;\] e3eKMKI\ (N6T39! WO 00/ 47083 Toot hbrush Head Wth Fl exi bly Munted
Bristles PCT/US00/ 03333 Field of the Invention 5 The present invention

rel ates to toothbrush heads and nore particularly to toothbrush heads
having bristles mounted in a flexibly resilient network) su h t he
bristies deMOM® conformto the confi guration of the té’gﬁiH{SB%@g%S 20 25
30 Background of the Invention Conventional toothbrushes conprise uniform
tufts of bristles each having a fhqothbzashiigad i s hel d capt| wﬂ‘m II
fixed to a brush head, and j i and wh or
brushi ng. The free ends of ?ﬁ?\%%gﬁi%%gaprbgs%%%ea surfammuj M H@m I‘f
which is capable of slight deformation by the bristles bendi ng WS&01t hey
come in contact with a surface Fi@l@%fbh&qhﬂntﬁﬂf whi ch is incapabl e of
adequat el y mat ching a surface having a conpl éx_Shape with varying |evels.
Such a chbnpl ekheupresent snperdent relatehetopiedthbikak eiiradse ardt mageneral |y
o e | pertiaEtly S YoM bR RO RGHABABWSRoL A SACD AQULRT teeth
consequent | avi ng’a convex outer curve ard a concave | nner curve.

Furt her, theesilémith reltensle] sexhantkat otiteo réstlasn defleatr cwatcenédrapetdaireng
significantl arying | eyels, .including a deep "V' shaped interproxinal
area bet vveeﬁgl"bﬁ{%“%ﬁ@?‘hoi% ¥htnext. The desire of users to cause the
bristles to conformto the teeth and to penetrate the interproxi mal spaces
between the teeth is expressed by the forceful application of the brush to
adequat &y deform the bri st |Background af the s 0%,rs of the dentiture.
Such forceful application of the brush against the teeth nerely |leads to
excessive wear of the tooth surfaces WO 00/ 47083 2 PCTNS00/ 03333 and
guns, Wi t houtCemreantéarsalctoftbbmashesn cofnprire hmifohmaudts afdoistiereeachhe

teeth to prpvi.de t desired .cl.eanjng. .Tooihb C e_di,scl osed
ePCT W0 oy AR, BT B S RO AR TRER P Brd S B R e et
partially eedndt & eqnd ReHicMQs985&5 384 shimgsesTHy fretl e

ially aalds dred alloie frlek 5 baashi Her fretl
tufts nted. in resiJient material held within an ajray,of rigid
recept atl esCRS \%%P% VRRIGYS WmBETSeRh & SUTiREe SPEFLPE ‘f’i‘éﬁ%lsﬁa f&fon of
the brush hagihegarobrltRih bhStH Bristiel SheHBAngOWREN @RYNESHRiH ohfiRtbr ush

by the resilient L
with a surface to be brushed, but which is incapable of adequately

2215

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
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10 material they will independently toggle or nove in all planes

(upwar ds/ downwar ds/ si deways). However, such independent notion of the
bristles will not cause themto conformto the configuration of the teeth.
15 U. S. Pat 3,542 discloses a toothbrush in which t es are
slidably rme‘ﬂ{’g@‘ &ﬁt hin a rigid head, resting upon a resi Ié%ﬁ‘?%oﬁaéé Y or mabl e
menbrane. There is a cavity within the head of the toothbrush bel ow the
menbr ane, suaid tganst heithoustadsiuate caotinetivhy of dheedriaghoabbet el as

the bristle the th.. Thi 0|n ependent notion of the
bristles, i ﬁb’%ﬁ’&e’a g‘ﬁetggft}a ?Ct PHOt glﬁ%gef']ﬁ%c?nf iformto the sloping)
arcuate, surfaces of the teeth. U S. Patents 5, 355 546, 5,483,722 and
5, 839, 149 di scl ose. t oQt hbrushes ose he d is f |d frame
supporting a fioethbrushes sueh |aseHiossediss Sﬁﬂllehlgéi “ ?é%‘}gss g haviRgr | y

paral | el 4 inggsid tefté @@aeie Br 'asﬁdgghhgfﬁl&)cﬁ‘i@h@?a}ﬂtﬂ%s adtirédd ﬁté apbtdts are

oriented al ong the itudinal axis of the toothbrush. In each of the

t hese pat entBTOﬁJﬂ\@npangTqu)l R8¢ 3858%r ﬂ!ﬁtclmsabélstlﬁeiﬂﬁﬁymﬁmﬁ?édm fuch
that in brushi 0 0 I fts,
that 1ine ofln: H%tn nggte?mfl%e;?e lfgwéalg/%? %98{{ ﬂgfdt oécz):t%ﬁ%éggﬁm r‘l’%afsh LO& ] acent
| i nes of br |a1rireactmht $o t theoroverdl] tihemmeeby eskeddtont of hhesibdrmshohat hbe&rnot h.

As this contouting 00/47083 3, PCTI USO0/ Q333 ut, tthe tooth..is in two
di mensi ons, P pé?ggf’ STty AT 5O F@gge?tﬁg a?ea%wﬁrté"eﬂa‘? FESEFRhal
curvaturg Ofmhhﬁ'xéleem&y e&ﬂﬁchﬁié?énfdbﬁtl eepggl’ Ghapshel NErer RN OXY1AREs ar ea
bet ween one tooth and the next atent 5,651 ) 158 discloses a

f1exible hed@Pﬁ@é@ﬁb‘#%ﬁWﬁa%/ffgd%ﬁlps)en%BWFYF‘é"mt%lCI'H meaanﬁsnhmqtm of

enbodi ment i b f%ggﬁ ed by
grooves or t nneghcg %Hbt?(ll)i%% e@%%nﬁoeggﬁ%ﬁgp&g%g% BFI %ﬂdﬂvré(th a
resilient eltasth)rrer A second enbodi nent conprises a toothbrush head having
bristle 10 nounting segnents within a hard peripheral frame, the segnents
being linked at planar points |ocated 90~ to the | ongitudinal axis of the
handl e, tshe | it\kapatds ﬂ@3@54midm&mt¢ahbrast®hnt\#mhtﬂm segilEnhte may be
madetorock%gl t these |nk . i n addj |onc‘;ofleX|ng?Ath|rde di nent
i ncl udes a H¥ %&: movigd e Gont'dl FESURSr BPAM 2 hEESHS S Phed of

one or nore ddigihgbr!l dinbsihe CarHdrer & AI@M Widiih r@si [Headt by tHenked to
each other and linked to at | east one end of the franme. A fourth enbodi nent .

is formed oftoetthreishisbolemt the membrane faeh ithatdéys brigdes aggt resiliertlyexi bl y
and resilienplyd E&t@%t Onddie DAL Cpikuld dbes %551%83 oV Geert herhigkage
to the frane may be hi nne ections spines. In eac enbodi ment

t he vari2us mdgpen'dea'ltamobuonstbﬂ Ehechnstles,smvmﬂxct plare willsptrdest themrtoat nost
in coordlnatl W th acent egrrets or Elrlstle carriers within the

chain of bri 59 Cém& Ff‘%rsgoplégtﬁrqq ’t%‘éf %((?SI’OI gtlgﬁ’ of the orientation of

the ~ bristle tufts about the tooth will not provide the conformation to

t he various ar ate surfaces of the 2 h_surf e ecessary,. for
effective cl eé‘ﬁ ng.PatEBlL |§3§5n€te‘t£ g‘}&.@ %6t hBPls %ﬁ%ﬁé@ $ristles
coordi nat e theiHbrAshes kAldRmés ?@fﬁrﬁ{é’& 6parrty-i:dtftme s@iplﬁi‘ﬁh raahe;abrcuat e
tooth surfaces_and the deep "v" shaped interproxi mal afea between one tooth

and the 20 rfesiliens geember anhdtﬂs(je seflf:e@tﬂmeablt'é?%nalllebheaﬁuoaigarrayw
00/47083 4 REILHLSO0 ﬁ{) %ﬁh CB‘f R leNUGAS! Ute® o¥téttt9ae%]%}t | fyent i on
rdsh "havi ng bl e %

enconpasses a toot r| stl'e tufts which are capa f “&nhanced
conformty tlonglhudaradtmne dfothdttwhbauels haledchomittimmhhsezmammseﬂueof a

handl e havi ng al it Xis_a one e d, t her.eof head cont ai ni ng
a plurality ‘%‘raﬁ?]ioggf 2’ t@?t %’f?d?‘ﬁﬁl%ﬁ%etp&lp fith Wﬁ?%hthr?ga’dl taPzE’s‘ g
surroundi ng whénm & ﬂﬁthﬁb%ycéﬂ hpaidRt the apatdrUlige @fttandi RBat heeestwgsgh and
across Whl ch s a lattice or open network of flexibly resilient spines;

wher ei n,30cackillbyield pway Jrom; theatnothr egusing the adjacent lines of bristle tufts

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



to said head at a node forned by the intersection of said spines. The
| attice has a portion which is free of spines, this portion being | ocated
central to the head and on each side of the longitudinal axis, such that IS

the lattice wag§®ighs on each side of the_longitudi nal axi spgrikoofosX
i ndependently. Each lattice segnent fl exds such that duri ng brushing, as a

tooth is forced against .,a.bristle tuft,. thaf bristle tuft will.yield into
the aper t ur 2B g’hee P elf 4t zwﬁ’u‘fl%‘?ﬂ‘ﬁif’ﬂﬁ’ B'Hsgt pateply #@ﬁvﬁol ‘T‘d‘iﬁéﬁﬁ

defl ect towasgkrhllathre@dimerisiindl Qirkranstechf €af keaeh| Bgpetihiy | tBet dddps 20
conform ng about the arcuate, three dinensional, surfaces of the particular
tooth for noPRARIG BreTRROxXimehATsRybetEEPne E!?qt@fa-"tiélé‘? Pgkt-on of the
Drawings 25 Fig. 1 is a side plan view, showi ng the toothbrush with a

typical flat bristle pattern. Fig. 2 is a front plan view of the toothbrush
showi ng Wit hi ilUthePhtsnd 56311, 308t Hiscinsteroa kilefibly iheaikde teathbrughr having

o 5 i o ant AP RbE A B i Ret Gt rolSe 6 ik, R RN R

2. Fig. 4 ispmysbetmonntédwn headugdgmedtsi Hinked Boyofgréowes 8r thhowéd)gi.é.n two
5 dinensions _the conformation of the brist]es about the arcuyate surfaces of
a typical toBexbleepnnpctiong wyhich may benlilled jvath & regifignt Qﬂ%”?&Pﬁ'{f’t hé nodes

within the ngtwprK ohbBELSELE ESdpriRS! i foothbfasH hachdsatheAgs Kfstiehe
bristle tufts 10 secured together "by the connecting spines. Fig. 6 is an

al t er nat &0 derrwiuntyig segmpntswithing herd pestmharal frappgy. the s¢graentshbeihgsed
ends of the |.Stl I r y I

over ol ded i K4 o€ Sl SpBRRY Gt IaR1E Bt ohBRABRINIEA, B9 ROV

Ref erri ng nothd dinkhee dseing ngfsthinhedesactions suclkefthatribe segreentsmaf &e to
the sane or sinmlar elenments anpng the, several, figures, and in 20 ..
particul ar tﬁlagegéolr %bo%gtgggﬁ {}ﬂgF’e Ps agﬁlb a&f O%Q’HBSUS h{% I}_ﬁl,rdi n
accordance WeibotiifeRt §860Idek Y eRirH Oeripiedral Ifrdifie SRehfifgl 4 fobthrigh 2, a
front plan view of such a toothbrush, 10, havi n% head, 18, integral to a

handle, 12, bradnlermgd: werane om amereachai LidPiae axamiera, Alexiplyr anfr ough.
The head, 18..GRMH@} Midl 8¢ Sachtot¥} SHd M@Tkét 48N4f Hast 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.



25 concavity across which is a lattice or open network of flexibly
resilient bristle carriers enbodying the features and construction of this
invention. Shown in Fig. 1, extending fromthe face, 14, are rows of
bristle tuf transverse to the longitud~. nal axis A- ristle
tuft, 16, i?%w%“ggsaed and supported by & ~. node) 20, Mi@@&@% be 30
seen in Fig. 3, is fornmed at the junction at which the structural elenents
or spines, 22, of the network intersect. WO 00/ 47083 6 PCTI US00/ 03333 As
in Fig. 3, the face of the toothbrush of the present invention, 14, has a
peri pheral frame or rigid periphery, 24, the rigid periphery defining an
openi ng or aperture extendi ngSthimagy of thetInviemtiassh head) 18. 5

Al ternatively, the toothbrush can also be forned with a closure across the
back of the toothbrush head in the formof a concave segnent bel ow and
separ at eg frompd@riaddti infentitn (iR oEANRME QN RItABrlaf hafingd beistieohpky ush is
encl osed, the concavity below the lattice can extend from SO to 80% of the
di stance frorhicharenapabie pherhanced conforgupt tp e eruatg togth Buriashshead,
whi ch depth ' f A fo ki ristle
carriers i ntsc?§ (% ﬁ%t}:lgﬁ@g@i%{o# Igsue?il (r)\ggtﬂ us ?rl;l-gg?ﬁvllggi1{31%%??%%5’%%%&?9#?4,

whi ch is a onesenddberamfi sBhBadfcdfitginifg 2 @lwsiidy wfl bristlo tufte ¢xdegdingdi nal
axis A-A of the .toothbrush. Fig., 4 only illustrates.the .confor ign of the
bri ot | s abdUEarifa: JBPHT By htnen < BRAMTR ria 1 BEHBRFELTRR 8P ¢ he
center Roi stapRrtute, exttBnéfty hereehiotghohnd heorass avhich i g.latticdorepen, the
deflection of the center bristle, 26, will not only cause the brjstles

per pendi cul &etverk pEflexivly resilient spines; Whereln, gash g’é’cSt]FoWéF ¥ aRehemsA orm t o

the tooth: Ruisai@lifd B 22HbAC WEmbA I LS ifidhedtRln bf shitP S@?ﬁ%”’?ﬁga'

axis will deflect toward and conform i tooth 20 prov
present i nvéatticensas lar perttimwischnal fremnf spinasy this pestiendvdingdecatetlect i ve

cleaning th g WS hi e i [P %Qﬁl i ge of

Spi nes ext e%éﬁ%aj égﬁf&é?? f{aﬁe%ggder? 6%2:1}? Sgcie ? ﬁgﬁ § I(l)&gﬁg’&%gxﬁl as ’asq%tgnﬁ}aél

porti on 1fr e¢heflastcad @gnepitaesn eacth diliat off hbe shingisidinglataxis ceillt flelk t o t he
head, 18, and,parall to t | .ongi t udi nal, axi s - do not .intersect,

o are notberEl ( BabRRayits peement tafs Snehn it SR SRR at i ce
al | ows the sgpatedth isUforcéd ppRirist 0 bRistiwaiilft, Thebwitisile Aift edlhyisldmtef the

| ongi tudi nal axis, to nove independently. Such independent npvenent of the .,

tuft suppor thaqRsotuE: @\Bﬁ kthse gREMRdiateasimotading threstico St rwdh éend to
si mul taneougAL&aNLARA! thit T heFERlial eRdthandud eaenedtiddenright LiRg as

occurs during brushing.
20 conforming about the arcuate, three dimensional, surfaces of the

particular tooth for more effective cleaning thereof.

Brief Description of the Drawings

25 Fig. 1 is a side plan view, showing 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.



WO 001 47083 ~ PCTNS00/ 03333 The head, 18) conprised of the neck, the
peri pheral frame, 24, and the lattice or network of flexibly resilient
bristle carriers is preferably integral with the toothbrushes handle, 12,

i.e. nol ded ¢ o479 Wi se forned as a 5 s:% ngl e piece. The pgetBSRYssPf the
head, 24, is at least 1 / 32 of an inch1n wdth, and preferably at least 1

/[ 16 of an in inp.wdth, so to he ri.gid ough . to adequatel.y support

t he net wor k ofd"q%rgéf 25 ?ng%gi’f?é"rts? a?o‘flg‘é(tqf:%‘?'e olt}Fig’FLésﬂb ei‘é sﬁ?@”hg‘?vmrk
of bristle tpigtacarriers, including the spines, 22, and nodes, 20, are of a
flexible and resilient material, preferably of polypropyl ene.

Alternatively, the spines, 22:) can be of polyethylene or thernoplastic

el ast omer ( TPEy: r; Jolpol] i : [ i hjlj and
resilience of Ii%%’egsf|Soia@'1nge;s, ig%(?gnm%gﬁé%%%ﬁggﬁ%%ggmgé’b%ﬂﬁi@a{dy%‘yﬁ% their
di mensi orfs, dimpnsiaiichegonfiermiapoh arthehbrikiies abofit dhe arcpiabe suzfaces o
provi de additjopal. f.lexjbility or by providing an overcoating of a second
el astoner a Lﬁgg’é%‘f'}tgﬁ e, 22, and node, 20, as illustrated - in Fig. 6.
Acceptable TPE materials, including a thernoplastic vul canate (TPV) which
consists of a_m xture of polyproplyene and EPDM (et hyl ene 20 propyl ene

di ene mononer FHEnRi ¥ aj @e@&laPFéBFebrd§t1¢5éﬁft§prsé‘t‘?§‘”{‘5r podge skithisedhen U, S,
ratent 5. 39k %t KASAE &Jgg%aﬁl}iersé}m%.hﬁ{e FRI6LRARASH e HrighidThufryr e Of
pol ypr opyl ene ané nat ural rubber, both Santoprene and VWyram bel ng

el ast onelds nseckieed togethen burtbe coBngstingespPist ens LP, Akron, Ohio 44311.
Anot her, and preferred TPE 25 is Dynaflex G6713 (brand), marketed by G.S
Corp., Cary, Illinois 60013. These and ot her suitable el astoners have,

typic cal | )d/ ha gﬁg.re iédiﬁbﬁemﬁaiethﬂgmtad&%ﬁisﬂétﬁﬁf?xh sh\?%zhéﬁb%igt 9.ebeing a
preferred hardness. Togthbruyshes today are typica o] )

pol ypr opl yer&e fuseghendy Ogr&eﬁflspﬁvtéﬁﬁ Sﬁ‘:‘i"%édi ?%?F%Fgr%ﬁ'eﬁ“’t RRPPEREREat ti ce
or network ofpihéd stélndldEl widh 'drLélastdmer.be of pol yproplyene to facilitate

one-step nol ding of the WO 001 47083 g PCT/ US00/ 03333 toot hbrush. If a
cl ear apiearance is desired, the handle, 12, head, 18, and lattice can be

of polyester, such as poly d sERRERY BRRbAnvenkidsd € red pol ypropyl ene
i s Huntsman Pol ypropyl ene—%‘g%ng?mw t he Hunt srman

Pol ypropyl ene Corporation, H nsdale, 5 Illinois 60521. If desired, the

toot hbrush of e present inveniion can be nol.ded a "dual conmponent”
oot hbr ush, _byRSURFHIE FOWEn e rampFe YRESDI T EEPTEs TR IASIaT « he
bristle supper théGsdift W lsidiilar aklenfedits Sa@long e nedveralalfigdiréd, eaat i han

that of the hard plastic toothbrush head, 18, and handl e, 12. The net hod of
manuf act3% e RArtishiar to Bigs 1 @b ansriereBbipticuiSISIRVR chiRaihpsHsh, 4fain

component i nj2ata iRkl ik HRAAR!AG i Vcker Y Spdairibdlfy % Fig T0a

exanpl e, in accordance Wi present invention, the Lattlice matérial may
be i nt r oducdionthplan nievhefigueh aitecthbyushsé@ohgving beadoh8sindggralftoea t hat

u5e 107, U DSRAANECt 130 Il g0l | 3 oI it A

' therethrough. The head, 18, contains a face, 14, which has a central

25 concavity across which is a lattice or open network of flexibly resilient

bristle carriers embodying the features and construction of this

invention. Shown in Fig. 1, extending frorh the face, 14, are rows of

bristle tufts, 16, transverse to the longitudaf,nal axis A-A. Each bristle

tuft, 16, is embedded and supported by at 4 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 the sem -finished toothbrush is positioned in a second nold into which
the lattice material is injected about the interior of the rigid periphery,
24. To increase the surface area for the elastoner to adhere 20 to the

rigid peri phg@oﬂﬂf"g‘{%ﬁef or increased adhesion thereto, a gr o$¥:§ng@m%§3§ess can

be provided upper surface of tée interior of the rigi i phery.
A one-step nol ding process can be utilized in the manufacture of 25
t oot hbrushes of the present invention, when the head, 18, contains an

aperture extenging t.hepethr h he.l j ' .

material as t s,ng,#gghéeﬁtﬁgﬁg?%g?ﬁgg‘{%%%wsp r §$rtgl,lgi%.r%%?r&{ H{égﬁ%%ggelf& and
handl e, 12. has @opdripisdral frami® o8 irigd fetigihety, 24 citesrigidspertish ergedefitiagever
t he head, 18, of the toothbrush contaj

.ns conﬁavi ty bﬁ;:trow h%ﬁsg Iaiti ce,
this concavi £ PREHBENEH IRFIHRE ESHHUBRESHALS nfParfoatiTassy satk 1% uch
encl osur es beARErsapRIRAL ik t6MLHISH | @l bR bt HofMed Rithwe cloMR0aEHEE83 ¢
PCT/ 1 TS00/ 03333 step nol di ng process, the toothbrush frame and integral

lattice are the haek of the tpethbrpahdiaaidoin the ranef afoncaNs SeRRIHdielow

t oot hbrush i e o4 N d iy [ WHe! t ck
encl osure i sg?%r%rgﬁgg?ﬂﬁ %%[ isigﬁ?%f tl\%o%si% e%iéleg}ag%ﬁon rrg{ag}{ngiec}ﬁg
t oot hbr ushestathbhaslpi®eantosedy tin¢ iconcavdty beldywy thsilatfice ¢aw extepddem nol d.

Two conponent .nol ar vaj.l abl e from Machirjes Boucherie N.V. em
Bel gi um  whi 59 %gé‘g Bgﬁﬁﬁé_llﬁ‘i%’r%e%" mﬂ??@?%"a{“_’ isl?ﬁc_ tlieonélr?oalai’% o 42
machi nes§ or toHE PP 18ERNt WhGcH N@epthOiShep tonja@elit OV PFOSASEcH UChe
machi nes i ncluding 300 ton, two conponent |njection noJding, machi nes

avai | abl e fr@nflegtips otsheduistinearriaseinie, thertonaesiy TR PRBEREE. Ui st | es
may be inpl ap @%ﬁédtbsﬁﬁgp%%h‘?éh tdhg FbeXsbltorl B-BEsH ik e8! pehAHBERL C
material of the bristlFe supporting network are formed Using non-staple,
i n-nol d t uf t tonthe lovBjtudénainatie gy Aasf thestolotisleriisin BigS.4 pabeniustmteg9heo,
5,390,984) a 1 ch . t i Lyesa: . he
2saoci ated naoHERRRTORN Bl Duslls bEPHOpe R I Bt BE BBl °, |
an assenbd y defldativinngf tHescdretee bofstle; 26} iresheditevtiohhefrthendmrow #nBig. 4Thi s
knob i's t hean\?vlegeI!,)s:ﬁetge%le@ilog (I)tn tt.h% g@r‘xt%p btrps%lc, 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 cen’qral 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.



1

flexibly resilient material of the bristle supporting network or lattice is
i nj ected) such that the material flows about the knob) anchoring the tuft
into place within the toothbrush face, 14. Fig; 5 illustrates finished I Ml
tufts of briwaidemsessl6; wherein, the matefial of the brist|rcTaS0peassa ng 25
network, i.e. the spines, 22, surrounds and aMChors the knob, 28, at the
base of each bristle tuft, 16. WO 001 47083 10 PCT/LTS00103333 Clains 5
VWhat is clainmed is; 1. A toothbrush having bristle tufts capabl e of

provi di ng enhdhecdeahnf®rovurpyrised af theneck odtehpeniphensd Stamonpsi anddghe10 a

handl e havi a longitudinal ;axis and.a head.at. one end thereof, whigh head
contains a pgf:téc%%/gﬁé"%%?tﬂ%ﬁf‘ﬁ%rﬁh%h%n YT SPIACTSIP t%rcgcfﬁgﬁld%nﬁagraq
therefrom sgitd fRC@&ABBIHIShes hh8HE, N, iiphenylded dhiothewrisd foiged 43eai phery
is an 15 aperture extending therethrough; a net_vvorli of faﬁéigly,resi,l I ent
spi nes_f oY i ¥igele Pigee docararapRRmPidbediads Zi% 18 AL 1tait e /AaChrbdBRR AN 0
said rigid p&fdtﬂheé%d P?Qfe?é‘lbl? dakhECE/ NG aG fcheR RidtROh NtoMBE Gipils free
of said spines; sal attice having nodes |located:at the intersection of

sai d spi nes, ereaugh toduldpdtely auppost the networkhofidrrestle Wafterarriears, 20, The

t oot hbrush of é:(lé?ei %lér{%c/gerei n the rigid periphery is at least 1 / 32 of an

inch in widthet t hbrush of claim1l) wherein the spines are of

pol ypr opyl ene, pol yethylene, a thernoplastic elastoner, or a conbination
ther eof.1030 The network of bristle tuft carriers, including the spines, 22, and
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 py providing an overcoating
of a second elastomer about each spine, 22, énd 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, lllinois 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



WO 00147083 11 PCTNS00/ 03333 4. A toothbrush exhibiting enhanced conformty
to arcuate tooth surfaces for enhanced cl eani ng, conprising: a handl'e )
having a | ongitudinal axis and a head at one end thereof, 5 which head

contains a face having a plurality of bristle tufts extend] rom ,
said face hav\vl?ﬂ%“g”ri gid periphery, to wlich rigid peri phgé@gv%’ag{:‘?ached a
network of flexibly resilient spines formng a lattice extending across 10
sai d face; swiothbaigh.céf hanleayappeardree isoddsiced, whedhandlef N@e hefads dig]
spines; said lattjce havi.n odes | ocated at the ..intersecti f th
shines. 15 et IRbEE AEYITHS ob WPt it B fiGr myi FeeR e hq
having a conggferrbar tholyprofiglepien.is beRanistnaaai Holyptdpyienandsent gBghng), acr oss
said head. 20 5. The toothbrush of claima4, wherein_the ogncave pqrtion can
extend from BeHadyse: oY HbedEpnisHan: RYPEePHENE hotReIgtios, Higsdale,

t oot hbrush ofjj;gbRigpshi Wherein the rigid periphery is at least 1/ 32 of an

inch in wdth. 25 7. The toothbrush of claim4) wherein the spines are of
pol ypr opl yene, polyethylene, a thernoplastic el astoner) or a conbination

t her eof . W0 ,00] 47083.,12 P 0 . r |

t oot hbrush, co it ?ﬁg?hep'?%o-%é%\é?gggz)trgseer@ul?l E’ §ﬁ§§§f°{?gﬁ Rg%%@ggg‘ssea of a
plurality of“dudlstbemonend ao&titdrush, pogi whinti rng hiwarknahat othes dlegtibly
pre-fornmed bristle tuffs t oot hbrush, mol d; injecting.flexibly

it hin [
resilient mefesiicnt mmiariat 1of %&15@6 PHPRPﬁb‘Eﬁ’ejsr}et‘fﬁr _%"ré% %heS Hed f or med
bristle {dfts 368al AGHecht L IHRENHERAR] Plastictobtigr iy hess] 18 et

material forns spines connecting said nodes in a lattice across the face of
sai d toot hbriwehdlesal2l | Zhe i methnd iddgmansdactaire pofr sHeh andesl cempoamendf any

spines. 15 . AohbArh Aoy Scinthddid Adual® cOfponent 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 a 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-
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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 b}:r 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.
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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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ich 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 a 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 goncave 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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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



