W 00/ 65953 Toot hbrush' Having. Controlled Head! Mvenent Field sztghQPT 2003
Y nvention P $&9%8CcT 2003 PCT/ US00/ 11260 The present i nvedGios4di2%0es to
t oot hbrushes and. in particular to. tooth b f gushes whose egnents of the
handl e-. Background of't he Invention 20 Conventional toothbrushes
comprise: uniformtufts of bristles ear having a first end while is hell
captive in and fixed to Rowtlshrisii Having €mntdodheidwhi ch is free and
which is used for brushing. The free ends of the various tufts, present a
surface envel ope: which i capabHead Moyemeattr mati on by the bristles,
bendi ng when they conme in 25 contact with a surface to be brushe ; but
which is incapable of adequately nmatching a surface having a conpl ex
shape. Such a conplex surface is present in the nouth, wherein the teeth
generally lie in a "C' shaped curve within ee upper and |ower_jaw, each
row of teeth. consequently having a: convex outer-curve and a concave

i nner gurve. 301 WO OO 65953 PCT/USCA 1' 1260, 2 , OCT 2B3 In _

t oot hbrushing the desire of users to cause the bristles to conform to
the teeth is expressed by the force fuli, application of the brush to
adequately deformthe, bristles:to the arcuate contours of the dentiture.
Such forceful application of the brush 'against the teeth nerely |leads to
excessivv wear of the tooth surfaces and guns, .w thout adequate
conforrnadon of the brush to th t qQuide the desired cl eaning.
Toot hbrushes having a fl exi bl y%@&f@ﬁ%&en t he brush head,;
cpntaiqang the. bristle s,. and thee, handl e have beer disclosed in the
pr+or 10 art to provide conformation of- the brush to the 'contours of the
dentiture. Ex:unples of such flexible neck toothbrushes include the

betvoon a ri SLE BHOSR ST HERIES, Lo B eY phd ) pagfowar B o1 @

toothbrushes whose head position can be manipulated by applying

pressure to specific segments of the handle.

15
Background of the Invention
20 Conventional toothbrushes comprise uniform tufts of bristles each
/‘ } having a first end which is held captive in and fixed to a brush head,

and a second end which is free and which is used for brushing. The
free ends of the various tufts present a surface envelope which is
capable of slight deformation by the bristles bending when they come in

25 contact with a surface to be brushed, but which is incapable of
adequately matching a surface having a complex shape. Such a
complex surface is present in the mouth, wherein the teeth generally lie
in a “C” shaped curve within the upper and lower jaw, each row of teeth.
consequently having a convex outer curve and a concave inner curve.
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15 materi aWO“r?ﬁ‘§958e reinforced. with a seconds such type of BpUy0ga260 ) o
v 4,,520,52d creates neck' flexibility by the alternatives of ejther
refmoving part of the material fromthe top and bottom of the G&:ﬂfﬂoaﬂﬁ&n
of the brush, or. having an oval shaped hollow in" the neck exten.dint

fromone side to the other. Such -flexibly resilient. toothbrush necks

pernit the 26 bPPEIbrISNERg the drairg ofresels (@ ceslsentha battlesviesonfrrmser | .
wher eby the, @ .- | EDj t.eet '; terns. 9% r ce appl.i es
exces'siyve %rtgle‘e , lt m%%lgwg%%%éf ex‘%lr%e?qrf%rggil APt tcﬁiejaﬁ% ru[s%lg to

abi l'ity toadegtinetiytdefot@ntiod brifftidd o Bhesrchedd dontbl@sRATtHeCULRAfindfFLh of

the oral ! !'! surface being brushed,', to avoid the: need to apply
excessi ve: Stehckcalulrppliication of thesbanek . agaigst phednttid 18688i99eads cboses

t-oot head | i vot al,l ted iled [ b ' :
Fecessen naRaT SIE BRE ot e PRl TERAR PEE (SUP% aVRRY AR ¢
i s- appli edohforhgtionFadiel b es1g29hR! dekth bl DU IS thar ify%é&%igga'

surface being brushed,. it provides no ~ direct controls 595-:
PCTI USOO/ 1, 1260, ill 2 9° QC T 20D3~! the user of the novin, tilting, .and

rotating actin,.of the toothbrus. head. P | nt er nati onal lication WO
89, E 10876, .‘rgPE}éot?%é 55 SV ﬁ&?%ﬁﬁénﬁ&g lﬁgaﬁ*é befyssn mACSgB&ﬂSdeag t he
angl e bet : ¢ i r ) LLsis brush
ot i b peehraim SIS Tbriefes Al ¥ RS, T Bty s PR MBSl
di scl obes art ot hwowsde heonfogneathendbé theobahsh tonteet ednt@atdheihend,

ein the handl e i formed of a _pair .of spaced apart, rigid , upper and
mr Si deg,enﬁ?i%ﬁ 1%’@%@%95 PickoiligHibly innekd tooHrereshes ineluds dbee
| engt hwi se tog@ltdtest @ ft%]f ra g Y bih apard ,
rigid, uppe(r) amsomgr?mg esfi: %rrahg'%eﬁgtg%%ct??g’%gbrr%%ﬁsabfﬂgﬁag'ag‘?istt
spacer | ay@iS9,4B0clkereaticlsl redcko Rdxidilitshelpy t mfzeposiabl £ NRRIPWIrSSilient
elative-to each' qther. Use, of a such a: piv.otal % connect ed handl e

and head, CBRTH &g hrusiyhieparand handlsy svhistvilesibly wesiliegitd

Foot hbrush Rsad o prrebPPERLIkE ¥ ofRd Rt el i Ss aue

to the fact,5R@SIH votatey hedik@@RbilMPihthe alternatives of either removing
part of the material from the top and bottom of the neck portion of the
brush, or having an oval shaped hollow in the neck extending from one
side to the other. Such flexibly resilient toothbrush necks permit the

20  bristle head to yield relative to the handle when the user, whereby the
danger of injury to the teeth and gums is reduced, applies excessive
force. However, such flexure means do not allow the user the ability to
control the contour of the brush head to the particular arch of the oral

surface being brushed, to avoid the need to apply excessive force in the

25 first instance.

U.S. Patent 4,333,199 discloses a toothbrush whose head is pivotally
mounted on a coiled spring above a recessed handie, such that the
head is adapted to rotate and tilt as it is applied to the teeth. While

30 such flexing action will allow the brush head to generally follow the

arch of the oral surface being brushed, it provides no direct control by
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WO 00/65953 CT/US00/11260
Iack rigidity orresistance ill tend to nove the head exceSS| /lf o

the alternative use of an elastic layer will limt the novenent OZi@iJ %p‘p
head proportional to the degree of elasticity therein. There -is @a* .
the art for a toothbrush, wherein the user, to position the head in
conform’tyéﬁith t he %cuate conf;guratlon of the dentiture can n ore

preci sel y Ot P8FT LhERCHBYRSN thHNEh @nch sORBHDE RCton hefaghe atanthprosht he

| nventi on %&gr esent invention enconpasses as ,toothbrush conprised of an
30 el ongate andle formed of a,, relatives'', rigid gen .rall r S-curved :
| engi tudi nal - 11 backbone sections extending. at one end into a relatively
WO 00/ 65953 P IUSOO/ 11260 2 9 OCT 2003 straight neck with a iflattened
head portionTéohim W@@%%IA@@W@@OWWO SSr/llﬁCWé t difscdoseat an‘dlqthbrush

t herefram ]ﬂ?ﬁf [ ved n |tud| bac ne? is
opposedgby a co rtgsp%%%lﬁgggéﬁ gﬁ El?%rlf’r& ?Heéﬂa?-’fl@el y
resilientl yhel Bxhbile melo@&éf)nﬂcﬁrpd?mﬂaheﬁhél br@sﬁ UEBaEh?ﬁ ga?aﬁ&p%‘?hd
S-curves forma generally elongated figure 8 having extendi ng

tran. sver séfryate spetien midhghdentiturpeVO a9 dla0rewdrsclosgeat tooehbBushng

b hi : I
o thoe: e FohaRRle B a Rl EetRa ek e orvbercirnia Ranpeded

resi|ient| Yorthei of @ BhaStORBRLE] S0% MpMNSH 2rs 1?\&:&1&%% g3} wiidll

conpreSS|ng an opposite rigid and/ nc sec o pOSI
the bril8tl @%@%me mgvotadkyt hbkeshtdgrtber o dbe enotalolel RthgthwiBBerelatife to

Dg{crnl O, he arcuaé{f conf.i ura%lon of the den |ture la Brief
scripti or? St PHACTY 2 HEREEVEY, Hhe SPACEdngPREki Agld péiRpRic tarddowesw,

showi ng t hesidés HhdiBhe @am%ﬂt by Pheddlé of 90 BRIRT sBheb fa P Shlon WA N

with.. an arbltrarlly curved e pattern, A sur |C|en
el ast oner aevallowtiemhie hanﬂbeablea]mgememtra@ﬂv@ td\eabﬁs@tlﬁ:fr trgengck,

such that the S—- cur veg@ﬁeatl vely ri %a‘}é backbone is visible, and a.
br oadened. “bavth @ gPivpfelly commecisect 1gi @nbthead tessrtmptadh byf theg. 1,
\F/)\lr::]gl n5 Veﬂéh%m@'&%@v@ﬂf@nﬁq{f AR RIANE PRNE tBS%‘b?ggﬁfj to tab:%’l.lra%rt I cal
control the position of the toothbrush head is difficult at best. Such i
lack of precise control is due to the fact that pivoting linkages, which
lack rigidity or resistance will tend to move the head excessively; while,
the alternative use of an elastic layer will limit the movement of the

20  head proportional to the degree of elasticity therein.

- There is a need in the art for a toothbrush, wherein the user, to
position the head in conformity with the arcuate configuration of the

dentiture can more precisely control the position of the toothbrush
25  head.

Summary of the Invention

The present invention encompasses a toothbrush comprised of an
30 elongated handle formed of a relatively rigid, generally S-curved

longitudinal backbone section, extending at one end into a relatively
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25 bei ng pgppoé’ﬁa?%ul ar-to the face of the toothbrush and. tm:ga.&?wuzﬁo
{ongitudinal axis, AA-A Fig. 2 is a cross section side plan view) ST 260
second enbodi nent of the toothbrush of the: present invention, with a
typical 30 flat bristle pattern and.: a broadened base.:.. W 00165953 PC,
' /USO0L11260: ;2 9 OCT 2003. b g; 3 is a cross-section side plan view,
showi ng a t fifeéEkRhmegknevith afflathencddnedd ustrtidn tdwntpirsent phuedityonf
with a typigal flat bristle  .pattern.and a hroadened base. is a

cross-sect i %ﬁsgedghﬂﬁsane’fﬁeﬁﬂﬂg% h%k}\?]??ér% oW S ddEnEscsplly nS-cusYembr ush
of d : prespmsii i i TR flat .brj t

br oadened bas eg. hﬁnés{ﬁgm pgj;a Slégg%‘?vgs v(lylgggéésd oif)ﬁlt fﬁle%tb glf)ét Orn éﬁko&ﬁ?g&?y a%’hom
froma . l0cBiverhdectidn bdse retativelyeneliligntly flegibler eladtéherRoinairidl, an
arbitrarfy bri i 6 I's a cross-section side plan view,;

ﬁtﬁﬂf@ﬁgﬁt ern. Flg

showi ng “a fTHE frefPPod (Frewrses niorms i gengrallyr elvagatedviguro
wth a. typj I bstl g e oadened base. .Fig, 7 is a
cross- sect P%%aisﬁ%eé%iegﬁ&ﬁ%i g‘\f%/,n Jss%ﬁggmé&gl&ge%}g{ ﬁlgir:rlb%g‘l Q?ne?ﬁ)er Gigpa lower

t oot hbrush apertherepr Eaathg bristangi of thaitkbtla thyPharhr ddtmBhistilee, pattern
and a broadened base. 2 Fig. 8 is a cross-section side gl an: ::view,  show ng
a seventh JRBOUPREIUTCOIO.(IhE VBPERBELRIVEY Tigid Pregmist Dackbeme ar, tonthdr a

Ccal f : . dened, ! ., 25 Fi i
LYELSEL ot BRPESLERIRRLER oAy gl PREITCL LT ol Bttt
t oot hbriflsh chmigrespires ent oEﬁMgﬂEi Apid Wrddy ot bxitealerid |s%EtéiiB§iéStgl gasﬂ?éﬁ ern

ag'di a''bro4_ dened base, Fig.. 10is a cross:ssection. | an Vi ces,
shewi ng a nitH risile bepsuigrierthdirushe faoninta eomtosliechengnaserb. comioent i on,

with a typi %E@%‘;’&E@}%Iﬁ’%ﬁ[ﬁ% 8£to%r%ea3gngt£¥£i cal narrowed toot hbrush

base. WD 00

15 Brief Description of the Drawings

Fig. 1 is a longitudinal perspective view, showing the a first
embodiment of the toothbrush of the present invention with an
arbitrarily curved bristle pattern, a sufficiently clear elastomer about

20 the handle and extending to the base of the neck, such that the S-

- curved relatively rigid backbone is visible, and a broadened base.

PN
¢
\ .

Fig. 1A is a perspective view of the toothbrush of Fig. 1, wherein a

vertical plane and horizontal plane have been added; the \;ertical plane

25 being perpendicular to the face of the toothbrush and through the
longitudinal axis, A-A.

Fig. 2 is a cross-section side plan view, showing a second
embodiment of the toothbrush of the present invention, with a typical

30 flat bristle pattern and a broadened base.



9 ocT 2003MYV&PPed Description of the Invention Referring HolFFE/RY

drawi ngs, wherein like reference nunerals refer to the same2(g' ‘[h'z
el enents anong the several figures, and in particular referring to

wherein there is shown a toothbrush, 12. Fig.1l is a perspective view of a

t oot hbrush of the present invention about a |ongitudinal axis A-A wth an
upper side, Fig, 3aizda amosppeseidr] sy phill&iewkdshvfengid thire EQMJHAUsHt has a
head, 14, t.egral to and extendi ng ?roma neck, 16. which neck is int egral
to and extC€n thagoptprusaidike presenbiicnentionl avits antggral flad hridtle
extendlng head, 14, having a face, 20, on the upper

si de, é#]ereoﬁnlaféeb%ov\éegﬁ e -F extend rows of bristle tufts, 22,
transverse to the longitudinal axis A-A. I n accordance with t he pr esent

i nvention, the head, 14, can flex relative to the handle, 18, in the

verti cal pI atis; 4i igen erdssedeaidon dide flgn viaw, shbowihg aﬁbsﬁthnénﬁlddtmsrgj d

relative t e i.n th horlzon al plane, identified as Hin Fig. 1.
Such fl exicg' fﬂ]‘?y gjd%ﬁ}&f% Plt e RIESCRh N VEREORA IR, a1pifal flat bristle

mul ti - sectpfedn ah@aé HrealeheBGh 4L sections of at | east two materials

havi ng S|gn|f|cantly different nodulus of elasticity; one section being

formed of a relatively rigid plastic and the other section being forned of
aresilientl fl.exi bl e el ast oner. erelatl ely rigid plastic section
Bcﬁf&

conpri ses a d gnar ‘T‘?%SBE‘FR%%IVF%@ thpgek igod, sxewndiram &r om
the negk afrdalirica0bhOE Ut ! QibhRidl %dqu% Ehefdty wgf%eg?a?}%lg%g of an’

resiliently flexible elastoneric se t10R T s Als6 T

durve, I¥istdmedtteropposed relation to the generally S-curved |ongitudina
backbone, 26, such that the opening of the generally S-curved rigid
| ongi tudi nal backbone are closed by the generally S-curves of the resilient

flexibly el asp0RPld § S&ELLLLAP side Han view, showing a fifth embodiment

of the toothbrush of the present invention, with a typical flat bristle
15 pattern and a broadened base.

Fig. 7 is a cross-section side plan view, showing a sixth embodiment
of the toothbrush of the present invention, with a typical flat bristle

pattern and a broadened base.

20
r/) Fig. 8 is a cross-section side plan view, showing a seventh
- embodiment of the toothbrush of the present invention, with a typical
flat bristle pattern and a broadened base.
25 Fig. 9 is a cross-section side plan view, showing an eighth

embodiment of the toothbrush of the present invention, with a typical

flat bristle pattern and a broadened base.

Fig. 10 is a cross-section side plan view, showing a ninth
30 embodiment of the toothbrush of the present invention, with a typical

flat bristle pattern and a typical narrowed toothbrush base.
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wo 00/ 65953 PEY7¥8bos 11260 2 9 OCT 2003 Together, the S curvedrrgl 426

1 ongi tudi nal backbone, 26 and opposed generally S-curved resiéi e t f%‘f@i bly
el astoneric section, 28, forma generally elongated figure 8- Isag T
interlocking S-curves that formthe generally figure 8-shape handl e define
two apertures, an upper aperture, 30, nore proximte to the neck, 16, and a
| oner aperture, 32, nore proximate to the base, 24, bothe apertures are
preferably approxinmately equal in cross-sectional area. The apertures, 30
and 32, are of sufficient cross-sectional area such that when the user
applies a greater forceDetdilal Dalseiriptdon 6f thd Imacidtiea section, 26, about
t he upper aperture, 30, than to the opposed relative resiliently flexible
section, 28, about the upper aperture, 30, or to the opposed relatively

e

i gi d kb ' t : h ted hristl
et | ne hoadRELTHA AouRRE the' dadiBls] oARREI e lprents SRMRERARIlEr ' ©
side, 13, o tiee sa@0t "oy WshilatheldEsRS drAvAk Vask i deviehhb IBMdRUI ahi ot by

the user illustrated on Fig. 1 by the opposed arrows at an acute angle to
t he | ongi t Bardarlaireferring to Fig 1; wherein there is shown a toothbrush, 12.

Fig. 1 is a perspective view of a toothbrush of the present invention

about a longitudinal axis A-A, with an upper side, 13, and an opposed

10 lower side, 15, wherein the toothbrush has a head, 14, integral to and

(} extending from a neck, 16, which neck is integral to and extending
from a handle, 18, which handle is integral to and extending from a

base, 24. The head, 14, having a face, 20, on the upper side, 13,

thereof; from which face extend rows of bristle tufts, 22, transverse to

15  the longitudinal axis A-A.

In accordance with the present invention, the head, 14, can flex
relative to the handle, 18, in the vertical plane, identified as V in Fig.
1A; but, is substantially rigid relative to the handle in the horizontal

20 plane, identified as H in Fig. 1. Such flexibility is due to the fact that

the handle, 18, is multi-sectional, that is formed in sections of at least

AT
B ‘
Mieruews

two materials having significantly different modulus of elasticity; one
section being formed of a relatively rigid plastic and the other section
being formed of a resiliently flexible elastomer. The relatively rigid
25 plastic section comprises a generally S-curved longitudinal backbone,
26, extending from the neck of the toothbrush to the broadened base,
24, thereof. The resiliently flexible elastomeric section is also in the
general shape of an S-curve, 28, and in opposed relation to the
generally S-curved longitudinal backbone, 26, such that the opening of
30 the generally S-curved rigid longitudinal backbone are closed by the

generally S-curves of the resilient flexibly elastomeric section, 28.

-6-



A-A. CorreWPdN@E3l y, the user can apply a greater force, aPCAPSAPPIZ6Pri ate
‘angle, to the relatively resiliently flexible section, 28, about the upper
aperture, 30, than te the corresponding relatively rigid backﬂo@egclﬁ%
about the upper aperture, 30, such that the bristle bearing head, 14, WII
deflect to a position in the opposite direction, i.e. away fromthe upper
side, 13, OfogdtBet0@hBbELUSrved PRyl MoRigh Q] segt i rm
t he handl e arge shown in Fig. %gglgegoﬁ{ %?ggrﬁﬁﬁq% Iae{tgp&agg?(fefggout
t he | ongi t ughinerallyxiSsciarved hostient, flaxiblyt etastbmemboséabohs 28, tthempresent
invention, the interlocking.S-curves can _he pore forward of the

| ongi t udi N YAQIRPg%Ff‘g?Q ﬁg}lr%rg'ﬁg\%eb %Hlﬁeﬁ@q?%ﬁgi FrnvEs thetdorma,
Fig. 3. Fur r } i | Ch_ e Qe gener. oval
with a rel a%%e%eyw’;%jrlfo%féa%s\?ﬂeira ?él’ g)%'?l Sﬁ% nLHér?g?é;tl ongﬁﬁ%@%ga’ %gln&géﬂ)gr
- I ongi t udi nadpewtiase, 30; frore proximieColhE596Sk, PIF/ 25004 18260 £hedRlrd 093,

whi ch [ onger |ongitudinal axis may be aligned with or at an acute angle to
t he | ongi t JA%AI %JQWQI% 8 the Ehbetis hPotihe 8pcEpaTasur ke cprelssably

rounder, w pasily I ig ' ngth in relationship to their
| ongi t udi naﬁsﬁgm aﬁ%ﬁg%ﬁ?a%%g?%&g g’%%@ﬁhiﬂna}l?%g 2. Alternatively, the
apertures, 30 and 32, can be crescent shaped as illustrated in Fig. 8. In

accordance w th the ][_)r esent invention the head, 14, the neck, 16,
The apertures, 30 and 32, are of sufficient cross-sectional area such

10 that when the user applies a greater force to the relatively rigid

O backbone section, 26, about the upper aperture, 30, than to the
opposed relative resiliently flexible s-ection, 28, about the upper

aperture, 30, or to the opposed relatively rigid backbone section about

the lower aperture, 32, the connected bristle bearing head, 14, deflects

15 to a position in the direction of the upper side, 13, of the toothbrush.

The forces involved in this manipulation by the user are illustrated in

Fig. 1 by the opposed arrows at an acute angle to the longitudinal axis

A-A.  Correspondingly, the user can apply a greater force, at an
appropriate angle, to the relatively resiliently flexible section, 28, about

20 the upper aperture, 30, than to the corresponding relatively rigid

{:}v backbone, 26, about the upper aperture, 30, such that the bristle
bearing head, 14, will deﬂect to a position in the opposite direction, i.e.

away from the upper side, 13, of the toothbrush.

25 The interlocking S-curve sections that form the handle are shown in
Fig. 1 as being substantially equally spaced about the longitudinal axis
A-A; however, in alternate embodiments of the present invention, the
interlocking S-curves can be more forward of the longitudinal axis A-A,
Fig. 2, or more behind the longitudinal axis A-A, Fig. 3. Further, while
30 in Fig. 1 the apertures 30 and 32 are generally oval with a relatively

narrow transverse axis in relationship to a longer longitudinal axis,

-7-



) WO 00/65953
the S-curved %acsﬁ%one, 26, and the base, 24, are nolded as a%CT/HF%%%?O

wor k- pi ece of relatively rigid polypropylene or other plastic,wth_a
simlarly relatively rigid structure, such as a pol yam de, i g\g i Todf0%or a
pol yester or a co-polyester, such as polyethylene terephthalate (PET), or a
pol ycycl ohexg}ll.@gl di rreggl.ene‘ terephthalate that is acid nodified (PCTA);
or a cel | ul G81'T? pPRgtHY wigiudinalews seaymplightd WBANr at sacaylieniatigld e

but adi : l, t rigid plastic i
orererably of o aReetokingl Sxlg R AEYNE Belindico thatk Sebrbiascrendin y 60
to 110 and mmstder, eféttalphMchr OF8=40r t8ardk OfersOliki Ilgn%@j};é%g%rﬁd%%l{iﬁeto

avai l abl e from Hunt sman Cor poration, Longview, Texas

trade- desi gAMHT dAngiFHCIRaharullylongply) enchPAS3REA0.in Fize 2.6l Altbmedtivel ,
resiliesntly i | astoneric S-cuyrve section, 28, may_ be nol ded of a
vari ety of tgéagﬁéﬁkeﬁf:g’ t%‘PrTga‘Jl”é’, CRRStC SEpRETHI 3RAPe mfoBlesratecimdtigner s
(TPE). Acceptable TPE nmaterials for the relatively resiliently flexible

S-curved el astomeric section, 28, including
styrene- et hyl ene/ butyl ene-styrene (SEBS) Type styrene bl ock copol yners,

such as styrene: but adi ene-styrene, styrene- isoprenestyrene, and rel ated
1% ‘?‘F%:diaé‘,cetﬁ’é f HECSenpanVeneendhe hord) 165 thetherlnopbast i ¢

copol yners, as wert . )
othyl ene b opyl ene t Do 2, ol Tl bl 2 BT PR BB Eap el
(br and),O de¥eripeece roflrslatively8rigid polypropylene or other plastic with a
{:} similarly relatively rigid structure, such as a polyamide, i.e. nyloh; or a
polyester‘ or a co-polyester, such as polyethylene terephthalate (PET), or
a polycyclohexylene dimethylene terephthélate that is acid modified
(PCTA); or a cellulosic plastic; or styrene acrylonitrile (SAN) or
15 acrylonitrile butadiene styrene (ABS). The polypropylene or other rigid
plastic is preferably of a Shore A Hardness ranging from 40 to 110, ‘
more preferably 60 to 110 and most preferably from 80 to 100.
S“uitable polypropylene is available from Huntsman Corporation,
Longview, Texas, 75603 under the trade-designation Huntsman
20 Polypropylene P4G3Z-0309.

< ) The relatively.resiiienﬂy flexible elastomeric S-curve section, 28, may
be molded of a variety of elastomeric materials, most especially
thermoplastic elastomers (TPE). Acceptable TPE materials for the

25  relatively resiliently flexible S-curved elastomeric section, 28, including
styrene-ethylene/ butylene-styrene  (SEBS) Type styrene block
copolymers, such as styrene-butadiene-styrene, styrene-
1Soprenestyrene, and related copolymers, as well as, thermoplastic
polyurethane (TPU) or a thermoplastic vulcanate (TPV) which consists

30 of a mixture of polypropylene and EPDM (ethylene propylene diene

monomers) which is available as Santoprene (brand), described in U.S.

-8-



: WO 00/659%%D 00/ 65953 PCT/ US00/ 11260 2 9 OCT 2003 PatRGHR/USP0ZIH0796;
‘or VWram (brand), another TPV consisting of a mxture of polypropyl ene and
nat ural rubber, both Santoprene and Vyram bei ng el astonmers nar @egeqicpy 3
Advanced El astoner Systens LP, Akron, Chio 44311. Another, and preter rzgg
TPE is Dynaflex G713 (brand), marketed by G.S Corp., Cary, Illinois 60013.

These and Pubert shjachrece! ast ¥prinm Hbyend),yphothdy TRV SBensishidar ehass of
fromabout 1 to 94, with about 15 to 60 being a preferred, and about 15 to
40 bei ng nBSKtYFRfelr pelypropyéeresand enatyral| Bxbbtn bpHst Samtopremst emichl can

be over nol h andle, 18 s, sho in _Fi 4, a Ccrpss-section

Vew a1 NG BRASEIR AT BT o AP P ek e ftaed BRisi LB

el ast oneri AkPoaUrORh SREI PN Asicthewnahn Ek&fef‘re%ﬁ THEas, D3RS @7 i ch

are separated in the cross-section shown by the generally”el ongated

S-curved r éreandjeinyarkajied o €kbdieories CaThellingie6061 3 | Thiebe lartd othebot h

tmh SSE glngH \églg._ “?% gst%%%ekrgoﬂgvg,e%iggﬂy,zg’S}?or}% gfhz}r %ersgsoltj ijrglr}} la o]:,lltef(l bl e
- to 94, with about 15 to 60 being a preferred, and about 15 to 40 being

most preferred.

10 The resiliently flexible elastomeric material can be overmolded about
(j the handle, 18, as shown in Fig. 4, a cross-section view, as the
elastomic overmolded region. The resilie‘ntly flexible elastomic S-curved
section is shown in Fig. 4 as areas, 38 and 40, which are separated in
the cross-section shown by the generally elongated S-curved relatively
15  rigid backbone, 26. The degree of flexibility of both the relatively rigid
backbone section, 26, and of the resiliently flexible elastomeric S-curve :
section, areas 38 and 40, can be further controlled by varying the
thickness thereof, i.e. to provide more or less flexibility.
20 If a substantially clear appearance is desired for the relatively rigid
components of the toothbrush, i.e. the toothbruéh head, 14, the neck,
16, the relatively rigid generally S-curved backbone section, 26, and the
base, 24, can be of polyester, such as polyethylene terephthalate or a
copolyester, such as PCTA polyester or SAN, or a cellulosic plastic,
25 such as cellulose acetate propionate (CAP). If a substantially clear
appearance is desired for the resilier_ltly flexible elastomeric components
of the toothbrush, i.e. the resiliently flexible S-curved elastomeric
section, 28, certain TPE, or TPUS, or ethylene vinyl acetate (EVA)
materials can be used. A preferred substantially clear TPE is available
30 from Teknor Apex Company, Pawtucket, Rhode Island 02861, sold
under the trade-desibgnatibn 96-E0807A-03NT WAT CLR.
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section, ay2d%883and 40, can be further controlled by varyf’ﬁ'&n{sﬂ%nz“o
thi ckness thereof, i.e. to provide nore or less flexibility. |If a

substantially clear appearance is desired for the relativeiy r2& @CT 2003
conponents of the toothbrush, i.e. the toothbrush head, 14, the neck, 16,

the relatively rigid generally S-curved backbone secti on,

24,

as cel | ul ose
is desired

can be of polyester, such as polyethylene terephthalate or a
copol yester, such as PCTA polyester or SAN, or a cellulosic plastic, such

h [ Iy flexibl I i f th
oot hbr ugh, Ui AP REelo it 4 ER b e S oLy A Broreaed il
certai n TPE]80mdkPbRly aheetdy! %M@?r@ﬁ%&ﬁ%ﬁ di%f@%s it Sﬁitalaas&%'&%%(

used. A preferred substantiall
Conpany © Pa@ttileegmenbdesingleaadei286 br = graupimgeof & pdurakiteoflapegnatspn
96- EO807A- O3NT ,WAT

O

PN
p—

10

15

20

25

30

ear TPE is aval e f’rom’Teknor

R -29- . : 00/ 65953
i.e. three,q'our, five or six apertures. In the case of either a single or

such a grouping of apertures in the handle, 18, the relatively rigid
backbone forms a first side of each aperture or grouping of apertures
and a relatively resilient flexibly elastomer forms the second side of
each aperture or grouping of apertures. The aﬁertur‘e(s), may be
generally crescent, generally oval or generally round, with their
longitudinal axis génerally aligned Wiﬂ1 or at an acute angle to the
longitudinal axis of the toothbrush A-A. Such multiple apertures may
all be located substantively about the longitudinal axis of the
toothbrush, or on either side thereof. Illustrative illustrations of such

alternative embodiments are shown in Figs. 6, 7 and 9.

As the embodiment of the present invention containing a broadened
base taken with the overall dual component construction add
significantly to the weight of a typical toothbrush, the base can be
hollow to minimize the additional weight. As shown in Fig. 5, such a
hollow base can be formed of an inner injection molded relatively rigid
polypropylene shell, 34, surrounded by the resilient flexibly elastomeric
material, 36 ‘which comprises the resiliently flexible elastomeric
material. Alternatively, as shown in Fig. 10, the present invention may

contain a typical narrowed toothbrush base, reducing incremental

weight.

Multi-section component toothbrushes of the present invention can
be molded by conventional injection molding technology, which is well

known in the art. For example, in accordance with the present

-10-
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pcT/ usod 1Y8Y/65°8 ocT 2003 Alternative embodi ments of the BFE’%’@H?’H%O
‘invention can contain within the upper and | ower segnents of gtg r}(ar ally
figure 8 shaped handle, 18, not only the two apertures previ W’e 03

di scussed; but, also within each segnent a single aperture or a grouping of
a plurality of apertures, i.e. three, four, five, or six apertures. In the

case of eittioveatishnghe e¢silisHel ﬁeﬂmyr&agt&ﬁeﬂeelg#&déﬁaﬂé%c%% *}grﬁg'uggené&

the relati veIVy rigid_ backbone fornms a first side aperture or

of apert ur eSVeERW ded @kaut ths heawllej a8 it exsdromdelrgstdonr stegy, NEftdthene
second side rture or .groupi ng of apertures. The aperture(s), may
be general | 31/(8% ; g’g%gr?? ?S_begﬁlgpa{chg%ﬁj%?mdgﬁ&r aA5Plelomh dgvhigh s gﬁmpr(lsed

| ongi t udi nalof akiesh @RNBERIeYirAbiGSH W ’ le.to, the

| ongi tud nal, axis of the Viraplefiefs {ehh, %ﬁcﬁ*i‘%ﬁ%@é?@%@ﬂ%&%@ hﬁ'\‘]‘dé?l be
| ocat ed SubfE&HbORE secibout 26herichbgistu@dnaln akiis setohheirdioatibhr s » t19& 0N
ei ther si deﬁti}ggeﬁf. I.ItJ ustrative i lrléi:St ratfions of such alternativ

enbodi ment s are ~ShowA Y ]ﬁmﬁidgg? agSeconmanold 1Ne whicle thediemhenty fdble

present i nveldtom&oat @i e e taw t he overal | dual
component construction add g'll gﬁﬁ?‘ﬁg‘?ﬁ% ;gbpgl%t & & g’fé’a Si5iodamore

t oot hbr ush, spreifinadly, mmﬂmmem»zixrayrﬁii%idw‘;;aekbgﬁeftwddrgnéb, ?@t@ﬁ%ﬁno%‘s
e or ne (0] an |1 nner 1 njectl

shown in Fi % 5, sugh a%gl | ow base can

mol ded r el ati T8I S PG 201 oksphrenel shemecksd6.sur rounded by t he
resilietg flexibly elastoneric material, 36 which conprises the resiliently
flrexi bl e elastoneric material. Alternatively, as shown in Fig. 10, the

ptesent i nvenFroiitmbipre ofitthentweo tsyop Galedtmi %@iﬁ%%fhﬁfotﬂﬁﬁ{gtéﬂ@s Jdiegiei ng

increnmental weight.. Milti-section conponent: toothbrushes o e present
i nventi on cERCHEOFYERUBY &ov e i lnalising ectiven ershgbngnt eatuldl ogTwarhi ch

l_i 0\_/\B| I knowBmpbrddier #hbids™Are CXBIRLE HLACGordance Vglfprial}qu! pi;q%?ggi[ng
Machines Boucherie N.V., Izegem, Belgium; Anton Zahoransky GmbH

15 & Company, Todtnau, Germany; or Braun Formenbau GmbH,
Bahlingen, Germany; which molds can be mounted in typical injection

molding machines for such implementing the two step injection

process, such machines including 300 ton, two component injection

molding machines available from E—ngel Vertriebsgesellschaft mbH,

20  Schwertberg, Austria or Netstal-Maschinen AG, Nafels, Switzerland.

AN
: ]
\"1!’

The toothbrush bristles may be implanted in the toothbrush face, 20,
using either typical staple technology or using more modern non-staple
technology as disclosed in U.S. Patents 4,635,313, 4,637,660,

25 4,954,305, 5,045,267, 9,609,890, 5,390,984, 5,533791, and
5,823,633. Such non-staple technology involves processes wherein the
bristle tufts, 22, are fused into the toothbrush head, 14, by heating
both the bristle tufts, 22, and the toothbrush head, 14, which are then
brought together in a fusion process; or, wherein the ends of the bristle

30 tufts, 22, are pre-positioned in the injection mold prior to the

introduction of the toothbrush material, which toothbrush material is

-11-
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‘resiliently flexible elastoneric material section may. be over Qﬁ? about
the handle, 18, by a second injection step, after the first s?gL 7'ZMB
injection nmolding the frane or skeleton, which is conprised of the hard
bristle inplanting head, 14, neck, 16, relatively rigid handl e backbone
section, 28ubgedueatly, irgactad atioy tee onuly wf ddre bnisttepufise 22 ahecling

posi ti oned,i n,a.. secon d.into whi t he siljentl | xi bl e el astomeric
mat eri al i@?%%szfeeﬁlgﬁgg%’ tuPlé)tlﬁ%&F , elté’f)t{"ﬁ@rlﬁfaﬁ}ear%rie‘?speci fically,

about the relatively rigid backbone section, 26, extending fromthe base,
24, to the base of the neck, 16. Facilitation of the two step injection
nol di ng of toothbrushes of the present invention can be by using a two
~conponent nmold. Two conponent nolds are avail abl e from nunerous suppliers,

i ncl udi ng Machi nes Boucherie N V., |zegem Belgium Anton Zahoransky GrbH &
Conmpany, Todtnau, Cermany; or Braun Fornenbau GibH, Bahlingen, Germany;

whi ch nol ds can be nounted in typical injection nolding machi nes for such

i npl ementing the two step injection

®
St
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process, sUCHYE2Ri nes i ncluding 300 ton, two conponent injé%?ﬁgwwwgfﬁing
‘machi nes avail abl e from Engel Vertriebsgesellschaft nbH, Schmerﬁgsrg T 2003
Austria or Netstal -Maschinen AG Nafels, Switzerland. The toot u ﬁ
bristles may be inplanted in the toothbrush face, 20, using either typical
stapl e technol ogy or using nore nodern non-staple technol ogy as di scl osed
in US. Patents 4,635,313, 4,637,660, 4,954,305, 5,045,267, 5,609, 890,
5,390, 984, 5,533791, and 5, 823,633. Such non-staple technol ogy invol ves
processes wherein the bristle tufts, @é.%ie fused into the toothbrush
head, 14, by heating\ both the bristle tufts, 22, and the toothbrush head,
14, which are then brought together in a fusion process; or, wherein the
ends of the bristle tufts, 22, are pre-positioned in the injection nold
pri-or %f tgglinlroductiqn of the toothbrush material, which toothbrush

mat er i [ C“J?Iia"nEdISf WD 00/ 65953 PCT/ USOCQJ11260 2 9. OC T
2003

1. A toothbrush having a user manipulatable head comprising:

an elongated handle having a longitudinal axis, an upper side and a

10 lower side; which handle is comprised of a first relatively rigid,

—~ generally S-curved backbone section and an opposed second and

( resiliently flexible generally S-curved section; the first generally S-

curved section extending at one end into a base and at the other end

extending into a neck portion provided with a flattened head portion

15 having an upper face containing a plurality of bristle tufts extended
therefrom; the opposed S-curve sections defining an elongated figure 8, i

having therethrough an upper aperture and a lower aperture.

2. The toothbrush according to Claim 1, wherein the cross-sectional

20  areas of the upper and lower apertures are generally equal.

} 3. The toothbrush according to Claim 1, wherein the upper and lower

apertures are generally oval in shape.

25 4. The toothbrush accoi'dirig to Claim 1, wherein the upper and lower

apertures are generally round in shape.

S. The toothbrush according to Claim 1, wherein the upper and lower

apertures are generally crescent shaped.
30



' WQ 00/65953 :
subsequent | ycl)n(} ected about the ends of the bristle tufts, 2FGHEROAL260 he
‘bristle tufts, 22, in place in the toothbrush head, 14. WO .00é35953
PCT/ US00/ 11260 2 9 O C T 2003 Claims . Wat is clained is: 11.£ 9A0CT 2003

t oot hbrush having :5 user mani pul at abl e head conpri sing: an el ongat ed
handl e havi ng a_l ongi tudi nal axis, an upper side and a 10 | ower si de;

whi ch handl e 9's Té6nfratédaush af fClaitn rlel whimahytié @B‘-@ur@@@q?ééﬁ% i Y
backbone, Se%ﬂl&% Aaigd (ﬁm og;e)_osed second and resiliently flexi TR s a
general |y S-curved sett{ohRsS fRBEIRE Samdkhes A0y S- curved section
extending at one end into a base and at the other end extending into a neck
portion provided. with a flattened head portion 15 having an upper face

cont ai ni ng a pl Ghal tiooghbofishréBClgirh Uf t-&hexéen r QM L sed.
'S-curve sgctigns, defining an el ongat ed fi gﬁéflg g@rﬁg%ﬁe?trﬁgﬁéen&fyb%%ﬂaﬁ
upper aperft ures ATARCHC SRt Ve sectigrehas a Sherd dchhhdneds BE6OHH AGnt ALEHE M
1, wherein thetgoass-sectionals' 11l 20 areas of the upper and | owe
apertures- are generally equall S: The toothbrush according to Chine: 1,
wherein the upper and | ower apertures are generally oval in shape. 25 4.

The t oot hbr u§h %corcgng to CaimJ, wherein ,the upper and | ower
apertures ar d€ @rth Wsﬁbbﬁﬂlmgl%hmm@ipiﬁl&tab@@hﬁﬁﬂ%@?ﬁ?ﬁgj ng to
Claim 1, wherein the upper and | ower apertures: are generally Tcrescent
shaped. 30 -13 WD O01654' 53 PCTI USOO11126W 2 9 OCT 2QQa 6. The toot hbrush,

of claimQ, wiceligath® Houedle L& re Aardess ranging from
40 to 11 1 0, ~F . The toot hbri_TIS%C %?5%55?@}6}1%@%?9 UPRET pidaindery
resilient|y 19¥°T HHde| whieh asandheront by elaebloRigilBaalBHAE sl tion
her'dness, rapgiRyf QB about .| to.94. '
© S a first 31. e of an aperture and opposed thereto a
resiliently flexible elastomeric section which defines the second side of
said aperture, the aperture having a longitudinal axis generally parallel
15  to the Ion‘gitudinalv axis of the handle, the relatively rigid backbone
section extending at one end into a base and at the other end extending
mmto a neck portion provided with a flattened head portion with an

upper face having extended therefrom a plurality of bristle tufts.

20 9. The toothbrush of Claim 8, wherein the aperture is oval in shape, the
longitudinal axis thereof being aligned at an acute angle with the
;) longitudinal axis of the toothbrush.
10. The toothbrush of Claim 8, wherein the aperture is generally round
25 |

11. The toothbrush of Claim 8, wherein the aperture is generally
crescent shaped. | | '

12. The toothbrush of Claim 8, wherein the relatively rigid backbone
30  section has a Shore A Hardness ranging from 40 to 110.



8. A toot hBIUWHSPRy | ng a. user mani pul at abl e head conpri si n&cT%so%nﬁo

-el ongat ed handl e having a .ion.g.itudiridi, ahiis and an uppez) sbgj %ha
| oner side which hiandle contains Wiich defines a first side B i e

relativel rigid backbone sectiairi aperture and opposed thereto, a

fl.eyji:.bie e.lastoneric section which deine _ the second sidle, of said
aperture, 1t3hértapeommummﬁ@1mmo&;gwhau¢matheaxe1@t@@hémmlhpn@bfr gexidle 15 to

the lo.ngit-udii a i . the rel at veI kbone.
section efﬁ%?’?&%l%tseﬁﬁen ranff" O’ée gglg%rcgfh%ssa{aqg}gg F%% i ng
into a neck portion. ,provided with a :1:d ttened head portlon w th. an.
upper face ha m g extended therefroma pluTalityt of bristle tufts. 20 9
The t oot hbirdush tobtHBraish Bayvingereser teippéatinle hesdovanhprisisgape, t her
longi-.dinal a. is thereof being aligned! at an acute angle with the'
Ionglt@dl nal axis of the toothbrush.. . 2 10..The tootl-i br rsh of A aaiin

S, wher ei ;érrf oK é‘%ﬁ%&lﬂeﬁl&lﬁ {J%&K‘E elrl%{n QUBthaikkis z{[}ﬁita&%%%%ﬁ‘de adaim

crescent aremrn e I'S genera e toot rush of

Clai m8, Wwheeeiside tvhelchehahdyeeis/cbhgjr@b@hokboﬁmst re%)tmdgtmgm hesnexaBior e
A' | =l ardness ranging from40 to 11. -14 NVO4(}1 5953 PCT/USOQ, 11260 2 9
OCT 2UB3 }Ss—cpﬁ@e obﬁﬁbb@élﬁ SECEPA rﬁrsdmér ePRosrd pererdveny mesatyent |y

flexible | ect a e S about
BRI = e T T AR R R T R sl L N e
an el ¢09atcﬁﬁvban§é@umneﬁgna1ﬂ§@g dn& @inBin@xksbase aanl it pber otii¢leendd a

| ower side which handld' 'is conprised of a first relativel rigid,

g eral | y extepdinve dnback bk @@@tlp@npaqwdednwerép@s@a tearesh dreadld Pestian; vai v
silientl exi bl e generally.S-ct-ur n v S
10 curved ‘égbt 20h LBR‘% g‘? %/WBﬁee W&ldeedhtsf%% fgase a%&uk%ﬁ{yh%% ﬁﬁl%%l%end
tufts; the opposed S curved sections defining an elongated figure 8 with
an upper and lower segment, wherein one segment contains a single

15 aperture and the other contains a plurality of apertures.

15. The toothbrush of Claim 14, wherein the apertures are oval in
shape, the major axis thereof being ahgned generally with the

longitudinal axis of the toothbrush.
20

16. The toothbrush of Claim 14, wherein the apertures are oval in
{) shape, the major axis thereof being aligned at an acute angle with the
longitudinal axis of the toothbrush. |

25 17. The toothbrush of Claim 14, wherein the apertures are generally

round.

18. The toothbrush of Claim 14, wherein the relatively rigid backbone

section has a Shore A Hardness ranging from 40 to 110.
30
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extend| ng VROY6PReck portion provided! with a flattened heggTB"@P?/fgﬁo W th
‘an upper face having extended therefroma plurali ty of bristl&§ 0@?{1 he-
opposed S' -curved sections defining an elongated 'figure 8 with an u%

and | ower se rpent; mherein one segnent contains a single 15 aperture and

t he ot her _eont ai ns. Iur it apertures. ,15. The toothbrush., oPICl im
14, wher ei§ 'h €a %‘? r‘?—fy&/]-&#ml 4 :sﬁ%}b‘érel’-ﬂhéh?ra}"‘?)llaﬁé’ﬁ?}é TIRRHIREY bei ng

aligned g I ongi X ilg%q

The. t oot h@r@ %{s}:ﬁg e%(a%ﬁﬁeﬁgesf ct efgglg ug e 1'gp‘ﬂér (raglsetsla%‘rare h%b&aﬁpabéape t he
maj or axi g tohe#eof being aligned at an acute angle with the | ongitudinal
"axis of the _tioo, thbrush 25 17. The toothbrush of Caim14 . wherein the

apertures are g eneral . roan 18. The toothbrush of~ Ca-im 14. whereas
t he relkatiyel Ld backbone. section.ha Har dness. rangi ng
from So 25y %Cha\?ﬁg doTEg e PR PR S RE 0 0°C S 203

19, The toothbrus-h of Claire. 14, wherein the relatively resiliently
flexible elastoneric section has a Shdre. A hardness ranging. frorr about
|t 094. 20anseloogahtd th@mdiammgng adengifadinall axiabind heauppommidsiangt aan

| ted,handl e. h t udi d 110
T o st oG sa R s s somrsire Bt 3 SRRV ERE o el
general ly . §U’E’M§d’ CHa DRGERON S SEGH] %@1&3%angQE’Q&ege§&‘i§nQrﬁ?C¥eh§tﬂr§l¥ 10

resiliently flexible generally S-curved tion, the first generally
- cur vetiOsecesiberdlit diediinly aenmrellyefdcintadl asdraiin;aritle st hgeroirady Snd

extending into,a neck por n provided th a flattened head pqrtion
h.a top f&CBVAAVIHG 1%&@@%@@1%@? éfr%eoﬁP\galfHPu?é?‘??e FRdypt esphen E’fl'fls
the oppos Pe%tex?dfﬂsg Y&t %%Elc&”éoi%éh”#&n&@d elanoal ad tfdrpy %e%d}"’?%?tléﬂ 15
upper and | ower segnent, wherern each segnent contalns a plura
apert ur es.wizh.aTiop faoet hhvitsy) ecfteftiai miiefromereiplurhbtapdrbrists mftas oval
' the opposed S-curved sections defining an elongated figure 8 with an

15  upper and lower segment, wherein each segment contains a plurality of

apertures.

21. The toothbrush of Claim 20, wherein the apertures are oval in
v shape, the major axis thereof being aligned generallyj with the
20  longitudinal axis of the toothbrush.

/) 22. The toothbrush of Claim 20, wherein the apertures are oval in
shape, the major axis thereof being aligned at an acute angle with the
longitudinal axis of the toothbrush.

25
23. The toothbrush of Claim 20, wherein the relatively rigid backbone

section has a Shore A Hardness ranging from 40 to 110.

24. The toothbrush of Claim 20, wherein the relatively resiliently
30 flexible elastomeric section has a Shore A hardness ranging from about
1 to 94.
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shape, thé’vﬂﬁf/g?%%xi s: thereof being oJigned generally- w ¢ RELf{i§00/11260

-l ongi tudi nal axis of the toothbrush. 22.. The toothbrush of : é:l ai m 20,
wherein the apertures are oval in shape , the major axis th€2 oﬁcme'iﬂ%
aligned at an :acute angle L,vith the longitudin'al axis of the too

i bru:sh. 25 23. The toothbrush of.C aim20, wherein the relatively rigid
backbone section has a Shore A Hardness ranging. from40 to 110. 24. The

t oot hbru o] - 1o | - ' i epn: 30 flexible

ol ast omer 73 Sdgrtipd R dtEbElTe § BokAkehiNdad ESha Al 00 |1 %To 04
WO 0 0165953 PCTIUS O 1.1260 1 tit 9 ULC T 200.3 25. A nethod

of _positioning a toothbrush, head con pri sidgg: nol ding a toothbrush with an

el hngat e. BMi@ding @ teetbhyushl wath @ickeieateds haggle gpasingng lengtdingl whi ch

handl g i s mar.ised of a.first rel.ati (o] n i - d.
backbgjne %Jg‘(c%f i%h%éjr%eraﬂ*nf)lp%c}ggffr 2@&\#%5%%& h%’ésﬁ*?%nﬁ%&%%iéiii%%éﬁer ally
S-curved s4gtively; ridig, fdehetallgenanaiveyl Backbbnedsé@ténh ondean Bepase@wer
-end exterling” into a base and an upper en' extending into a_.-neck

por ti on-, sgravd deddwiresilicotlyl dledhked gesmrapyr S-oHrvedi sectaony; ubserfitsace

containing a plurality o bristle tufts .extern_ded fherefrom, the
“opposed BeRetl XEbHTShSaHr T iR S dOSAFBH CFIgIT BES gk Hgse
therer_hrgugh zan é&??é}&&ﬁdﬁfﬂg fto ieAPEIdMIGH PRS)EEQNKA tAe head
of the toothbrush by applying presSsure tot. he first relatively rigid

S-curled 8estiensd abedt pohsom ppavingsaapurperefacevhphtaisingla grievabby of
conpressita. the there-opposed second .relatively.resiliently flexible

o o1 e PriselEr PS SRERE R RER i ShroSREIS I Ve, Suitdn . e bnng

cor di Ngah0eridfed Sy rdier BhPidAthefed}alighl HH! QUSHYCREPLAESENY the
t her e- opposeg. seccl)%‘f:]f. r’eﬁa?ll ﬁ; y reesi I gntl y fleéxi bI% S--curved
section, idfmenpqq:olzmﬂré;i pebitiorirg ithel eadgiod Hacudpeddbsesht i bn applitinghe
| over ape&)trggseurles to Ct%r(reph?sstsgglétively rigid S-curved section about the upper

15 aperture, while simultaneously compressing the there-opposed second

relatively resiliently flexible S-curved section. ,

26. The method of positioning a toothbrush head according to claim 25,
wherein rather than simultaneously compréésing the there-opposed
20  second relatively resiliently flexible S-curved section, the opposed first
relatively rigid S-curved -section about the lower aperture is

,} compressed.
%
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