; TUe3eMJ\ x6TT37$ ~ F~~ p03 WD 001 47083 Toot hbrush Head Wth Fl exible
Mount ed Bristles PCTIUS00103333 Field of the Invention 5 The pyesent o
invention relates to toothbrush heads and nore particularly to {3&:53“@3
heads having bristles nmounted in a flexibly resilient network; such that

the bristles deflect to conformto the configuration of the teeth. 10

Backgr oundWeXoot4fies3| nvent i on Conventi onal t oot hbrushes conpr iPSE/USHOI3M

tufts of bristles each having a first end which is held captive in and

fixed to a brush head, and a secofidqoehriidhdhedd free and which is use
brushing. The free 15 ends of the various tufts present a surface \E\X\“\\\\“\
which is capable of slight WithFlekibly Mouite diBristles bendi ng wh

cone in contact with a surface to be brushed, but which is incapable oftses*
adequately matching a surface having a conpl ex shape with varying | evels.

Such a conpl ex surface is presdnieldiof tiee TRwEhtioderein the teeth generally
lie 20 in a "C'" shaped curve within the upper and | ower_jaw, each row of

teeth Sonseduemt Pyehent ngnicrBanexradatasr tur teotldugticohgade | andr morge.

Further, the teeth thengelves are, contoured in_an,ar shape havi

si gni fi carﬁailvl‘i}ﬁﬁgllynéo @é@}‘u?hcPﬁéﬁﬁgha"laléeg’ﬂs@ﬁ%sﬁgpe telcﬂtlgr Br g%"'ﬁ'gy
area bet waeRighe LOOkHARd ke Nedt the DhRstiesiddleet useEsnidrpaysehae
bristles to conformto the teeth and to penetrate the interproxi mal spaces
bet ween t hriestitaticn efphessethby the forceful application of the brush to
adequately deformthe bristles to the arcuate contours of the dentiture.
Such ' forceful application of the brush 30 against the teeth nerely leads to
excessipve wear of the tooth ~ S3FaH ~0~ ~ WO 00147083 2
PCTI L 200103333 and guns, vvi§ ik d of the I enhonon of the brush about
and between the teeth to provide the desired cleaning. Toot hbrushes such as
t hose disclosed in PCT WO 98/ 35584, having 5 bristle tiufts capabl e of a
toggl i ng noVedRYRNHARE] lqofhREAsBEs EHEPAREY STHIYER R tPCaf pistessemeh

di scl oses LSt o] I resiel Nk, A8hald h'ﬁl‘g it hi

array of rl?%‘%lg r%g%g{ %C dgglﬂéérﬁ\?vseh%%&\%gzg}ec%n%%ct| or?1 Féoat e oP\il\g{réaEH] a??%rre
or skel et an sebohHeehdusthibhsishaee Bhdk@mhicAsist tsed Ut sbaishisgd.el Jhe ghreect ed
to the brush by the resilient 10 material they will independently toggle or
nove ilA aldng ghébe(Rmardsidbviprasesy si sleiags envieires Sfhichyishcrrabierbient

moti on of &fie dELALLES A by Ble S IRMARCHBER ThEP dISeCRITd LAt T on

with a surface to be brushed, but which is incapable of adequately
matching a surface having a complex shape with varying levels. Such a
complex surface is present in the mouth, wherein the teeth generally lie
20 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.
Further, the teeth themselves are contoured in an arcuate shape having
significantly varying levels, including a deep “V” shaped interproximal
area between one tooth and the next.
25
The desire of users to cause the bristles to conform to the teeth and to
penetrate the interproximal spaces between the teeth is expressed by the
forceful application of the brush to adequately deform the bristles to the
arcuate contours of the dentiture. Such forceful application of the brush

30 against the teeth merely leads to excessive wear of the tooth surfaces

WA
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teeth. 15 U. S, Patent 4,633,542 discloses a toothbrush in which the

bristles are slidably nounted within a rigid head, resting upon a 16&-&?’2003

resiliently deformabl e nmenbrane. There is a cavity within the head of the
t oot hbrush bel ow the nenbrane, such that the bristles are resiliently
forced i nt owbDhw/4besad as the bristles are prl ied to the teetpcTiE®/0203

i ndependent notion of the bristles, in ong plane, will not cause themto

f to th I i t f f the t S. Pt t
SO Bhe b4t Shdssurbs SiRETA6draN s oSPeCE MUt RL LIS itk ABAWY end
fornmed of abé*g?é% ftlﬁé‘ e&y@gﬁr%)gf@? f‘hé 'd%éirléhecleaﬁﬁm esilient rrenber whi ch

has a series near y par I'nes or arrays of bristle tufts, which
lines of bristle tufts are oriented al ong the | ongitudi naI axis of the
t oot hbrush. In each of the these, patents the parallel |ines of bristles

are flexibly ?}@@ﬁhtmlskmcnuphaasmh@eu@rﬁ%@sam@n BCTqu% 98/PePSéd ayengst
th t ft t hat f tufts 30 | th
Loot b " causPHS fé”,cg%&@equn Bgefbei tiohEmity per iy R R S e
about the SE of. t hectroqih. %/395§4C@1’i‘§&6§é§‘9br15t169 thffs BnddeMOin 2
00147083 3 PCT/ U800103333 about the tooth is in two 'di mrensi ons, these

pat ent s f ai fesibeatdnatesidlheeldvediin arnreareasmqfem@ldomemaclm ar avells whwse

teeth, especially.the deep ed interp i en. one tooth
and the nextonBegfien F%t@?’ﬁ @’%’9—5& %mﬁl 8| é{asﬁetanf Iogxﬁ'b? h&5t R5EEsh
having manyyg | MROLS . {\Pﬁé'{%‘erlg%%e%' oo in TR AR Hr’b.s%(ljﬁihtﬂg%egﬂie%ttl es

may be nnunte on head segnen y grooves or thinne

flexiblH canteekl ondevhi ¢til mindepehidehely Widdple rasi ment ehastlineslands
second enbodi nent conpri ses a toothbrush_ head havi n%sbrl stle 10 nmountin

ngrrents Wi (W‘Tiaﬁier‘/ﬁWEéﬁﬁréﬁéﬁéieWaﬁﬂe Horweves g fiehisinsts prpd ‘Flhiké%lﬁl)'%@n :
9 {ot
planar poi nfs, 5)19-15‘;%;19 g[ ]“e%ﬁse EIS ?ﬁ olfﬁ'hpr% 18X 8Enh§%b2%% &f tfg €

| i nkage bei ng € segnent S e

rock about tdeege Ilnks in addltlon to flexing. A third enbodi nent includes
a hard peri pheral frame contai ning a toothbrush 15 head fornmed of one or
nore chains of bristle carriers, flexibly and resiliently linked to each

th I t f t '
ormed B seqneht SRtichEaLESHE: A1Twed booeHupr wener, Hic 4L TredPB Rt and
resilientlyslidatied heirhedhaphenor tAgldhenkhamerestiggeiupdhe d i fdeaBentl
the frame may be by thinned sections 20 or spines. In each enbodi nent t

vari ous segd@ﬁwmahlebmmhwamar ri Giterei lis &l ervitydepehienthy beagt Q‘ﬁ)ihel n
coordinatio acent se nts or ca within.

chain of br?osot\gf’g ﬂ ‘P‘a‘}é” tgﬁcﬁ“l" £B8; csﬂfé:?’d ﬁﬁ{: %’F S&Lees &rF efft t‘?%ﬂyof
the bristl efdrbdd Slr?cgogltletﬂgaaoﬁgh H‘élllJnEﬂEsp? ASphde €O eEioN fgyikhe
vari ous arcuate surfaces t he tooth surfaces hecessary for effective
cl eani . Timetopenslea tneedidroo! ¢heobtibtiesisin oneepime,t Well bratscaese ¢harrd|toat e
their orientatjon to conf ormto the three. di rre?ékonal arcuate tooth

surf aces an%oxinjﬁ LR phe ploRrime, & Cgter PRERFARICI PEFCEE R ween one tooth and

the 30 next, such as to provide effective overall cleaning. ~ 8 FE8 ~~~3
WO 00147083 4 P~T/US00/ 03333 Sumary of the Invention
U.S. Patents 5,355,546, 5,483,722 and 5,839,149 disclose

toothbrushes whose head is formed of a rigid frame supporting a flexible
25 resilient member which has a series of linearly parallel lines or arrays of
bristle tufts, which lines of bristle tufts are oriented along the
longitudinal axis of the toothbrush. In each of the these patents the
parallel lines of bristles are flexibly mounted, such that in brushing
when a tooth is forced against the center line of tufts, that line of tufts
30 will yield away from the tooth, causing the adjacent lines of bristle tufts

to orient themselves about the sides of the tooth. As this contouring



5 The present invention enconpasses a toothbrush having bristle tufts which
are capabl e -of enhanced confornity to the arcuate tooth surfaces, shgdFEB 2003
t oot.hbrush conpri sed of a handl e having a |ongitudinal axis and at one end
thereof a head containing a plurality of bristle tufts extending therefrom

whi ch head rrounding rigid periphery with an 10 aper i ng
therethrougﬁ@?@’@@r oss which is a latticé or open network o%&ﬁé@?@%g
resilient spines; wherein, each bristle tuft is anchored to said head at a
node for nedabypuththd pbetts éctihotwofdinedrbiops ndsesdipetents ifed trasddrpss tihen
which is free of spines, this portion being |ocated central to_the heag and
on each si d@Vefali r%@m%m%ﬁ Sareatiyggepl thatess ARPFHAY 1S &55BNntE on

each side Ofshtatﬂ)%dl iﬁﬂ%é{iﬁ%aeh aq,)éi sbéé%elenfé:ﬁ%( té&?g%ﬁﬁdﬁgg Y.t Each lattice

segnent fl exes‘suc ring bru ng, as a or ced agai nst a
bristle tuft, that bristle tuft will yield into the aperture and the
i mredi ate surrounding bristle tufts will tend to deflect toward that

particul@ar toblB, Ratemtdsi®etiliaR) disckisee auflexsitie bepfotaripabduthatiag
arcuate, three dinepsi,onal, surfaces of .the rticular.tooth .f re

f fect] ve oFRaY fnPREFEGPtS B URERE dr fIseT G BT EHE DR Hogh SR otles)
a side planpyi i t i t ypi W N ;
pattern. Fi éﬂ égvé%%ggwgﬁ? %Faltrll@%l etg\%’glg?&%t}%‘eh?ggg h}bﬁgugﬁéc‘s he'g:’/imb:rr]gﬂ-l V{Aﬁ%lﬁlaﬁ ife
head secti ofieiilenerardctiohsritsicherayf becfilled ewihs appesitieng dlhetdmest | As

shown 30 in Fig. 1. 18 F E B 2Q@B WO 00147083.5 PCT/US0Q/ 03333 Fig.. 3 is
an enl ar ged SEFORE ITBROGITBGNGT QOFBPIISES hisy u@?tﬁ@éﬁlsgohﬁa nQ]TE"P@ngZ 81'1I5$1§. 4
is a seghion yi t A f_ Fi ; ' j o
di nensi géls ?%%ﬁg\g%gogééﬁ?g?o ltd?ﬁg agplgg Ipeegripg%%%tl f?%g&@épgl tf'atg %éfsé%r \r‘tgcbeesmﬁ'f

typi cal toolihked &t phahsr poliedsaidca®dd Cive tbrihet londittdisial shawioigHehkandites
within the network of bristle tuft carriers, i.e, the fused ends of the
bristle tuftheilinkegerksingoglthinnty seesionensuchi Hyak hiescgmicgts smisy Be

alternate d Ll of the bristle tufts,. shown in..Fig.. 5 4l..e._ the fuse
ends of the%&?{%t f')oe f?ﬁﬁ‘f saég‘é rgla‘::?eo;&a%%r By at%%tleorp;\ntéjcti}#\xgl%&i n?é_ e
over nol ded Whibod@ih&h@shORles 2ShRed fdrgshdes rafld ebnthirling AnmuweRhbelsh
Referring now to the draw ngs, wherein |'ike reference nunerals refer to the
sane orlsi mhiead dbmmedt of ammagot hmogevehalny iafubeststlamarnriers, flexibly and
resiliently linked to each other and linked to at least one end of the
frame. A fourth embodiment is formed of segments which are not joined
to each other, but are flexibly and resiliently linked to the handle or to
the frame, wherein the linkage to the frame may be by thinned sections
20  or spines. In each embodiment the various segments or bristle carriers
will flex independently or at most in coordination with the adjacent
segments or bristle carriers within the chain of bristle carriers; such
limited coordination of the orientation of the bristle tufts about the tooth

will not provide the conformation to the various arcuate surfaces of the

25  tooth surfaces necessary for effective cleaning.

There is a need for a toothbrush, wherein the bristles coordinate their
orientation to conform to the three dimensional arcuate tooth surfaces
and the deep “v’ shaped interproximal area between one tooth and the

30 next, such as to provide effective overall cleaning.



20 particular to Figs 1 and 2; wherein there is shown a toothbrush, JBO,Ein
accordance with the present invention. Referring specifically to Fi Z) f Ba2933
front plan view of such a toothbrush, 10, having head, 18, integral to a
handl e, 12, extending therefromand a |ongitudinal axis, A-A therethrough.
The head, W9 0083M88ai ns a face, 14, whichghas a central 25 cd{EANSOP3EEr oss
which is a lattice or open network of flexibly resilient bristle carriers
enbodyi ng the features and construction of this invention. Shown in Fig. 1,
extending fromthe face, 14, are rows of bristle tufts, 16, transverse to
the |l ongitudinal axis A-A. Each bristle tuft, 16, is enbedded and supported
by at a node, 20, which as can be 30 seen in Fig. 3, is formed at the
junction at which the struct Bammasweof thednyentden 22 of the network

i ntersect. ~ ~ FEB 2~~3 WD 00147083 6 PCTI US00/ 03333 As in Fig. 3, the
face of the toothbrush of the present invention, 14, has a peripheral frane
or rigisd perimepyesest i@ tidg cF&ﬁ'flpEQ%é/ 08fd AR sBNhaped Meidle apakt ure
extendi ng through the toothbrush head, 18. 5 Alternatively, the toothbrush
can al so bwhiich med csigdbla ofl @shancad rasdorimtibae khofarchete dovhbrastabesd in

the formof g congcave segnent . be|] ow and s rated from.the lattice. |Ln the
case wher €S t%g‘%rHPﬁtWPSbﬁ%Lpﬁéhh?’édg BT 2 {%lt‘é‘ﬁ i %18 PSRt he
lattice c % .0f di e :
% The donf Rl tpkalf 2 hedy SR Qinddlf o TR ANAS O BRI SRS Sk BAtE, o
an inch. Tierdéidectwaiclof hehd Mdstd esaardueding ntigid heexdpheayi twth dani ng

brushing, is illustrated by Fig. 4, which is a cross-section B-B of Fig. 3,
per pendi cupertiige terdending ttherathraughs anda asroshevhadt ibradattics r apenl y

di mensi one GITEEK Ao NP5 PSR h B &' BEriar CBFPePTBIEabit i apfored
direction ©f shitt HRUEIOW I fdde fdrmEQVBY &he ihRroetligatdOBal] dHifeseNTRE

cbristle, 26, will not only cause the bristles perpendicular to the
| ongi t udi naftiegikasnaapootidef Wwedchtiswined efhdpowes, okhist porthent being; ldnated al so

the adj t brjstl llel to the l.angitudinal axis will.deflect.t d
and cont orGHUBBLES thE et A0 A6t SPO0I HACCR He® LoBERREIT Ry &S oRaH Hhed
di mengisonagheC Rt deprhontd ok 058K QfdeeféfeQBEV?o§$i@aaiM thes eRhll flex

Further, within the present invention the lattice of spines extending
across thanfdgpendeatiyof Bduwh tlattithsegmedras flaxesrstucdl thet tdwringr beasitingi d

25 spines, such that the spines |ocated, centr tao t.he head, ,. and

paral | el t% lahEDqtgn’g? %%&Faa"‘llg%ﬂﬂsé,a -r}l?,tl‘?jéuﬁroﬁlkiaﬁ?%?§§8t§uaf? _\:gﬂ]sgyaid noto
connect ed i 3 Thi E% J it att e I e
separate ttg%te%g%%%rret ?alrrlléj Ejé;év\g%l seé%é;;lgt&sr%o)gﬂﬁ%%h‘%g%ﬂg ¥gflfttg h@? ot%@t EQI nal
axi s, to msfeedtndepenxdentHat. jSercthciuladepeondent sookendafieating héristfe tufts

supporhi ng.30. network se neﬁ?xts facilitates the toot.hbrllushes i mul t aneous
cl eaniffly STOTIPFFUREnERREL HDgn AIEIALS, ofhiafe UERERPIONE asSBERGFE @i thy

br ushi ng. : I ~ S 3 The head, 18,
conpri sed %?%ﬁggﬁggﬁgpf%%ﬂp%% %%%&g‘fe ?E%HD%%Q%%% the lattice or network
of flexibly resilient bristle carriers is preferably integral with the

t oot hbrushes handle, 12, i.e. nolded or otherwise forned as a
Brief Description of the Drawings

25 Fig. 1 is a side plan view, shov{ring the toothbrush with a typical flat

bristle pattern.

Fig. 2 is a front plan view of the toothbrush showing within the head
section the network of bristle tuft carriers supporting the bristles shown
30 in Fig. 1.



S single piece. The periphery of the head, 24, is at least 1 / 32 of an
inch in width, and preferably at least 1 / 16 of an inch in wdth, so as to
be rigid enough to adequately support the network of bristle tuft1(8aFEiBer}3
20, attached thereto. 10 The network of bristle tuft carriers, including

t he spines, 22, and nodes, 20, are of a flexible and resilient material,
preferably SO YHNY$ opyl ene. Alternativel s, the spines, 22, cBEI/HE0M3I3

pol yet hyl ene or thernoplastic elastoner (TPE), or a conbination thereof.
The degree of exi:pi |1 i t EDSS, 7 b ther
controlled byF%S %(/alrgy%éltgﬁlﬁgger& gfdn%{ngg%ﬁg?éwe.%etﬁ uci rPgﬁlt%ﬁleﬁgggt ﬁjéﬁh e
thi ckness offigagh spine, 22, to provide additional flexibility or by
provi di ng an overcoating of a second el astoner about each spine, 22, and
node, 20, as illustrated in Fig. 6. Acceptable TPE materials, including a

h | ast i | TPV) whi i .of i f |
b PP (ot S35 SebAorLiE i ThiRRIR RESush R o K1 B RGRE ORI e
Sant opr epe {#rRREiondaser EB8fhriatos oPeheMriSi9 XA tios Ayt (Ludads

anot her TPV consisting of a m xture of pol ypropyl ene and natural rubber,
bot h Sant oproémetyandaMyacdin. bei ng el ast oners mar ket ed by Advanced El astoner
Systens LP, Akron, Chio 44311. Another, and preferred TPE 25 is Dynagl ex
&713 (brand), marketed by G.S Corp., Cart', Illinois 60013. These and

ot her suitabl e:gl as r v pi y S AN f ut
13 to o0, with Gbauts 20 Bagts e PR s R o Res ooy Tar o
typi cal |y malededrRf opdrigtioplferaurrietst he. 3hepfesent enay et thom bristls tufts
preferred that the lattice or network of bristle tuft carriers also be of
pol ypr opPyesecrsed degetheatley she- e tBIZPRST the 'I| ~ F B ~Q-—~~ WO
001 47083 s PCTI US00103333 toot hbrush. If a clear appearance is desired, the
handl e, 12, head, 18, and lattice can be of polyester, such as pol yethyl ene
t er epht hal at eid\ @rief £ r-geemrltkpd Ryl Nehe okt s Belsipvep)yineRe. 5520e.
(Brand), manufactured by the Huntsman Pol ypropyl ene Corporation, Hi nsdale,
5 I11inois 6bslisedf eddsi pbdhet hoistlrottfsusecared hegpiesehy iy @otinnstivn
be nol ded as_a "dual cog&gfen ﬂ too%?%rush, by which is neant that the
flexibly reSPHienhPVidre Vot 1At SS9 suppor ting network or lattice is
of a 10jpmterial different than that of the hard plastic toothbrush head,
18, and handle, 12. The nmethod of nmanufacture of such a dual conponent

t oot hbrush by convent i onaPeahadled Mgsaréptiompé dhieclnvemelosy t echnol ogy i s
wel |l known in the art. For exanple, in accordance with the present
invention, the lattice material may be introduced into the head 15 area by
a second i nj eQef@Riss Show Al e tdialwit3Rd WiRErdiRelika) REére@iteMRLEh A1 9frefdre
hard bristle inplanting head and handle. In this second injection step the
sem - fi ni shéo tlodtddmesbri simpdsirt elmdnis ameagoibienstueralt fgwmesh in

lattice terial ts injected abpoyt the interior.of,the rigi eri phery,. 24.
e RSBy LUE S i hroi s b & BB
peri phery, %écoiﬁcﬁén&@%%scﬁ@ g{gées%giftq?;hvfeﬁ%{o%.Ozmeﬂﬁﬁevsepe%ﬁﬁéﬁmé,rﬁag.n obe

provi ded about the upper surf einterior of the rigid periphery. A
one- st ep noffrirmgplaroevess afasuble attbbilredishn 1 6e heemog dutad, el df 12tegral to a

t oot hbrushes of _the present invention, when the head, 18, confains an
aperture ex?’é‘ﬁﬂlﬁg tiHer PHEBGIRE antnSRRER R heP PGt 1§ cgopgltblldnflﬂ &g AA

materd al ashBrditBRERCer Al ey ! 981 IBEUSL] Baffoe | 18, WHIEHNEAQ. aldndaf]

handl e, n contrast, a ep ho ng process nust be used whenever

the heads l8onehvitheatmnishiwiish oAl Ritkideaor apeay irtetwoekool flbrild§ rediliene,
this concavity is fornmed by the toothbrush having an_encl osed back, such
encl osure béltfleseparzces eropedyiag athe cieattgesudnd cepstructiory pfpthis

2~~~ \\0 001 4/083,:3,PCHASIY O3 33"13g 1, extending from the face, 14, are rows of
bristle tufts, 16, transverse to the longitudinal axis A-A. Each bristle

tuft, 16, is embedded and supported by at a node, 20, which as can be
30 seen in Fig. 3, is formed at the junction at which the structural elements

or spines, 22, of the network intersect.



step nol di ng process, the toothbrush frame and integral lattice are forned
inafirst injection nold and the seni-finished toothbrush is repositioned
in a second injection nold, wherein the back encl osure is formeti§ 6EB 2633
Facilitation of two step injection nolding of toothbrushes of the present

invention C@p @Gk using a two conponent nold. Two conponentpdiplshs dd8
avai |l abl e from Machi nes Boucherie N V., Iéegem Bel gi um whi ch nol ds can be

nounted in typical injection nolding 10 machi nes for such inplenmenting the
two step inj action process, such machi nes including 300 ton) two conponent

i ni ect | | di ' il f Engel d : .ph,
Ot ari o The ABOEHBRbH ERF CPPEsStse oMt & B Preiininribl 14
flexibly 15,56% éﬁphe%hﬁﬁtaeﬁerdrcrigﬁf geHphe ,Q@?t@éirﬁiﬁ/%@dph@ﬁid&%ning

network are forned using non-stapl In-noldtufting t echnol oqg;y as
di scl osed iam UoBenPat enmt 2608 39tengBootiosdghartties o33 ioLisisuetad,MIL 8.

urt of ot SRFERATECE) FAIE Breit B P 515N PE0ERBTS BURY et HGUFE SB4S8 of
pristles - Db b O Rea AL il el bl 120rR8LE ddbihBft MRSy

into which exi’bl'y resiTient materia e bristle supporting

network or daft kepatstednjfesinedhe siiafickhatint haemetee i whet¢ ottse abacit dthehe
knob, anchoring the tuft into place within the toothbrush face, 14. Fig. 5
i |1 ust rat estodthibshel Isvenelsses, ghebeoreawly bes Wy & HiCet fRTIngFEnicalrasn

he bristl ' 5 K. A.e, .the spi 2,
anchor s heoRnih 8078 VL, e RESHEARGe froduiie Bril, PeBpaRy e BiiniBE theg
WO 001 4608331 BERs HSOREE3332iChadepth Whalpi fo cAisbiedsl 9 &n AntROt PRYShH

having bristle tufts capable of providi ng enhanced conformty to arcuate
t oot h surf adefdgctoommdi thadoristde acarareds enavibiegcantevgyt dyitiag bruishiagd ia

nead o, oneyen A £pTeignl chyhead contal 13,496 190937 LA o'
to the longitudinal axis A-A of the toothbrush. Fig. 4 only illustrates the
conformation of the bristles about the tooth in two dimensions with the

15  deflection of the center bristle, 26, in the direction of the arrow in Fig. 4.
However, the deflection of the center bristle, 26, will not only cause the
bristles perpendicular to the longitudinal axis A-A to deflect toward and
conform to the tooth; but, also the adjacent bristles parallel to the
longitudinal axis will deflect toward and conform about the tooth

- 20 providing the present inventions three dimensional conformity to the

tooth for effective cleaning thereof.

Further, within the present invention the lattice of spines extending
across the face, 14, of the toothbrush has a central portion free of said

25  spines, such that the spines located central to the head, 18, and parallel
to the longitudinal axis, A-A, do not intersect, i.e. are not connected (see

Fig. 3). This discontinuity within the lattice allows the separate tuft
supporting network segments, on each side of the longitudinal axis, to
move independently. Such independent movement of the tuft supporting

30 network segments facilitates the toothbrushes simultaneous cleaning of

different teeth and areas of the dentiture as occurs during brushing.



said face having a rigid periphery, within which rigid periphery is an 15
aperture extending therethrough; a network of flexibly resilient spines
forming a'lattice extending across said aperture and attached tpesﬁ'Eg gﬂggi d
periphery; 20 said lattice having a center portion which is free of sali
spines; said lattice having nodes |ocated at the intersection of said

spi nes, each node having a bristle tuft anchored therein. 25
t oot hbrush BP %M 1, wherein the rigid periphery is at | eag%rlygb‘?(gés
inch in width. 3. The toothbrush of claim1l, wherein the spines are of
pol ypropyl ene, pol yethylene, a thernoplastic elastoner, or a conbination

t hereof. 30 1 ~F E B 2003 WD 001 47083 PCT/ US00/ 03@33 Jfl 4. toot%%ush
exhi bi ti ng enhBAdEAG O 0PRSS aF EanECKodhh REGIIHCES Tt Cefiarfied the

cl eaning, c rising: -2 _havi ng.: i i d one
end t her eof ,A@lcﬁh?rcﬁeﬁ’ggglgc%grgfeé‘i?ﬁg lée%fl@%ljépﬁgﬁ%1%86%}%%)%%?;??%3&6{01%rq?ig?gtfeal
tufts extengify theeiRfth®RishesahdnfiRe el Mave.ngrdded ghrdopeervpiser jormed wsi ah
rigid periphery is attached a network of flexibly resilient spines form ng

a lattice esingldimgeaclisspephary of dbe; head, R4 .at feleasdvi i & @@hirgh in
ti which.is f f ' [ ; Ld latti : | d I d,at
Phe. i nter seBtfth G4 RECLARGE S BESabh AGIG TN AP ot I8 s oS dPEENEID: oo
thereini sakdoligadibayd g detpnagysyRomld ofechiekean bibanealdt sairicral tioze
ead.

d
and extendi ng acCr oss sal 5. The toot hbrush of claim4, wherein
t he concave aparchedntlomaetext end from 50 to 80% of the depth of the
t oot hbrush head. 6. The toothbrush of claim4, wherein the rigid periphery
is at least 1 / 32 of an inch in width. 25

10 The network of bristle tuft carriers, including the spines, 22, and

3
of an

nodes, 20, are of a flexible and resilient material, preferably of
polypropylene. Alternatively, the spines, 22, can be of polyethylene or
thermoplastic elastomer (TPE), or a combination thereof. The degree of
flexibility and resilience of the spines, 22, can be further controlled by
15 varying their dimensions, e.g. reducing the depth or thickness of each
spine, 22, to provide additional flexibility or by providing an overcoating
of a second elastomer about each spine, 22, and node, 20, as illustrated
in Fig. 6. Acceptable TPE materials, including a thermoplastic vulcanate
(TPV) which consists of a mixture of polyproplyene and EPDM (ethylene
20 propylene diene monomers) which is available as Santoprene (brand),
described in U.S. Patent 5,393,796; or Vyram (brand), another TPV
consisting of a mixture of polypropylene and natural rubber, both
Santoprene and Vyram being elastomers marketed by Advanced
Elastomer Systems LP, Akron, Ohio 44311. Another, and preferred TPE
25 is Dynaflex G6713 (brand), marketed by GLS Corp., Cary, Illinois 60013.
These and other suitable elastomers have, typically, a Shore A hardness

of from about 13 to 94, with about 29 being a preferred hardness.

Toothbrushes today are typically molded of polyproplyene, in the
30 present invention it is preferred that the lattice or network of bristle tuft

carriers also be of polyproplyene to facilitate one-step molding of the
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$109% | &ig() - @LOYH Eisfareb)k fthaMbEOM b8 Hartl pladi foothbrush head, 18, and

handle, 12. The method of manufacture of such a dual component

toothbrush by conventional dual component injection molding

technology is well known in the art. For example, in accordance with the

present -invention, the lattice material may be introduced into the head

15 area by a second injection step, after that used for the injection molding

of the hard bristle implanting head and handle. In this second injection

step the semi-finished toothbrush is positioned in & second mold into

which the lattice material is injected about the interior of the rigid

periphery, 24. To increase the surface area for the elastomer to adhere

20 to the rigid periphery, 24, for increased adhesion thereto, a groove or

recess can be provided about the upper surface of the interior of the rigid

periphery.

A one-step molding process can be utilized in the manufacture of

25 toothbrushes of the present invention, when the head, 18, contains an
aperture extending therethrough and when the lattice is of the same
material as the remainder of the toothbrush frame, i.e. the head, 18, and
handle, 12. In contrast, a two-step molding process must be used
whenever the head, 18, of the toothbrush contains a concavity below the

30 lattice, this concavity is formed by the toothbrush having an enclosed

back, such enclosure being separated from the lattice. In such a two-



Ltnd 10908 ()- @ 10%0% ()- ' 10%08& ()-3 104| 104| 104|"<10%4| & ()-$10%| & () -
m KzX6bC f : £R 2603

| KFT&LO0% r & () - ! f FT&LO%M®' () - 10%0&' ()-! X$10% O O& ()-y! X$10%_3>_Bo£' (B) qu " $1
0%008' ()-yK; }oP1 ! 10%& ()- ' 10%& ()-F 10 10

10!, *109& ()-!,*109%& ()-!, *10%00& () - | OzX90P1

$10%h& ()WOIRSIBIE' ()-"!t $L0%R ()-"!y$10%& ()-"!$10%& ()-" PETAFNMAR -w_ @
Z 10%l| & ()- F!'10%| & ()-3' 10%| & ()-1 10M 10M

10MB$10%VE skap &3St Borobe&d, Wi t@thbrush frame and integral lattice are

formed in a first injection mold and the semi-finished toothbrush is
repositioned in a second injection mold, wherein the back enclosure is

formed.

Facilitation of two step injection molding of toothbrushes of the
present invention can be by using a two éomponent mold. Two
component molds are available from Machines Boucherie N.V., Izegem,
Belgium; which molds can be mounted in typical injection molding

10 machines for such implementing the two step injection process, such
machines including 300 ton, two component injection molding machines

available from Engel Canada, Inc., Guelph, Ontario.

The toothbrush bristles may be implanted as the nodes of the flexibly

15 resilient elastomeric material of the bristle supporting network are
formed using non-staple, in-mold tufting (IMT) technology as disclosed in
U.S. Patents 5,609,890, 5,390,984, and 5,533791. Such IMT technology
involves a process and the associated machinery wherein each tuft of
bristles is first pre-formed into an assembly by fusing its base of bristles

20  together into a knob. This knob is then held in the mold into which the
flexibly resilient material of the bristle supporting network or lattice is
injected, such that the material flows about the knob, anchoring the tuft
into place within the toothbrush face, 14. Fig. 5 illustrates finished IMT
tufts of bristles, 16; wherein, the material of the bristle supporting

25 network, i.e. the spines, 22, surrounds and anchors the knob, 28, at the

base of each bristle tuft, 16.



I p/ $10% | & ()-S, 10%4| & () -

ly, $10% | & () -'y, $10% | & ()-!, $10% | & ()-!, $10% | & ()-{\:

11, @ 10% o' 0& ()-!10% o0& ()-!s$10%0& ()- 104| 104| 104|8s10%| &1@) FER 2003
| YAZ"109%4] 4] & ()- S !a?{\: !l ,Z"10% o' 0& ()-310% 0& ()- @"10% o0& () -
L:110% 0& ()- @O0% o0& ()-!"Y 9$10% o' 0& ()-!9! <! b!! K#E$ <{\:
111 k$$10%g§8§f 15$$10%0& () -! a$$10%0& () -!10% 0& () -
10% o0& () - TE () - $39008% %UPR8&USI0 ! s" $109%& () - !

s $10%& ()-f!10%&' ()- 3%40%& ()- 1000 1000

1000! y$$10%00&' () - & (e**e++wWU6uSl ! y0$10%&' () - !

, #10UKKE' ()-!129' " 10%m&' ()-! S$10%&' ()-! S$10%& ()-!f$10% -& ()-+H,,-d-e-f-g-
-uj _= 1 k3#10%&' ()- 10 10

PCT/US00/03333

Claims
5 What is claimed is:

1. A toothbrush having bristle tufts capable of providing enhanced

conformity to arcuate tooth surfaces, comprising:

10 a handle having a longitudinal axis and a head at one end thereof,
which head contains a face having a plurality of said bristle tufts

extending therefrom;

said face having a rigid periphery, within which rigid periphery is an

15 aperture extending therethrough;

a network of flexibly resilient spines forming a lattice extending across

said aperture and attached to said rigid periphery;
20 said lattice having a center portion which is free of said spines;

said lattice having nodes located at the intersection of said spines,

each node having a bristle tuft anchored therein.

25 2. The toothbrush of claim 1, wherein the rigid periphery is at least 1/32

of an inch in width.

3. The toothbrush of claim 1, wherein the spines are of polypropylene,

polyethylene, a thermoplastic elastomer, or a combination thereof.
30
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surfaces for enhanced cleaning, comprising:

a handle having a longitudinal axis and a head at one end thereof,
5 which head contains a face having a plurality of bristle tufts

extending therefrom;

said face having a rigid periphery, to which rigid periphery is attached
a network of flexibly resilient spines forming 2 lattice extending across

10 said face;
said lattice having a center portion which is free of said spines;

said lattice having nodes located at the intersection of the spines,

15 each node having a bristle tuft anchored therein;

said head having a concave portion therein, beneath said lattice and

extending across said head.

20 5. The toothbrush of claim 4, wherein the concave portion can extend

from 50 to 80% of the depth of the toothbrush head.

6. The toothbrush of claim 4, wherein the rigid periphery is at least 1/32
of an inch in width.
25
7. The toothbrush of claim 4, wherein the spines are of polyproplyene,

polyethylene, a thermoplastic elastomer, or a combination thereof.
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toothbrush mold;

injecting flexibly resilient material about the knobs to form nodes,
10 whereby the pre-formed bristle tufts are locked therein and wherein
said flexibly resilient material forms spines connecting said nodes in a

lattice across the face of said toothbrush;

said lattice having a center portion which is free of any spines.

15



