin¥bt hehe @ grddeXi . thereby

resilient, angl e articulated brish head, divided into segnents “by

one or Wi x8568he elastomer from the hard plasthel/ 588/ 32905%

- 6- nore el astoner filled grooves, which includes neans to ensure
that the el astgfirthd idtddnge each groove i s not unduly subject to stress
forces that will cause the peeling of the el astonmer beginning at the
outer edge of 5 the groove andcSUMMARWUDWRITHEt DNVANTgONove to t her eby
separate the elastonmer fromthe hard plastic side walls
According to the invention, an injection molded
10 multi-component toothbrush comprises' a biistle-bearing
head made of a first component, namely a relatively rigid
plastic material which is divided into two or more
sections, which, when unstressed, are normally biased to
assume an angle with respect to each othexr, to thereby
15 define an articulated head. The two sections of the head
have facing ends joined by a thin bridge or hinge section
oriented transversely to the longitudinal axis of the
brush, the bridge being integral with the two head
sections. The upper surface of the bridge section is as
20 close as possible to, and preferably flush with, the
upper surface of the head (opposite to the bristle-
bearing surface). The space between the two facing ends
is filled with a second component, namely a soft
elastomer of approximately about 5 to about 30,
25 preferably about 13 to about 30, Shore A hnardness. This
construction defines an articulated head of limited flex

motion, which, when utilized by the average adult

brusher, who, it has been determined, applies an average



of the groove. ' SUMVARY COF THE | NVENTI ON

*Accor di ng twOowBEsséhventi on, an injection nolded 10 nulti- corﬁﬂ@?ﬂs’u%s

t oot hbrush conprises a bri stle-beari ng head made of a first conponent,

nanely a rel atlvel y ri g| d pl astic matefral which is divided into two

or nore 19%@ bk gheg, dSGE @ﬁ&@d £AlkdiON e8! by digsesht Pa11y
t espect t o]

assune an angle w 0 each fo thereby 15 define an

articul ated hegfh d8ged WpoadEHicS Bhet EQeEﬁMe, sediiaecéd@chaggersss tpiged
by a thin bridge or hingée section oriented transversely to the

| ongi tudi nal axhve@Eibhe in abluUshsthRedy, dge hBeigigigntegrab WHdt twRehWO
head sections. The upper surface of t he bridge section is as 20 close
as possi bl e t can angbprédr abbycé| usdis W £homt herushingppeissurémoeeaf tbRe
head (opposite to the bristle- beari ng surface). The space between the
two faci ngsendsSlexibléshéalll edtuirhls & csddmndrianpomkentonfibgetrgtionof t

el astoner of approxinmately about 5 to about 30, 25 preferably
about 13 to about 3ThusShotkeAabavénesenfigusation poeyvidest icorhehrd i having

articulated head of limted flex noti on, which, when utilized by the
average adult a freerenfesegment iwhinh fﬂe@ﬁeaedumnge@orap@ iuse afremednge
WO 98/ 58562 PCT/ US98/ 12965

initial angle of what has been determined to be
approximately 15_ to a flat position when brushing flat
10 tooth areas. This configuration also greatly resists
flexing beyond the initial 15 angle to an increasingly
concave configuration, which is highly desirable because
it keeps the bristles from the front and rear portions of
the head from engaging eaéh other. However, the brush
15 head will flex to a convex configuration in the event an
aggressive brusher exerts more than average pressure
while brushing to thereby help avoid or minimize injury

to the gums.
The bridge is made of the same resin from which the
20 toothbrush is formed conventionally by injection molding,
to produce an integral construction. Typically,
polypropylene resins are used to mold the rigid
toothbrush bodies, although certain grades of nylon may
also be used. The thin bridge permits limited flexing
25 between the two head sections, the head being injection
molded in such a way as to result, in the finished multi-
component product, in an angle of about 15_ between the

two head sections. That portion of the head between the
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brushing force of 0.5 pounds, flexes to a substantially flattened

"position. T, snagﬁ'zbl e, segnented head of this I nvent i onpcriisedsizoes

i nstances, Is Tesilient, so that when an applied force, as from
brushing, is renoved, the 5 flexible hegd returns to its original
configuration. Thus, the above configuration provides a head

havi ng a twee harfl segabhonGhiish Inekbe dF@ThPhorndAlalserirpingn from
initial angle of what has been determ ned to be approxi mately 15[ err]

to a flat positR8n RREACHROBRARANE afuriace; Rf hthe ehead pearly” to the
conoura[on Lo LY SRS g, BA RISINE b el S,
bort 1 ons of - POBER . PR ER BB F BAIR PR SR P (R ERRReagy
brusher  exbr s ¥ 2B EEaREEL, MAAIAGD il | USRI A0Re | of HHK CR3uEE.
$ hmde of {hotZsbetarTyl TLER (MUHRE 1s ffuglls hTeqllingar with PRbIC
conventional |y Behn &ﬁi‘f@@emﬂﬂi Elﬁe har gﬁéaﬁrt:(a.@C@keléEon | £ alf orms

construction. ypically, ~ polypropy resins are wused to nold
the rigid t hEO MM Usha bBElgS ofaldowsruse! t @he @ladesi Hf £ayhen, M so

al so be used. The thin-bridge permts limted flexing 25 between the two
head sections, piyhe deacob®iend lich=8Ct | 8o  conifbiiest | N isjdetiony aslding

result, in the finished nulti- conponent product, in an angle of about
15 Dbet weel0 t herocesst,wowhehd sesbfanseladbahepordd odiafi tt hehbeatkddeef

t he

flexing. The construction is such that the head section

most remote from the handle, in its £final configuration,

is tilted at an angle of about 15_ with respect to the

head section nearest the handle, the latter head section
15 located at one end of the handle.

There are considerable manufacturing efficiencies
with having the elastomer material of this ?nvention used
in the flex area being the same elastomeric material as
that which may be used as a grip materiai in the handle

20 area. Therefore, a configuration which allows flexing
under the loads typically encountered during brushing
with materials which are suitable for use as a grip would
be desirable.

To achieve the desired ranges of motion indicated

25 above it has been found to be desirable tc position the
plastic resin bridge between the tip and handle portions
of the head as far from the bristle-bearing surface of

the head as possible. The upper surface of the bridge is

\
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- 8- t wo weadrssssetions is in the formof a slot running f r RET/USIg12265
bristle-bearing surface of the head nearly to the opposite side of the
head, the hinge being as thin as possi BI’e consistent with all ow ng

flexibility of %’erégﬂ%%d‘ Brv fhosh rigaki Eﬁed‘a'ﬁp&tﬁﬁrli%%@| le fendf Hdta

br ush. Pre the hinge is flush or CoOllinear with the upper

surface of the harsthm aMd1etede! & ohehi-ehainase of theherhghd and body of
t he brush. The slot is filled, also by a conventional two conponent

injection nolding 10 proceBRIER DBSERIPTION @Ft (MHE DRAWINGS the degree of
fl exing. The construction is such that the head section nost renote
fromthe handle, irFigeréi naliscanfspdeatienationali sriewt diillastzatdngl chef
about 15[err] with respect to the head section nearest the handle, the
| atter headS setbiothbrifsi obhetdd ef thdsenitneénthenhauiierding to aTHdmst
are consi derabl e manufacturing efficiencies wi th having the el astoner
material of thiegbodigernton thedexteriart Burfhee afes ROVEIoNeOfatbe head
el astomeric material as t hat which may be used as a grip material in
the handl e 20igr @xoviadiwieh an cRkRPEORErisncRRtdRIal [ows fl exing

under the | oads typically encountered during brushlng wth material s
whi ch are suitabl e F89uE8e2adSadgPObtpsyRian view of the toothbrush head

shown at Figure 1.

10 Figure 3 is a top plan view of the toothbrush head
shown at Figure 1.

Figure 4A 1is a side elevational view of the
toothbrush head shown at Figure 1 without elastomeric
material.

15 Figure 4B 1is a side elevational wview of a second
embodiment of the toothbrush head of this invention,
similar to Figure 4A without elastomeric material, but
wherein the bristle tips in each head segment terminate
in the same plane.

20 Figure 4C is a bottom plan view of the toothbrush
head shown at Figures 1-3 without the elastomer coating.

Figure 5A 1is a side elevational wview of a 3rd
embodiment of the toothbrush head of this invention,
similar to Figure 4A without elastomeric material, but

25 with flanges only at the edges of the groove on the
bristle-bearing surface.

Figure 5B is a bottom plan view of the toothbrush

head shown at Figure 5A without the elastomer coating.



be desirable. To achi eve the desired ranges of notion indicated
25 above it gh found to be desirable tc position the PCTUSYSA1 2955

resin bridge egmeen the tip and handl e portions of the head as far
fromthe bristle-bearing surface of tht0 head as possi bl e. The upper
surface of the bridge |s WD 98/ 5856 .
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Figure 2 is a %bt?bn1p an %?E%F F toofﬁ%i ﬁggd sﬁ%mﬁﬁgt i%ﬁﬁ%a
1. 10 5F|gﬁrgﬁg|5%f§gfglggé§hﬂgeghgﬁagge toothbrush head shown

at Figure 1. Figure 4A is a side el evational view of the

t oot hbrush head sh @te FEBUNG 1a WetbaHl sekbasbadR! vtiew tak@hehlahg 1ime
Figure 4B is a side elevational view of a second enbodi nent of the

t oot hbrush headpeles rtbf,s Fiigentgonof the tdotlbrish Fheate stiown t A@utFigure
el astoneric material, but
6A.

Figure 6C is an exterior side elevational view of the

10 toothbrush head shown at Figures 6A anl 6B without
elastomeric material.

Figure 7 is an exterior side elevational view of the
toothbrush head shown at Figures 6A - 6C with elastomeric
material.

15 Figure 8 is an exterior side elevational view of
another toothbrush head, without elastcmeric coating,
designed to flex easily to a convex Or concave
configuration, wherein the bridge between the head
segments is midway between the upper and lower head

20 surfaces, with flanges at each extreme outer edge of each
of the upper and lower grooves to be £filled with
elastomer during the injection molding process.

DETAILED DESCRIPTION OF THE INVENTION

The hinge configuration of an angled, flexible head

25 toothbrush according to this invention utilizes
information which has been developed through testing
indicating that the average adult brushing his or her

teeth exerts approximately 0.5 1lbs of force. Using this



wherein the bristle tips in each head segment term nate in the sane
plane. 20 WO98/s856ure 4C is a bottom plan view of the toot hbPEIWSIEN26head
shown at Figures 1-3 without the el astoner coating. Figure SAis a
si de el evational view of a 3rd embodi neht of the toothbrush head of

. this invention,jnformst{oharal BrikAuhas?ded r@é’&ef&ﬁéaoﬂﬁ‘zj-ﬁ ra.t)rgilecﬁ’m
a: f e bristTe-

25 with flanges only at the edges of the groove on t | rrng

surf ace. flesHilie & BRghentdot hedup! ahy| QMMedt® RUMUAISBY thin
head shown at Figure 5A vvitﬁg%t t he el ast oner coatglqig. WO 98/ §8565

PCT/ US98/ 12965 groove-forming hinges bridging lthe gap befWw8HHE adfhcédt
a bottom plan view of a fourth enbodi nent of the tootHhbrush

head of this sdgmearts onsuch thatnitha fxort guys oA ishoot ekasthmRi, Gat
material, but with extra large flanges only at the edges of the groove
5 on the brfstiresimarisgcentigured to be afi gbbeutBai 959 cangbesExiondNits
vi ew taken along |ine 6B-6B of Fig. 6A of the toothbrush head shown at
Figure 6Aback portfpgur @adjOimsing etheri darmsilde. el BLakibdal \Hewded
: the 10 toothbrush head shown at Figures 6A and 6B w t hout el astoneric
| material. toothpighes hgvindexxesibientiy olisveed os@omenns oatt Hehis
! toothbrush head shown at Figures 6A - 6C with el astoneric
angle have een found to offer improved access to
difficult to reach areas behind the rza- molars and
10 behind the front teeth and to limit the flexibility of
the brush in a desirable manner.

While a fixed angle head would offer improved access
to the areas mentioned above, it would offer less bristle
contact with the flat regions of the teeth (e.g., top

15 surfaces). It is, therefore, desirable to have the brush
flex back to a flattened position when the brush is
subjected to the average brushing force of 0.5 lbs.

While the flexing action allows the ungled portion
to travel 15_ to a flattened position under the indicated

20 forces above, for aggressive brushers, the head may be
allowed to continue to flex back beyond  flat, thereby
reducing the negative affects of excessive brushing on
the teeth and gums. Moreover, the head should allow
little flexing in the opposite direction (i.e., the

25  Dbristle-bearing surfaces toward each other), as this

would tend to cause the front and rear bristles to

interengage, which offers no functional benefit.
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material. 15 Figure 8 is an exterior side elevational view of

“anot her toeydnbgseskz head, wi t hout el astoneric coati ng, d POTHVR98/12965
flex easily to a convex or concave configuration, wherein the
bridge bet ween the head segrrent‘sui's m dway between t he upper and

I head 20 f it I : t ,
ower hea surfacesy,ui thof 3 fﬁ?ggte@mlgﬁhr efRalUt £5 egsr%ée(reeae{lﬁe

of the upper and | ower grooves to el astoner durrng

inj ection ol difigyd 0SS motion . indicatddTAbdd DESHR! PAbEAnEh THEex1
| NVENTI ON 255 The hinge]bonfﬁguration of an angl ed, fFexibIe heaﬁln%S

t oot hbrush acrish NGoulld® cohBist dfVaNtHiige Ubkl iBEEdge pdgiftdioiid Ofs
whi ch has been devel oped through testing I ndi cating that the average
adul t brushi ngedat s awayperfrom theet briselles sppfaxiemasl ypOsbibbe, of whoege.
Using this WO 98/ 58562

PCT/ US98/ 1396thinge or bridge - 8hould i rHeor n@si othia brash pessbbka.
devel oped havi ng an angl ed, fl exi ble, segnented head, the segnents
created by thiBplypropybenef ohdingeshi mges Ikriawgi ngin hethgp det weeanddj arent
segnents, such that the front 1/3 to 1/2 of its head, at 5 rest, is

confi gured to grnexabbyuregomsenges &9 rlogn 085" - . 0BEk thurik orByrdf bl hing

t he handl e. Fl exi bl e headed t oot hbrushes having resilient]ly |inked

segnents at tHRe aremgRENRA hddit f SIRES o W3fter & nfPEFedebaBEsRery of

approximately about 5 to about 30, preferably about 13 to

10 about 30, Shore A hardness, the desirad ranges of
flexibility can be achieved. With the hinge placed
cpposite the bristle surface, when one pushes the tip of
the brush down (undesirable), the elastomer is subject to
compression forces. As elastomers resist compression,

15 however, this configuration prevents undesirable downward
motion. At the same time, this configuration permits
flexing in the opposite direction, as no elastomer is
being subjected to compression as a result of the
flattening of the brush head.

20 Thus, the configuration claimed herein provides a
head which flexes during normal use from an initial angle
of approximately 15_ to a flat position when an adult
brushes flat tooth areas and exerts an average brushing
force of 0.5 lbs. This configuration also greatly resists

25 flexing beyond the initial 15_, which is highly desirable
to keep the bristles from the front and rear porﬁion of

the head from engaging each other.

\
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difficult" to reach areas behind the rear nmolars and 10 behi nd the f/féﬁ%
8 er

‘teeth and two 988862t he flexibility of t he brush in a desPFA{HSe

While a fixed angl e head woul d of fer inprovgg acces to the areas
menti oned above, it would offer less bristl contact with the flat
regions of the teetRefergingt dow o Bigdbees) . al bide, ellearaafiomgl debéw abt e
to have the brush flex back to a flattened position when the brush is
subjected to the sgpethbeushusdmipodyinge tife Oféathses and condghiruettilem of
flexing action allows the angled portion to travel 15[err] to a
flattened posi tilis uldsention nilscshewn 20nf @ cesrpboad, pesibionessiich a
brushers, the head nay be allowed to continue to flex back beyond
flat, thereby portieniucthg the rhapdise desigrated e&%es%?ve br‘ﬁbilﬁg Bot
the teeth and guns. Moreover, the head should allow ttle flexing_ in
the opposit8 digampiefely. Showhe ipswiddi e euﬁééﬁsr‘itjm%u?]f‘%%e§hq ohRgle
each other), as this , would tend to cause the frodtJ regr
bristles to  extonds e ROFFEORMA LY oS shA8 indPPGHEY P’us That
WD 98/ 58562 ' CT/ US98/ 12965 -

-12- | PIELL RO diheichert MERLSER EBSal designated ¢

i nge or bri dge TR L | SRGHIGE 14 A ex'cﬁttméﬁ'&‘%%‘é#g dtate 3 °fhf1e
possi bl e, icéhat portion of the head most remote from the handle is
10 designated as (front) section 16. An elasitomer section

or joint bétween facing ends 'of sections 14 and 16 is

denoted generally as 18. However, as Figures 1-3

illustrate an embodiment wherein the elastomer also

covers much of the top (18a), side (18b), lowér

15 peripheral edge (18c), and lower groove (18d) surfaces of

the brush to thereby act as an elastomeric.bumper around

such surfaces of the free end of the brush in a known

manner, the joint construction will be discussed below in .

greater detail. A plurality of tufts of long bristles 20a

20 and short bristles 20b extends at generally right angles

to section 14, while a similar plurality of tufts of long

bristles 22a and short bristles 22b extends at right

angles from section 16. Tufts of bristles 22a and 22b

are thus at generally right angles to lower surface 24 of

25 head section 16, while tufts of bristles 20a and 20b are
generally perpendicular to lower or bottom surface 26 of

head section 14. It will be recognized by those skilled

in the art, that the bristles are not required to be



5 hinge or bridge should be as thin as possible.

"Pol ypropy!l apg ofisgdges are known in the art, and are gener abdE/US98/12965
reconmended to be .005"-.025" thick. By filling the area beneath the
hinge with a soft el astoner of appr oximktely about 5 to about 30,

f bl b 3 h
Panges o - blrpendfentdy B3 ne B anSIoie ol DRLERRCDE MY niea! bEE
0Bpos: e the Q'Eﬁfté.ﬁs 3] aEﬁervwa%fgmse Prdesedbsct | enékero. the brush

down (undesira el astonmer 7is subject to conpression forces. As
el astonmers resist @amsessi Yost 13nhomeyer, it hhsdcof | gheat ndddpee\snt he
undesi rabl e downwar d notion. At the sane tinme, this configuration
permts f | @xasgondrt hoapedsijicdnt r eecitdon assndmthsdesenn Sinteghbailng
subj ected to conpression as a result of the flattening of the brush
head. 20 5 ridge, 38 hefcoalaguvakronandaianedrioeve n4pr con dedther silead
whi ch flexes during normal use froman initial angle of approxi mately
15 to a flat posereofi. wden seendlast in Figshds Al poxtubom efedshendpper
exerts an average brushin force of 0.5 Ibs. This configuration also
greatly resi stsur%cefo&%agdmﬂmmeskaletan 1§, ighidesdisated 6a and

desirabl e ,to keep the bristles fromthe front and rear portion of

the head from &pgédusg o&thhotthe  level \@98?-5859’2‘31” coating 18 on top
PCT/ US98/ 12965 Referri % now to Fj gure 1, a sjde elevational view
of surface of the sh. As st séen in Figure 2, the

10 elastomer coating extends around the sides of the brush
and down to the bottom surface along edges 18c. It will
be understood by those skilled in the art that such
extension of the elastomer coating to form a bumper is a
feature unnecessary to the practice of this invention and

15 is well known to the art, as demonstrated by German
Patent DE 36 28 722 and European Application 0 310 482.

Referring now to Fig 4a, the brush of Figs 1-3 is
shown without the elastomeric coating 18. The relatively
hard (compared to the elastomer) plastic brush body or

20 skeleton is comprised of front section 16 having a first
upper surface 16a and a second upper surface 1l6b, 16b
being lower than 16a; rear section 14 bhaving a £first
upper surface 1l1l4a and a second upper surface 14b, 14b
being lower than 14a; and bridge 30, the upper surface of

25 which, 30a, is collinear with upper surfaces 14b and 16b.
Upper surfaces 1l1l4a and l1l6a and a generally inverted T-
shaped groove 38, in longitudinal cross section, begins

at the lower surface of bridge 30 and is thus located



a toot hbrush enbodyi ng the features and construction of this invention
is shown i nW® 9868%62cal position, with a portion of thePRAMPO#12965

designated as 12. While not 5 conpl féel y shown, it will be
under stood that the handle ext ends hortzontally and has a | ongi tudi nal

axis. That  pePpbbhonsebtiBashepd naai el taﬁdhaéﬁ{:énaé d@éwﬂnaé&d 1¥Wer
(rear) section 14 and is collinear with the handl e, whi t hat portlon

of the head noghrEatreke Z4,0m6 henbeadlie itserminadesi artatiaﬂs agxttefBt buter
section 16. An el astoner section or joint between facing ends of

sections 14 andddé iam flangnodzd @erdelgd lgr 26nel80 idoveypsicaldg of a

Figures 1-3 illustrate an enbodi nent wherein the el astoner

al so covetbicknebs dfetwdmn 20panfldd) thousendth8bpf dmwenchl5 The

peripheral edge (18c), and | ower groove (18d) surfaces of the brush to
t her eby actd ashandbﬁaslawerhgadunﬁectapwndlfl "1éuchangdr f hodsigs tAe faree
end of the brush in a_known manner, the joint construction will be

di scussed bel oW¥PAcally gmadided defrplm. A plpkasti¢ oPriuftesid |sugh as

bristles 20a 20 _and short bristles 20b extends at%fgenerally ri ght angl es
to section 14 P%Ypﬁoﬁyéleﬁielraralpﬁllﬁ%ﬂmt9361’-53{1@“%1' efoRd ylomr polysersla

and short bristl es?i?b %t ends g es fromsection 16.
Tufts of bristT@¥ eZ?‘l?e eFFGQ aﬁog@ﬁ‘éi’lﬂ-??erl @Rinsglasluge

| ower surface 24 of ead secti on 16 wh#:1 tufts of bristles 20a and

20b are %F%W? pe epfé?i’a“’f‘ ul gl"lrtp&#eov\e OBPPR, su]P’f’ag:e P2 Qf and
head sect 'l@n oséél%l b?9§ ogn&?%glet %ﬁ)}?yléiﬁ’séoéé‘i%sg. in the art,

that the bristTés aré no

It has been found that there is a significant amount
of stress on the joint between the rubber and the plastic
wall of the groove in the hinge area. The joint relies on
fusion between the elastomer and the harder polypropylene

15 plastic toothbrush body material. This fusion occurs as a
result of the injection under pressure of the elastomer,
at a temperature greater than the melting point of the
elastomer, onto the plastic body part Ideally, a
chemical bond is formed where the two materials meet, due

20 to a thin surface layer of polypropylene, for example,
melting and fusing with the molten elastomer.

While it is possible to produce toothbrushes with
good surface fusion between the rigid plastic and the
elastomer by wuse of a significant amount of process

25 control, primarily controlling the temperature of the
rigid plastic and the incoming molten elastomer. Even in

acceptable samples, patches have been found where the

bond was not as strong as in other areas. It will be



WO 98/ 58562 PCT/ US98/ 12965

- 14- pavoessssspl ar to the plane of the bottom of the headP®S98/12965ray
assunme ot her angles with respect thereto. As seen best in Figs. 1
and 3, the mddle of the el ast oner coat®d joint section 18 includes an

i nt | 5 ri - ' '
edny! S R3Ok 0" SN ROPKE 40100 U isdlftng a gopg

thereof. As se I n portion of th

plastic skeletqud6 is degidrahed do@n@nflong teh PeiFibridicd Nend e¥gketl

el astonmer coating 18 on top surface of "the brush. As best seen in

Figure 2, the od0y £1agiBier head,i M ddsnaioudot RBrakHes of the brush
and down to the bottom surface along edges 18c. It wll be under st ood

by those skilled e H¥réniowt faundsutat thiexjenatorasf Bdeimppsvedehb
coating to forma bunper is a feature unnecessary to the practice o
this invensi orugdofla inseotehhi &adweont iiguwrarion aso deepbitsaissedybetowan
Patent DE 36 28 722 and European Application 0 310 482. Referring
now to Fi g 4a,Typichilgh whel gie-lfuisation ehowrswi titodiegins ehhengnthiec
coating 18. The relatively hard (conmpared to the elastonmer) plastic
brush body or exgrem@ebuter iedgenpgfi ddie 0gropyst afectheonpodnifawhrre thest
upper surface 16a and a second upper surface 16b, 16Db | bei ng | ower than
16a; rear secte@lAsuam@rHyi Agda Ehest rigid ypaskif f akRinda BREeE sexbngme

upper surface 14b, 14b _ . being |ower than 14a; and_bri d%e 30, the ugger
surface of stress, this de-lamination then spreads upward along e

10 entire face of the groove, leading to failure of the
fusion bond. By the provision of a relief <lange at each
extreme outer edge of the groove, which is the point
which undergoes the greatest stress, we have found that
the stress can be redirected along the outer or leading

15 edge, to thereby result in an improved joint.

The generally inverted T -shaped groove is filled
with a resilient and soft thermoplastic elast:omér. The
inverted T-shaped groove has two symmetrical flange
portions 32, each extending towards respeztive groups of

20 tufts of bristles 20 and 22. The thermoplastic elastomer
which forms elastomeric sections 18-18e may be a
‘thermoplastic vulcanate (TPV) consisting cf a mixture of
polypropyl ene and EPDM {ethylene propylene diene
monomers) (Santoprene brand), or Vyram (brand), another

25 TPV consisting of a mixture of polypropylene and natural
rubber, both Santoprene and Vyram (brands) being
elastomers marketed by Advanced Elastomer Systems. A

preferred elastomer includes Kraton, a brand of styrene



25 which, 30a, is collinear with upper surfaces 14b and 16b.
PEBYSHESEs

¥ “surfaces lavpasiB565a and a generally inverted T- shaped g
1 longitudinal cross section, begins at '_tp)e_ | ower surface of bridge 30
T and is thus located WO 98/ 58562
1 PCT/ US98/ 1296%10ck copolymer (SBC) marketed bylShell, bheidrvaRynsE£Lek0Es
] 14 and 16 and extends down to | ower surfaces 24, 26 where it
term nates at 3766 eXbramel)qut ar thermaplpst he f ledmagron?r: Barkgeéedr pnEL30
Is typically of a t hi ckness between 20 and 30 thousandths of an inch.

The 5 handl@rd@rathend ageltiwnichl4is l16padandwilphi dderagon arfbrand)
typically nolded from a plastic or resin such as
pol ypropyl ene pelymetgh F&ess n grddestdiery| swipabyrer Slastomeysal saviee

used. Preferred pol propyl ene_resins include Hunt sman CGeneral Purpose
Homopol ymep  NeYPieably. ad Shorerdst BREANPESprby FERE PERO'IBAS CePoRPREL.
It has been found that there is a_significant m)un% of stress on the -
joi nt between the PibberrROREtRE R 9c2 pre fhﬁ'%mgrstﬁ)'ve HRveNeT,

hi nge area. The joint rell S 0O etvve eI ast mar and th
harder pol ypr oby| BHEE 18 %%ﬁl&nt otEﬂ‘Wg %g’r?brbo&? 19| US8Hi s-F udfBRT
sceurs 325 coadFobLL IR AAREL MMV, QEIRR A AT,
oo, e L% gpsglfga%%g%%aus&%@%ofa N AL
pol ypropyhgne.ord Olgeeé¥®Pl By of greater hardness than the elastomers
preferred herein. Thus, the éhore A hardness must be
determined for the colored elastomers de_sired to be used.
Grooves 40, on the top surface of the composite head,
extend on both sides of raised rib or ridge 36, and
15 border sections 32. Figure 3 further illustrates the
construction. It is seen' that elastomer section 18 spans
the width of the head sections and extends at 18e into
head section 14.
It will be noted that the brushes illustrated in
20 Figs. 1-4B comprise integral head and handle portions
forming a "skeleton" that is made by a conventional
injection molding process, wherein the skeleton may be
made from a relatively rigid, compared to the elastomer,
plastic material, such as nylon or polypropylene, wherein
25 relief areas are provided to enable the injection molding
of the elastomer, by conventional two-component injection
molding processes, used to form not only the joint, but a

soft bumper covering portions of the top, sides, and




melting and fusing with the nolten el astoner. Wiile it is possible

‘to produce {apignessszshes with good surface fusion betweenPCTAISIBA2S
pl astic and the el astonmer by use of a significant anmount of process
25 control, primarily controlling the 'l%nperature of the rigid

pl astic and th oh@?ouﬁg&vé‘%’éé °8r° 'dnd OfFee BYR) &F the WAALAP! aBhLE g

pat ches have bgen re ond was not as strong as I n ot

areas. It will ;he \QQ,;@_{&@S@?E 3
h yal a two com onent hea¢: which has a
Ao Usos) 1906515° the £0 e obvious 1o those

skilled in ther@ﬁ.htlm? ashybtRAg @uQQQd surfad®i Ro | aveidl i@t ragméhe |y
term perfornmance and safety a flexible head, two conponent

toothbrush.  f£oog é{\étiﬂaiesnownmendbfhehmbl s t6i Nfedide beor MaldvEthdve
5 wuse of a mechani cal configuration to be di scussed bel ow Typi cal ly,

~when de-| arf natiraGmaccand, injurggi 06 allmmggthe, to avbidreasuumdesdgmiuife

the groove at the point where the elastoner and the rigid plastic

join. Under mmouchnefeel, staress,ta hisremehtan aat i eathkédcsdlyadpligasing

along the 10 entire face of the groove, leading to failure of the

fusi on bond. Byishalpreffscon &owevewr| i thef |ehirctivesclef theedmvwention

outer edge of the groove, which is the point whi ch undergoes t he

great est st resSanwdenamet f bin@ thiesh, ast whown cbd FAR-bd r cbitr whish dieng
the outer or leading 15, edge, to_thereby ,result in an inproved joint.

The general |y BAREEORETIT issHadutted oe9eth8 JpinEqarea.

10 Referring now to Figure 5A, the bri:sh is shown
without the elastomeric coating 18 and without the relief
areas illustrated in Figs. 4A and 4B, the brush body and
head being of all comparatively rigid plastic and only
the inverted T-shaped groove 38 1is provided for the

15 elastomeric material. Again, segment 16 is at an angle of
about 15_ to segment 14. Generally inveited T-shaped

groove 38, in longitudinal cross section, begins at the

lower surface of bridge 30 and extends down to lower
surfaces 24, 26 where it terminates at its extreme outer
20 edge in flanges 32. As before, inverted T-shaped groove
38 is filled with a resilient and soft thermoplastic
elastomer. Figﬁre 5B illustrates a bottom plan view of
the brush of Figures 1-3 without the elastomeric coating,
wherein bridge 30 is provided with hole 42 through which
25 molten elastomer 18 may flow to groove 38, including
peripheral 1lower edge area 44 where the elastomeric

bumper extends to the lower surface 24 of section 16.
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wi'th a resilient and soft thernopl astic el astomer. The I nverted

T- shaped grO98/58#3 two symmetrical flange portions 32, B&EASEIIARi ng
towards respective groups of 20 tufts of pbristles 20 and 22. The
t her nopl astic el ast oner which fornms - ¥l astoneric sections 18-18e

my be a t hREFRRYAYY Cniw! %ﬁaff &ifé’\/)szponéhstalrtgeﬁiaﬂe ”leiﬁbBEﬁ ghe
pol ypropyl ene and EPDM ~ (et hyl ene propy ene HS

(Sant oprene brigndililgastYutad ($hapdin %%é&er flaégeEP\éﬁoasJesté:E@r&f 18r.
m xture of pol ypropyl ene and natural ubber, both Santoprene ﬁ&

Vyram (brands)o rdeibgect tind @ﬁé@EFSt&‘%@s@s?do*barAdﬁaw Hasgepehrea
Systens. A preferred el astoner includes Kraton, a brand of styrene
WD 98/ 58562 to thereby improve the adhes:.onPB'é/tW b 5elastomer and
-17- bl ock copol ymer (SBC) narketed by Shell, and Dynaflex G 2706
(brand), asthéhmpl aigid @IlaﬁMrCErwarhlkebéddi;ecgﬁoove, &ndpdtiat.i osB afd a
which is made with Kraton (brand) pol yner. These and other suitable
el ast omer s hawgross-Eeghiennly vigwstof ethehdmivds sobf Figoma@botaként alahgut
30, with about. 20 being_a preferred hardness. However, it nust be
kept in nind tiide c@ﬁ’bg%nt whishy qlearkiarillustrases: the tenlargedofdange
have an effect on thelr har dness, as the colorants consist of

pol ypr opyl ene ap'@ar'et Eigni &F 1f0 aar%:‘-@@n@ﬁﬁ"la,ﬁ(ﬁn@f c¥iey Rir dhessbrpah ofie
el astoners red_herein. Thus, the Shore A hardness nust be
determined forF i ﬁcﬁ%‘a éﬁastorrers desired to be used. G ooves 40,

on the to?osurfaceR&IEe%ang &gitt% | %&': 7, another embodiment of the
brush is shown in which the elastomeric material is
present only in the hinge area, including tke flanges 32.
Hinge 30 is collinear with upper surfaces 16b and 14b,
and front head section 16 is at a 15_ angle with respect
15 to rear head section 14.

In the normal configuration of the head, it is seen
that head section 16 is tilted with respect to head
section 14 at an angle, determined by us to be about 15_
optima_.lly. Thus, a force exerted on the brush during

20 brushing is required to tilt section 1€ if it is to be
more nearly or completely aligned with section 14 along
the longitudinal axis of the brush. The two head sections
are molded in their angled configuration as shown at
Figure 1, with the elastomer then added during a second

25 stage in a conventional dual component injection molding
process.It will be appreciated, however, that the
skeleton may be molded at an angle slightly greater than

15_ or slightly less than 15_ because of tue tendency of

is Sheet Has Been Replaced
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extend on both sides of raised rib or ridge 36, and 15 border sections

"32.  Fi gur@glogidasézher illustrates the construction. |t PETARIVIRIGAL
el astonmer section 18 spans the width of the head sections and extends
at 18e into head section 14. -20t will be noted that the

orushes 11 voLrat 6k ok, oo iR SO St gl Sbendrandylind

i nj ecti | di ipt K t . de .f .

0 ot 2, o SRR RSl o B B! oY, Moy, SEOSHLEN, B
ryLon o, PoLYRERBY TG gy Zongithiele ogener ool i g

njection  ofal diflihd 0588595 ndiRgd, | RrkOTAN Jelpoal ¥ihsdghaly WH o

soft bunper covering portions of p, sides, an

PCT/ US98/ 12968ke] eton might bd8mo1dd®WRit SHAf acgs eindihe fheeopad-ofed he
brush. The result Is The formation of a two corfponent head which has a

rel atively smaehheldl &f SimaARCEs! 0 sl €At taRBIMPdsite £ duMPdrdes
whil e brushing, to reduce or elimnate 5 trauma and injury to the guns, to

avoi d an undepiial.e mouth feel, and to present an esthetically
pl easi ng vi sual effect. However, the objectives of the invention

can be met by a brReterminghnem to Figrurg 8 n awmotherheootiibrush head is

shown, -;ithout- elastomeric coating. By wvirtue of the

10 placement of bridge 30 midway between the upper and lower

head surfaces, head segment 16 can flex more easily to

either a convex or concave configuration, and relief

flanges 32a and 32b are provided at each extreme outer

edge of each of the upper 38a and lower 38b grooves to be

15 £illed with elastomer during the injection molding

process. In this embodiment, as the lower strfaces of the

head segments flex toward each other, and the upper

surfaces of the head segments flex away £from each other,

upper relief flanges 32b help provide resistance to peel

20 stresses tending to cause delamination of the elastomer

from the rigid brush skeleton. Similarly, as the lower

surfaces of the head segments flex away from each other,

and the upper surfaces of the head segments flex toward

each other, lower relief flanges 32a .help provide

25 resistance to peel  stresses tending to céuse similar

delamination.
Many toothbrushes available in the marketplace today

are "dual component," by which is meant that an

-_—
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el astonmer is limted to the joint area. 10 Referring now t Laure
‘5A, the DbwOsI8/58862 shown W t hout the elastoneric coati nd’cirég%?ﬁga&g

wi thout the relief areas illustrated ipzfi_gs. 4A and 4B, the brush body
and head being of all conparatively rigid plastic and only t he
inverted T-shgpegdtgmeade Ihtdsigh ovisledusddr td hea Hredtastoneri Clesser
material. Again, segnent 16 is at an angl e of about 15[err] to
segnent 14. Gereeakly pantépuddrlyshapecche figgsawveg3dppiimg opgrtadnnabt
Cross section, begins at the | ower surface of bridge 30 and extends
down to |l ower the buonfsdces Pe 2Betheode iaf t evanwéacture | P exdudine dwakr
20 edge in flanges 32. As before, inverted T-shaped groove 38 is
filled with a cemppnemt and®Btihes herBPpl adnijection e AT Fidfire BWis
illustrates a bottom plan view_ of the brush of Figures 1-3 w thout the
el astomeri & co8¥FREALNILY wh¥ediln bKPeY® 30iRs prfi déFtwi t KOREYe 42  The
through which 25 nolt a elastoner, 18 may flow to groove 38, . includin

peripneral | owEPOEBREUSHSS 42CHMTE e £O BB mBLSSeNL YRRkt BRYs B9
1 the | ower surfac(ei 24 of section ]f6. "D 9%5856&‘[

I PCT/ US98/ 12965made by ~use " of jgsuch  cOnVEREIPPRLy ndWRto FIJTRRGRAL
an alternate epbo

oxira lorge  CSCRRSRENY oot FEFe SHENPLEN: ctbousbhar R, oAFE, o, Sriar

I method of manufacturing brushes according t> the present

10 invention, the elastomeric material may ie introduced
into the head area from the hand grip area via a molded-
in channel (assuming a hand grip area 1is present).
Alternatively, according to known techmology, the
elastomer could be introduced into the head area via a

15 second injection point or gate located at the head,
thereby eliminating the need for a molded-in channel. A
means and method for accomplishing this will be found in
PCT application WO 94/05183 assigned to Jordan AS of
Norway. The head may then be tufted using conventional

20 staple technology.

In accordance with another method of manufacturing
brushes according to the present invention, the handle
and elastomer for the grip and the head areas are molded
using a three-shot molding technique. The elastomer is

25 introduced into the head area separately £L{rom the hand
grip area. This process is especially wuseful if the
elastomer for the head section of the brush and the hand

grip section are different elastomeric mat=1ials, such as




to thereby inprove the adhesi on between the elastoner and 5 the rigid

‘plastic wahy@gopésskhe groove, and Fig. 6B is a Cr 0SS- sectRraITus9sv2ess of
the brush of Fig. 6A taken al ong [ine 6B-6B, which clearly illustrates
t he enl arged fl ange area. Fig. 6Cis-22side elevational view of the

b h of 1 gS. 6A 6B. 10 . Ref ' toa Fig. 7 h
erbodi ment of SLASTOMETS,y HEKERG hBRn FHEERFERET NEhar St BERT e far GRS | o
¢ v in t , 7 el udi . 0
ol 11 near i ¢ EOTpReP e acks - Tehn Hdifns tinteBNASE, e | oe dREMRE 0
Is at a 15 angle Wit Eo?‘?:%%ec{-;llaééoﬁ\gr.r ef5rNeah Sﬁ‘éﬁ'dona%éa than . for NcAde
normal configuration of the head, 1t is Seen that head section 16 1s

tilted with r ct h { Clel . a@nghgyedet ©h e b
to be about 1%§Pﬁ g%%iﬁrrglgltff?n T ﬁs?&fg}f%ﬂghexem}staegboget he bgugﬁgﬁlurl g

20 brushing i shegdud efukpelll WsSeFt coRvERtilondl | §chplle techABl8gpear |y
or conpletely aligned with section 14 al ong the I ongi tudinal axis of

the brush. ThechileteadsRrotipifon ofdnetiddedant whkeiHimew! €8 tuft the
configuration as shown at Figure 1, with the elastoner then added

during a secom@sidietitaye E£lhezxibldwrvebtrughals ddakctosgdnehtrednecahdn then
nol di ng process.It wll be appreciated, however, that the
skel et on may beimpladel extd anoundl ¢hs ighisylgsesheradfarwmiil bé5[feurd ain
slightly I ess than 15 because of tile tendency of
copending application serial no. 08/ filed on even date
10 herewith and bearing attorney docket no. TR 4892,

The term toothbrush, as used herein, includes brush
heads for use in either detachable-headed manual brushes
or electric or battery operated brushes, in which cases _
the stem portions thereof are -equivalent to the

15 toothbrush handles referred to herein.
While particular embodiments of the present
. invention have been illustrated and describasd, it will be
obvious to those skilled in the art that it is not to be
limited thereto and that variations and modifications can
20 be made without departing from the scope of the preseﬁt
invention and the appended claims are intended to cover

all such modifications within the scope and spirit of the

invention.

25
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- 20- t heWoe|986852er to shrink after nolding. This shrinkagePEhS98/12985¢ er
the angle of the tip, the amount of which is controlled by the
configuration of the el astomer about t &8 -hi nged ar ea.lmNﬂmJ Ilﬁllll IMIII
flexible tip 5; oSkel eton m ght be nol ded I I n
order to gqg:%_@g\%s cagjfélfn}g?dlks'angl e in the conposite two conpon&nts *
brush. RefEI 1| NAAIOViA9eELAURC Gno P Nel JRGIRIAIEN BRAT {fnired
shown, w thout elastoneric coating. By virtue of the 10 placenen ot
bridge 30 nm dfaexiginean, theviBges 2MGilOWMIndle £839asULRAGER)1 N6 head
segnent 16 can flex nore easily to ei ther a convex or concave
configurationdispdsed i aflong &l angrgiddaiaad 33Riar eopr whéedt ¥ 198Elsh,
extrene outer edge of each of the upper 38a and | ower 38b grooves to be
15 filled wsaid dlesd ohewvindura nbackhend nadgbialngmyadidighandlBr @GRS Sa
In this enbodinent, as the |ower surfaces of the head segnents fl ex
toward each ofiree, tipl headupamote fromf ades backhenbadsstgnbesd fheing
away from each other, upper relief flanges 32b hel p provide resistance
to peel 20 &ivadeds irk@i A tleaststwoelsedtbonsn ¢het setishosrtr said
fromthe rigid brush skeleton. Sinmlarly, as the _|ower surfaces of the
head segnent stFEEx tdkyeRe ofRPRE tPfer resilientd nt Helemprr withacssspéct he

head segnents_ fl ex towarg each, other, A lower relief flanges 32a
hel p provi detC25tPEsi SEBRTe PE pEeildst FESSdONSndiaRPEREE aleRe siof | sgaid

10 sections being joined to said handle at the back end of

said head, said section at said free tip end being
disposed at a preselected angle relative to said other
gsaid head sections such that under normal brushing
pressure said head flexes such that said at least two
15 head sections bend relative to each other towards
alignment with each other, said head having an upper
surface and a bottom surface, said at least two sections
having respective longitudinally spaced encs facing each
other, said spaced ends joined by a thin bridge formed
20 integrally with said two sections, said thin bridge
having an upper surface and a bottom surface, said upper
surface of said thin bridge being 1located collinearly
with the upper surface of said head, a groove created
between said spaced ends, the upper po:tion of said
25 groove terminating at the bottom surface of said thin
bridge, each of said head sections having a plurality of
tufts of bristles extending from said bottom surface

thereof, an elastomer section located between szaid spaced
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are "dul Cumogsa by Which | QFNHHIITIIII RIHERIR ' "vo'SerSesgapmammses

PCT/ US98/ 129 "S- el astonmeric nmateri al
is used to a greater or |esser extent,.qparticularly in the finger

gri pping portion of the brush. The nmethod of manufacture of such dual

conponent bru§ﬁ@§ B9 therﬁ%?ﬁfl &orm na| dﬁ'—‘ﬂ'@POBéte thead, 5 cajideslianfigmer

wel | known ﬂ t he a:Té t oot hbrushes accordi ng
to the present *AHeEft i% %’{/eb@ hardngsg °§y a’?,%‘ét gbougych teoabemt ot

dual h F . d i th

first o ot REAESFARANURTEr | A rRsRBOURCH! di A faé“’i@gﬁéﬁsgméeq%im;
[ ti b t d d

area from the FAECOIEY HEaTOREC, hrhokhd” 5O #%E%Efmace( 2Eurig
'?(ral:ﬁnglr ggylss pf:ﬁi&&t—-_\) tgl asttnc?rrte?&(;:%% rﬁebe |ntr§' uc ;%P?% o’ thgl érgc?yar esf"tﬁa

a 15 second gigkeetmkeen @adﬁlorpr gt edb@%&&ﬁa atgutgghegdy hing 3&{
ne ho

elimnating the need for a nol ded-in channel ns an

acconpl i shing aBkmali |hrbehifynbidssure Fg{fl' @p@i’ | pauinez VOL8A 00A83 saig

assigned to Jordan AS of rway. The head nmay then be tufted using
conventional afAgletiafhead eclutdiafly. bends relltid&COoEdANELiW tHREP Hdag

met hod of manufacturing
sections towards al;i.gnment with each other along said

10 longitudinal axis.

2. The toothbrush of claim 1 where'n at least a
portion of the upper surfaces of said second head section
and said thin bridge are lower than a portion of the
upper surface of said first head section and said handle,

15 wherein said elastomer extends from said groove and fills
said lower portions of said upper surface of said second
head section and said bridge to result in a composite
brush head having rigid plastic and elastomer of
substantially the same height. -

20 3. The toothbrush of claim 2 wherein said
elastomer section is generally of inverted T shape in
longitudinal cross section.

4. The toothbrush of claim 3 wherein the elastomer
covering the top surface of said thin bridge includes

25 transversely oriented parallel grooves and an integral
ridge between said parallel grooves.

5. ° The toothbrush of claiﬁ 1 wherein said

preselected angle is about 15_

T =
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for the or oaadebe head arsas QVHIIIIEWI Illffllllﬂrﬂﬂ 2 t hr coPSRAISHEAY ng

techni que. The elastoner is 25 intrdduted irto thé head area separately
fromthe hand grip area. This procéss s especially useful if the
el astomer for the gead %ﬁ@t'@aoeﬁbwshbré@hc%cint he hadrein oHid $%HaQn

are different elastoneric materials, such WD 98/ 58562

PCT/ US98/ 1296y ryshing pressure is about 0 5 -Ps: el ast oners havi ng
two different Shore hardness val ues. For exanple, in sone
circunstances, it pay bgndesidfsttiion mdlided Saidatthimhast oneyf folikited
head area than for the hand grip portion of the brush. “As above, the
head may 5 glweaitbelitftRdviagng atiyiebthandlestad an exhubtoygted Aead
conpl ete description of nethods and nachines to tuft the resiliently
f1exi bl e bbushispbsed osdhbner & nlangitthetinal axiisn &fd &he¢ r bopthbrmsh,
bristles thereof will be found in copendi ng application serial no. 08/
filed on even shit® hegddhdasming: andasdarend addeimsngioshdd dmndle ogaed. a
The term toot hbrush, as used herein, includes brush heads for use in
ei t her det achaitee htinedansh tempEasaom theobagkecerde Gaighileag being
operated brushes, in which cases the stem portions thereof are
equi val ent tdil‘ﬁﬁf-’—‘dlsntpocﬂ%bp-ﬁé‘ﬁthm e§eFEL oS ‘E}beh§ré’|tr?~°n at said
Wiile particular enbodi nent s . nventjon have

been il ustratFPentiBe &34 b‘"&Pal?JtewPIfl rl‘f’eqllfeggfy £lexinc W1tl!10resPECt-

10 to the other of said sections, another one of said

sections being joined to said handle at the back end of
said head, said section at said free tip end being
disposed at a preselected angle relative to said other
said head sections such that under normal brushing
15 pressure of 0.5 pounds said head flexes suci. that said at
least two head sections bend relative to each other
towards alignment with each other, said h=2ad having an
upper surface and a bottom surface, said at least two
sections having respective 1longitudinally spaced ends
20 facing each other, said spaced ends joined by a thin
bridge formed integrally with said two sections, said
thin bridge having an upper surface and a bottom surface,
said upper surface of said thin bridge bheing located
collinearly with the upper surface of said head, a groove
25 created between said spaced ends, the upper portion of
said groove terminating at ﬁhe bottom suxface of said
thin bridge, the lower portion of said groove terminating

in a flanged area extending into the bottom surface of
-
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obvious to those skilled in the art that it is not to be limted
"thereto andyglgksséari ati ons and nodifications can 20 be nadepeu/UBZAM2965
departing fromthe scope of the present i nvention and the appended
claims are intended to cover all such2fiodi fications within the scope
gg(.lj./ aglgrg; azgggta% of s'a'l‘ée”hé%- sect_zlsons, each X\P 99813.5335&%3? -SECtW%?
is clainmed iSy . .4 i) get | dedph 3t RIHISEPEnki Bt ©
flexibility hasingd 3 Sllé‘rﬁgn&d#; ML 4 grt prifclddibaxl Eﬁisp segfﬁ?‘%ng
a longi tudi nalg 3y SpOttbRie otdbs Utherdtie, Ngadodali Pesist AnRacdy £ady

adj oi ni ng sai gaﬁandﬁje and a free tip head rerrotébf romthe back end, saIin%Jr
head bei ng fladidRH 15¢Q 8l betWedn\sS£4! lsgas:edt hen@®CtboRhdlrey debime
tip end capabl e of resiliently flexing with respect to the other of said
sections, gnotgherg firsaideaarti eadd elwitomépi nhd-iagsaiad fsHwhke ah
the back end of said head, said section at said free tip end bei ng

di sposed at ahwwehaisctef alghet r Bl o vabbatsa@ @, oplrefezaby halhduseal3 ops
such t hat under normal brushing pressure said head fl exes such that said
at least two ldmthitsex?; osaid dismtoment sectfioneattaniding abwdedst from
substantially flattened position, said at least two  head sections each
havi ng an uppé&hesubbbtemarginfdoet @f sepfidcethini dridgeast twbe Ifhamgedns
havi ng respective |longitudinally spaced ends facing each other, said spaced

ends j ol ne@n®a L% hsaldr pagovieoremeendingr 4Nty e bafgomnwswd@genet
said thin (gri dge _havi ng ,an upper surface and a bottom surface, said
upper surt@ce &§ChsaiQf t BH-Bri B§8dpeiSRFLioNHeat BRCEBPYi néxdd) \Riaskpmer

upper surface of said head, roove created, between said spaced, ends
sai d groove h&AST%h d‘ﬁpefie%&?‘ﬂe&n AR TP %e WTRSVREEUrFAle oft

P hnged aron q'%%gxsairtl: O | n%oht Veie&gLo oI %Vg{q P .‘;grrgémagé#%ihg% er

fl anged area endl ng m'surt ace of each o

secti ons, eact&glg);?ﬁ'r %%Qgﬂndéggt&ggﬁ eaf:ﬂa‘éitﬁgz A plurality of tufts of

bristles exten ttom surtace, each head section, a

peel -resistant el agt omer paaCtd Qe hi9FAERA Jiet WegimSa) dypR2esd eNdS168at a
t her eby forma conposite head, said el astoner section extendi ng at

| east fropst hgdRelilinsrIré R euppe®f stifdddd nobrasge sacbha Hearpask & £8n Of
sai d groove extending into the Bottom surface of each of said head
sect1 ons. and said thin bridge are lower than a portion of the
upper surface of said first head section and said handle,
wherein said elastomer extends from said groove and fills
said lower portions of said upper surface c¢f said second
20 head section and said bridge to result in a composite
brush head having rigid plastic and <=lastomer of
subst'antially the same height.
9. The toothbrush o¢f «claim 8 wherein said
elastomer section is generally of inverted T shape in
25 longitudinal cross section.‘

10. The toothbrush of claim 9 wherein.the elastomer

covering the top surface of said thin bri.dge includes

* < L M S *
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i 2. The toothbrush of claim21 wherein, therej’;\re two rigid head sections, a
t first head section being at said free‘g(l’p end joined by said thin

; bridge to a secpiwbiendesPCldSlented YH A 1811 ’Ef"&?ﬁés""i&ﬁk saifl Gifdidhra

' handl e; said head sections havi ng upper surfaces w rai sed portilons,

sides and | overidge theewsont shnangaganflznesgrybi-e8. | over bristle
cont ai ni ng surfaces having a peripheral edge, which peripheral edge
contains a |lower 11. grodPke saicdthHbrudhi dg€ adlashai d uppaiesdihaCfaidg
si des, and | ower groove of said first head section and a portion of
sai d upper surgreesslectedsangiiel dsenbguaovies of said second head
section having an el astoneric bunper thereabout, said raised portion of
sai d upper 3 sulRace At sianjettion hemdldedt i onoekhbrdshg tdf ouqH nEitied
el astoneric bunper, said raised upper portion of said second head
section bei ng flovatdl bey weavingi @ aissidneandlpuaper an arahdulatddhamedice;
. said el astonerjc bunper heing of equal height as the raised portions of
{ said first andi’s%%?gd hédPRECH ohgngitudinal axisy ofrhgheoothbtbbirush,
" claim2 wherein,, sajd elastqnmer section is _generally of inverted T

shape in Iongistaddf?ié?agr 10513 oRack end ~adjoining Teaidodamsiiehand a

| ai m 2 wherein, the. el ast ing the t f f i d_thi

br dge. | ncl uddS5 anshePSEE) TFIEHE ed 00 arFe) DgoveRd antad iheasd being
i d bet i | el . . 5. The toothbrush of
Clarm 1 whdr et st el B Teadl B8 aectibgns, sphe pections” dapabie’

An inj ection g datlsd POLBDTYS 1 QlilddT P LRI Yo haYRd B 4401 dohand! e

and an articul ated he I SpOS al ong a tongi t 0% A4

[ free tip head romtey Breffure, PRIRE MG RT3 9 BRRS: HOHREE aBs
j at least two gecboegrdm t barFedd Onsarpakie ofeddsi |Ewat | Yedt £6hBY Whiling
| respective longitudinally spaced ends facirg each other,
15 said spaced ends Jjoined by a thin bridge formed
integrally with said two sections, said thin bridge
having an upper surface and a bottom surface, a groove
created by said bridge between said spaced ends
terminating at the upper or lower surf‘aces of said
20 sections, the end portions of said groove terminating in
a flanged area extending into said upper or lower surface
of each of said head sections, each of said head sections
having a plurality of tufts of bristles extending from
said bottom surface thereof, a peel-resistant elastomer
25 section located between said spaced ends tc thereby form
a composite head, said elastomer section éxtending at
least from the surface of said thin bridge to the flanged

area of said groove extending into the rTop or bottom
[
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respect to each other under nor nal brushins pressure, said head sections
havi ng an upper surface and a bottom sulBace, said at |east two sections

navi e ce and a . _ et
el braberiutded O | MR o saRACSA Sedid S COPhOLORY: 8214
sections, sai %%@&x@dé g@% QWG4 @N &QESIéméarféﬁEiﬁgd BrP8L LAY SdREPerd

groove created by sal ridge between said spaced ends term naling at
bottom surfacesigf at SHlgkEetWcPNRead f48EEE6n3" Wehrd hegaitadat thheeach

i ntersection of said spaced ends and the bott om surface of each head
section, a pl yedlddy of tufts of bristles extending from said bott om
surface of each head section, a peel-resistant el astonmer section |ocated
bet ween said spaced ends to thereby forma conposite head, said

el ast oner section extendi ng at | east fromthe bottom surface of said
thin bridge to the flanged area of said groove extending into the bottom
surface of each of said head sections, whereby said el astoner section is
def ormed during brushi ng whenever said at | east two head sections bend
relative to each to each other. 7. The toothbrush of claim1l
wherein, 0.5 pounds is the normal brushing pressure wherein said at

| east two head sectiohs bend relative to each other toward a substantially
flattened position. 8. The toothbrush of claim1l wherein, said
el astoneric section is an el astoner havi ng a Shore A hardness of about 5
to about 30.
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