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present i nvavlpueese®l ates to toot hbrushes, and nore parti cul @&CTVS00R7812

t oot hbr ushes

containing a conbination of a bristle bar |ocated 10

internally in the toothbrush head and bristle tufts |ocated external
t hereto, about the periphery of the toothbrush head; wherein the bristle

bar provides
during brushi

support o Thiptlibehih abingoal PRasHle Bifiepned thereto

ng, enhancing too and ani ng. kgr ound of

Sl g

the' Invention The primary purpose of Pf’é‘{riﬁiﬂ?es Is to renove plaque and
t hel

debris 20 fromtooth surfaces, both along

i nt er proxi nal

5,511, 275, to Vol penhein, the brist

sufficiently

areas between the IEﬂFiem'?u tcgi%gé;pﬁgﬂ in U S Patent

a t o0t hbrush nust be
stiff to generate enough force to renove plaque and debris,

especially in the interproxinal areas. Stiffness, as defined by 25
Vol penhei P not only relates to the stiffness characteristics of bristles,
but also to howthe bristles are

effect. U. S.
conventi onal

bristle bars,

01/ 265D5 2 6
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15

20

n | ..l - €. & buttressing
Patent 5, 628, 082; t Sftht T tﬁ‘ms a conbi nation of 30

bristle tufts, i.e. substantially cylindrical in form and
-i.e. enlarged tufts of bristles arranged in elongated -1
MRS peaspTieradmp relages to toothbrushes, and more particularly,

to toothbrushes containing a combination of a bristle bar located
internally in | the toothbrush head and bristle tufts located external
thereto, about the periphery of the toothbrush head; wherein the bristle
bar provides support to the bristle tufts as they are deflected thereto

during brushing, enhancing tooth and gumline cleaning.

Background of the Invention

The primary purpose of toothbrushes is to remove plaque and debris

from tooth surfaces, both along their outer surfaces and in the

- interproximal areas between the teeth. As disclosed in U.S. Patent

25

30

5,911,275, to Volpenhein, the bristle tufts of a toothbrush must be
sufficiently stiff to _generat"e enough force to remove plaque and debris,
especially in the interl:':roximal areas. Stifiness, as defined by
Volpenhein, not only relates to the stiffness characteristics of brisﬂes,
but also to how the bristles are arranged in tufts, ie. a buttressing
effect.

.U.S. Patent 5,628,082, to Moskovich discloses a combination of
conventional bristle tufts, i.e. substantially cylindrical in form and

bristle bars, ie. enlarged tufts of bristles arranged in elongated

-1-

outer surfaces and in the

WO



;f\-_'georret ric forms with substantially rectangul ar cross-secti ons.thé‘!ARy%}Im
aped -
7

(particular istle bars disclosed in Mbskovich have rectang
foot-print s‘_‘@;ld&ﬁg%né’ conbined with the bristle tufts in a geng{:g)liﬁsgd’m

transverse alignment to the longitudinal axis of the brush 5 head. In the
nost preferred enbodinent, the bristle bars are shorter than the bristle
tufts, allowing the bristle tufts to engage the interproxi mal spaces

bet ween t he t&etReHiR fonmowith| subatantially giredaasulafe cyepsisectionm t hEhe

teeth surface, Further. . i ch. di scl " inet tufts. .| d about
Lhe. per i pher PBTEHAE EtHE RS RistaSSe uR MoPul s v Hertadenianseibi cn
does not di scdiegsed h@dtﬁﬁfs saed @ual CBgBinkdt athukhs bRGRDRTRS | gﬁ'ogth

bristle bars oriented s tantially parallel to the |ongitudinal axi
t he t oot hbr usgeneradyetiansyecontalignmgnhetad the lohgitardinpbraziewot dhbi batisians

d 15 t f, bri st tufts.t ide i iff t O
enhanced. 1 aduthtndHEBF Borb pebiar S ¢3aBrdimst T RIS PBFB Ao pates.
v -2 WO 01l gBR0SHRumm N Of nihe | YRR PLN 1% Ob Bez%ﬁtéaqélég%]g%?%% 5

I n accordance wth the present invention,~a toothbrush i's provi
i ncl udes an emeratosinze rdparcebdetngen thantdeth atnd tiee éniktimtbasas he 1iRfegkle

ot her end. Th hgﬁﬁ) .S f)rovi ded with a plurali ;[PXE'Of bristle tufts_ | ocated
about the per&’ﬁ’n 3% 1RE hihe toohlr ispwEacs: bAether Meskyvighy disclosee
bars | ocat ed qgj.agent ry I i st ts ' rovide
support to th plggl?gheéﬁa}# E?gf&sjlt%lde%t%g)?‘ﬁ sﬂqétsI§ %Ijﬁg}slé%eor?i %@P@P. %f‘eﬁ?%‘flt S
are def| et edwhistaratet haghed stiterdrdr s Muskogichr debsngot Slistlosypaed tuse of

enhances the stiffness of the peripheral bristle tufts, resulting in an
enhancerment ofugheFming Bristly duffsnin gambinatier pwitbabristie darsaprientgd t o

i iyl ¥ I - ' f th
brosont | nvent L oRen b ERBE TR ol PR ulngl o] U I RN T, Tocar oo

centrally within the toothbrush head, internal to the bristle bar tufts
adj acent to the peripheral bristle tufts. Such additional, centrally
| ocated -bri st |I'Biesgr &5 ot qaitinuiniviassl 30 the rasvefaranest icombinatiensinandl so

The peri er s prRETTets oy EASHBAL HE TP o Rd uRrds 20l 88RRReeE,
ability of thslaleetdid Wdbris Femo¥al d¥pBcBAwithin jnterproximal spaces.



WO 01/ 26505 Brief Description of the Draw ngs PCT1USO0/ 29812 SZ\@i*@tﬁm
specification concludes Wth clainms which particularly point out a -
distihctly 3YQb¥asde i nvention, it is believed that the pres@®I/FSHEHIZoON
will be better understood fromthe foll ow ng description of several
particularly preferred enbodi nents taken in conjunction with the
acconpanying drawi ngs, in which |ike reference 10 nunerals identify simlar
elenents: Fig. 1 is a perspective view of a first enbodi nent of a

t oot hbrush of the present invention; wherein the bristle bars are generally
in the formof parall el epipeds; StEmEpary @i eI 5eeRYON | ve vi ew of a second
enbodi nent of a toothbrush of the present invention; wherein the bristle
bars have generally curved foot-prints; 20 Fig. 3 is a perspective view of
a third enbodi nent of a toothbrush of the present invention; wherein the
bristle bars have generally oval foot prints; Fig. 4 is a perspective view
of . a fourth andlalserordtince witho dheepreseiit ABvehtonpet hboisirusiows provided

1, wherein there are addition bristle bars | ocated.central, to the
t oot hbrush he&¥ @C?ngé ap %rzsﬁée DEMBERENNg 7 PATHLIS A ARe EPhRndeR

enbodi ment of - ' IOy Leidth Ji deinQr

o iotl o tur o He BeAhBUED SIRVITHE Hedt istprdigka it R ihRaB8dr IANG
WO 01/ 26505 PETAtdSR2IB bdolet did eeripbeey iqftthenhedd Mipdripbersll hribtlef ity
Enbodi nent s

and bristle bars located adjacent to the peripheral bristle tufts which
10 provide support to the peripheral bristle tufts, as these peripheral
bristle tufts are deflected toward the bristle bars during brushing.
Such support enhances the stiffness of the peripheral bristle tufts,
resulting in an enhancement of their overall cleaning ability, especially
their ability to penetrate and clean interproximal areas,
15
In a further embodiment of the present inj/ention, incremental bristle
bars or bristle tufts can be located centrally within the toothbrush
head, internal to the bristle bar tufts adjacent to the peripheral bristle
tufts. Such additional, centrélly located -bristle bars or tufts provide
20 incremental bristle area and also enhance the stifiness of these now
intermediate bristle bars adjacent to the peripheral bristle tufts, both
effects adding to the overall cleaning ability of the toothbrush.



5 Referring nowto Fig. 1 of the drawi ngs, the toothbrush 10 of éhis
invention includes a body forned of an el ongated nenber wth ah ardAﬂZ_’Q@Q
one end and a handle 14 on the other. The handle 14 may be conventional - in
shape and foYAEVES%art of this invention. The head 12 has anP¢T/HEREAYS
bristle mounting surface or face 16, fromwhich extend 1o a plurality of
bristles having proximal ends attached to the face 16 and distal ends -
extending outwardly fromthe head 12. As seen in Fig. 1, there are two
types of bristle groups, the first type being peripheral bristle tufts 18,
| ocat ed about the periphery of the head 12. These Igeripheral bristle tufts
18 are general |y symetri cal BriefDescription af the Drawings cy| ar; square;
or, if oval or rectangular, having a |arger crosssectional dinension |ess
than about 1.3 tines the shorter crosssectional dinension. Further, these
peripheral bristle tufts 18 have a cross-sectional dianeter or |arger

di mrension of fromabout |.Om.to about 2. Oim preferably froml.4mmto

about |.9nfn andViide ethn swedificatipyp faomeladentwiths miaines awbich | panticulbirgy
second type of i stl.e_grou ho are bristle bars 2Q, .whjch ar eneral ly
el ongat ed in 99 ll'eoa fd agﬁ%oé:ﬁsépg%}os;?gﬁl ity ﬂ%ﬁﬂan?%’ %é%&%‘f‘l’éfé%aﬁrm l e
tufts 18 and ipregémal idwedtheh head 18 ofhdihe PerlieRabal BEbSt | 8nd Uisadth
Bristle bars 20 have a cross-sectional |ength of at least 2.5mm pre? e y
at 25 | east 3desaripti®ne sgvefar gelryicatiatlpapreiemmd ewbolimentat etkdémn in

Figs. 1 and 2 the bri.stle.bars 20 of the present .i nventi on. can.be shaped as
Coamet 11 o or SRARREN S0 e b Bry i 2 ARty Mhaubict L ralp e v

have curved f eRimprdIRliSchfif?QicoRrQIBhidhishe curvature of the toothbrush
head 12; or conbinations thereof. The peripheral bristle tufts 18 can
preferably be taller, i.e. in -5 2 6 MAR 2004 WO 01/ 26505 PCT/ US00/ 27812
height fromthe face 16, than.the bristlg bars. 2Q, or any other bristle
fuf U on Lhe. 0Bt his GsReTRELRRETSR B PRI GPPQIanha) P S 0ER Ve alathe
hei ght over amyegiernRiitibh vt thebisid®Reactel2e il P i ppo
the interpr ox?ﬁrfrsl areas between teet \#1%2% Senﬁancegﬁg_gl %ea%girlr?%l% ﬁ%‘%g%)ﬁn 8%
wi t hout i nt er fperelielepyedaich ot her shorter bristle tufts. It is preferred
that. the geri pheral bristle tufts are from9.Om to about |3.Omm in hei ght
above thelface 16 of the toothbr ush, preferably from about | O2xi to about

| 2nm i n hei ghtgy ; : & r 'l ( i K ght
Further. the bipes 1S Dare Be ehottl 152 Bechhs sraPBiiache BT PadBegllip of .
hei ght of thetherpreisenalinbensione whtteinlhe doristde theargr bave e&maﬂ%%ﬁﬁ@d
support to thg@gteri.phe.ral bristle tufts 18. As nerltianed above, U S

Pat ent 5,511, PR penhein dirscloses that in addition to the stiffness
characteristics of the 15 bristles) the nore tightly bristles arc packed
-together in tufts, the nore additional support they will lend each other to
enhance t Bei r Fog.eB & ka jsérisfieneivs vaed ¢f £ahirdoerabobiient ¥olaperitBibrubH Mgl

di scl oses as a neasure of this effect a Buttress Factor defined as the
OF ass present invention; wherein the bristle bars have generally oval foot-

prints;

Fig. 4 is a perspective view of a fourth and alternative embodiment of
25 the toothbrush shown in Fig. 1, wherein there are additional bristle
bars located central to the toothbrush head;

Fig. 5 is a perspective view of a fifth and alternative embodiment of the
toothbrush shown in Fig. 1, wherein there a additional bristle tufts
30  located central to the toothbrush head.



- sectional area taken up ' by the bristles divided by the total § MARs2l4o
sectional area of the tuft at--its base, i.e. fromO to 1. Th% hi gher_the-
Buttress FactgP26M greater the stiffness and cleaning abili W“%P"’%%E Y,
bristles. Wile Vol penhein discloses toothbrushes having Buttress Factors
of from0.8 to 0.96, the bristle tufts 18 and bristle bars 20 in the

about 0.65 to o-f.

Factor range is furthef,advant ageos in equti ng closely with Pont
Polynmers' .reconmended optimum bristle wear performance 30 packi ng factor
range of 0.63 to 0.94, defined simlarly as filanment cross-sectional area
di vided by _tuft le, -6 2 6 R 2004 WO 01/ 26505 rcT/ U z~sl z_openi ng.
See, Du Poht Po &8 Wi tﬁ’g%&ﬂm L ppf ibgggraﬁﬂﬁ‘lgfscé{bﬁo%%?ﬁ&os‘ﬁomsi n
Figs. 1, 2 and,dedf; [ b Yo Y : l.ak,
curved. or ovel Feac” aPERASs Brboag doiia r SR b AGnd NPt BRIl
not critical, 1sbohomge and herdrisahdldarAsoartheobtlsed. f Miiechtindilergas ey e
provi de the adjacent, peripheral tufts support during tooth, brushing.

Consi deri ng t KFETFEREIPNaH &S ShapeaRd dgrmegve pant obthisomvisatisghedhehaad A2

front to the rear.of n n , e1hri ars. 20
shoul d be of 51-%%1&12 q%%%?%%@u%ﬁ%@ﬁé?ﬁ%&%%fﬁ% elgé};@%g’f@f“ b¥T S{lfie
tufts 18, 100 prpMirdéits wifiatistléo heathe aebREAAL epasiqthertadd b itheIfact uld ah8
when the adj acent peripheral bristle tuft is deflected toward the

particul ar briistiad asuds eptendiagyounyredliipfrom thedeepddS. f Aonsetre in Fig. 1,

per pendi cul ar t referabl.y. u 0.3 5 , re preferably
up to 40 degrgggé%ggnﬁ$%§e?§@r§s%ep %9-85?5’ ?flejér gg%g%ffﬁn‘t%eé' gﬁ%jﬂf‘ﬁ{zﬂ of
the bristle bayrstl) tushRows, dscdidentiodt tiRe patiphery bl thRotleddbenat ThRasgt
about 1.0 mm preferably at |east about 1.5 nm 20 Further, the narrowest

transverse sp@ssinharaédiviste Huft iLgheralganerally ssyanmathisad dpporassresditarst | e
bar 20 thggef%ree,cin@t nat__be great.gr t han abgut 1 51_ ﬁg%v.and pjreferablg/ not
greater than 10 and oS br 8f erably £6t” BREEaT S 4bolit ABF FRS25
Referring agaisactionkl 08imdnaieh dessttieAD BBoBEED. 3 hadnesn tRACRhEHIY! Brdss-
transverse opening i s provided between the bri'stle tufts 18 and extendi ng

t hrough t he bsestipaabshimezgion ovdndthidre thene arerigfhenad bréstle 1uftst 8 shageni ng
bei ng | ocated m ddl e p,.t he head ,12. Thj.s openin b royided to
enhance the uSePE>SEriPe CARIELSh QTHETEShHBITEAOD o ofd Atst s o
debris accumulaced SUkRE, bﬁﬂ&éﬂé&%zﬁﬁrﬂ?rQﬁrﬂh@g@ MAY 1coaMel ad@r nidrase

water to the interior of the head 7
20 preferably from about 1.5mm to about 1.7mm. The second type of

bristle group shown are bristle bars 20, which are generally elongated
in shape and which are located adjacent to the peripheral bristle tufts
18 and internal to the head 12 of the peripheral bristle tufts 18. Bristle
bars 20 have a cross-sectional length of at least 2.5mum, preferably at

25 least 3.0mm and more preferably at least 4mm. -

As illustrated in Figs. 1 and 2 the bristle bars 20 of the present
invention can be shaped as geometric forms which may be
substantially parallelepipeds; or alternately have curved foot-prints to

30 conform to the curvaturé of the toothbrush head 12; or combinations

thereof. The peripheral bristle tufts 18 can preferably be taller, i.e. in

.5-



WO 01/26505 2 6 MAR 2004 Alternatively, additional openings cinB'bHA-R 2004
provided ,as is illustrated in Fig. 3, to further enhance the ease of

cl eani ng. Aveengses enbodi ment of the present invention, as pqiigiohad8d in
Fig. 5 4, contains a head 12 having extending fromits face 16 the sane

perl pheral LT Lo a0 el Rt B atl echets 20 LA EuaRlr s ep Sl
ufts 10 a0 bath 20 sHICkhahbefefc molpAUEl beRaE oK 9B BapBiodthl ol

bars, il ust rah%ggﬁ@l?\te@g%g’,i enE} thridile S 98 tha | beatidd kellapehetreitee

area for cleaning anced support tor the now internediate

Wit hin the heaght®adiecdnbsiprokinbararea8, betweehatestht ter cathanted t cleamdng

and cleaning ability of the toothbrush 10. These.central bristle bars 22
may have cr®ssthemsinowitoneinterforence dus sushcather shartsr tagstle dablss, Lisisor

% i ?g?“ib o' ne prekarid isdae inve?ri&ﬁbe%‘iéﬁﬁgﬁsﬁt@#}? o B, . OB tp oo
' 2 ' ' . 4,
Simlar to 20 SREOTHEY BRSNS faf IRESLEH e GRRLMIGR, pRéfefably it

any such centr glgRiti Bhdcintial 41500¢ 1 2kavein Reighituaid aost pfeferablydrenuabont
or less than that of the npw internmediate within the head | ocated bristle
bars 20. 25 Todilshmutb HRinenlissheightul Furthern theebtistle heen2Ghphanid be at

having o clbc Eii’ééé&”ﬁé‘éﬁ 52k 16, %% o G Pright e BemBhePy BristiETuHs 45,
>.Du Pont P Ry i L :
Thndx 612, The S8 54 I BryyRldthe depfedintihortito i eriRaRlL bR HAERTIR: on

the face 16 of the toothbrush preferred have rounded ends to _g_ 2 6 MAR:
2004 WO 01/ 26505 PCT/ US00/ 27812 | ower any .risk of danm eg&g t he _sqft and
< fﬁPF h

 hard oral tissue codgmraentioned sebevewldSouPatemhdad i,
of a

oo oen b, T deloRto® el Bl Vo L0 it SRkheRl SofEIRkES, BT,
o it i o i i e
"transparent" appraraiditonsl dasppert theyporifledind estls othenite puhapeeoptineire, .
with a flexur alovg?aclll’l”slﬁsfﬁ-?gész lagﬁogloeaﬁ:ixg l?aéf:.vilit_w,r. Vglpenhein further discloses as
a measure oi" this effect a Buttress Factor defined as the cross-
- sectional ared taken up by the bristles divided by the total cross
20 sectional area of the tuft at its base, i.e. from 0 to 1. The higher the
| . Buttress Fac’ﬁor, the greater the 'atiﬁ‘néss and cleaning ability of the
L | bristles. While Volpehhein discloses toothbrushes having But’_cress
Factors of from 0.8.to 0,96, the bristle tufts 18 and bristle bars 20 in
the present ihvention surprisingly only require a Buttress Factor of
25 from about 0.6 to about 0.75. Preferably the Buttress Factor of both
the bristle tuits 18 and the bristle bars 20 of the pi'esent invention is
from about 0.65 to about 0.7, and most preferably about 0.68. This _
Buttress Factor range is furtﬁer advantageous in equating closely with
_Du Pont Polyfmers’ recommended optimum bristle wear performance
30 peacking factci:r range of 0.63 to 0.74, defined similarly ae filament -

cross-sectionil area divided by tuft hole
I .
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10 ASTM test nethod D790, is available from Huntsman Cor porati ogé@_gﬂ%@v
Texas, 75603 under the trade-designati on Huntsman Pol ypropyl ene P4 - S
Anot her suitabl e pol ypropylene is available from Anbco Pol yners, Inca, '

Al pharetta, #530202- 3914, sold under the trade designatjOpy ith
a flexural n@ﬁ{lggﬁgf about 15 275,000 psi. A toothbrush handTe 05&?3%1}%‘ a

216,000 to 275,000 psi material will provide enhanced rigidity to allow the
user to better control and manipul ate the position of the toothbrush head

during brushing. 20 Cd ear polyesters usefuyl . to provi a "transparent”
appear ance of & 1960t§9§ﬂ]§‘ﬂ %Hﬂiyl?ogﬁ’éﬂ?d Horeton &%eitéér%«?pﬁpﬁﬁ’gpﬁpénoz‘ a
copol yester, sugdyas pol y-cycl ohexyl ene di met hyl ene terephthal ate, acid
modi fi ed, polyester (PCTA) or styrene acrylonitrile (SAN), acrylonitrile

but adi ene styrene (ABS), pol ynethyl nethacrylate (PMVA) or a 25 cellulosic

plastic, such as cellul ose acetate propionate (CAP). The toothbrush body
can be ol ded by\%EHPBM ForbEs:  c2tauh Fohs Ry stlechAbt &) mahiteh generally

hnol i ' _F le, . \ Nt h
brdsent Pndentisys ARyl IEBE o5 o PP B Eater AT REARR Rt ok e
2 6 MAR 2004 W2igflé 229D PITAYSERLRES 150 Thee heotHibtiskletbas AR5 oNMBYIR8ent

inmplanted in the toothbrush head 12, either before or after -joining the
heads to the HKimEsiondPrigrovide the mshiaseripperipbernbl ey apntirs curieg tooth
U S. Patents 35.313, 4,637,660, 4,954.30 S, 045, 267, .5, 609, 890

5,390, 984, 5, NBs o 1‘3‘%@%?&3@%@?‘%}8@28‘&% g"%@ﬁ‘ﬁ%l SeSVSHheBE v ek

processes whergbbhbRestdd fohe thefitsnil Phe RERPIFehbahs 2l MEfpa8d a(fwﬁ;
t he toothbrush head 12, by heating both the bristle tufts 18 orf bristle

bars 20 ard t H&etbdstHpharh Hesboudd whof buaken d¢retibrodgsiach egephacing from
fusi on proces Al ternativel t he en of the bustle tufts 18 qr ~10
b stie bars: 38 PERAIETS! SRt AT dBnte AR ECHTBROHoRY Shetbrabgoemt
i ntroduction GQrerifRedQobhbAUSThBIe|Rin MY eljd@aih heFB! Hridtle 5t i
subsequent |y, ﬁ?ﬁeﬂgq?%d about the ends ofmthe bri]stle ?S??Jsh 18 or %rfi ;C?Ftels
bars 20 | ocki riefidesed | towsirdcehé partiiitleothitists hoare &0 B, any amgiehap to 20
non-staple pr Uazes 1R ot Othe 2p661'p|§3/‘§1|§.i319].%§' mer(')el}:{e 65,6%?1,| Bré{é?aﬁyalur{)s to 30
15 degrees, more preferably up to 40 degrges and most preferably up to 50

degrees or more.

The width of the bristle bars 20, shown as dimension “a” in Fig. 1,
should be at least about 1.0 mm, preferably at least about 1.5 mm.

20  Further, the narrowest transverse space between each peripheral tuft
18 and the supporting bristle bar 20 therefore, must not be greater
than about 1.5 mm, and preferably not greater than 1.0 mm and most

preferably not greater than about 0.7 mm.

25 Referring again to Figs. 1 and 2, it can be seen that in each figure a -
transverse opening is provided between the bristle tufts 18 and
extending through the bristle bars 20, toward the center of the head 12;
this opening being located middle way up the head 12. This opening
inay be provided to enhance the users ability to clean the toothbrush of

30  toothpaste and debris accumulated during brushing, by providing a

clear channel for rinse water to the interior of the head 12.

7.



PCT/ US00/ 27812 1. A toothbrush conprising. en el ongated nenber_having a
head at one end and a handle at the 5 other endygenerally ali &‘GdMﬂROMI@
central lon%éiﬁ?i Q@I axis; , said head having a face with a ?ﬁri heral -
portion abottC ¥4 .erior and an internal portion adjacent tHEMSPY278LY; 4
‘peripheral portion having a plurality of peripheral bristle tufts extending
therefrom 10 said internal portion having a plurality of bristle bars
estendirig therefrom which bristle bars are generally elongated in shape
with a el ongaflerhatiyely, cfdditionedsipeRings rearamg m{)@llﬁiyeblr ast iseillusirated én
general |y di spos about. and generally ali d wth the longitudinal axis
of the toot hb?tgs?éj’ t\?ﬁtoé%rgﬂ?\r eﬁﬂ@ﬁﬁ%?ﬁﬁerfg?c %" % bristle bare provide
support to the peripheral bristle tufts, as the peripheral bristle tufts
are defl ected toward and cone in contact with the elongated | ength of the
bristle bars. 2A skcoodt bhthatinsanoofiting presditainvehtwrer 86 illusheatpdrinpFég.al

bristle. tufts 20 and bristle bars have a Butf{ress Factor_ of from about Q6
Co aboui O 75k SOmRRIRhBHaRsh %étﬁxanagexf@nép%gnﬁpnwﬁ%rf@f:ﬁ, 1pnthe same

about ¢ 75 SRR e PryyHeriBes, lengac same
W tn s or oss-Eeaprskdl b, Ia 26 PARERAL BERITRERS ST intdbal BN Y |

about 2.0 nm aftfre;debcribdd odbobdiicatC tsivogr] oirC additionvher ehieset Bets of
peri pheral brjistle tufts extend fromabout 9nmto 13mmin hej ght above the

face. 5. A tobFisHeRHtadSoradiearso20cthern isragedredi additipnadrbastle bars22

extend at 30 f, the . ght . f »0f eri al
bristle tuft 310%%%%\%?’ {6%5 btrO u@he gg%%ﬂ e%gtg%{ﬁb%ggFm 'e?ggg?p%w%?épﬁﬂgf
the bristie tbarg illisttatedasd valtipes in BIEN4 3brofidd Horastigbadahiaesiopsistig t o

Caim1l wherein, the |ength of the i nternediate bristle bars and spaci ng
bet ween t he bftes far seasingdbusjaisentnhbancehsumpartfes the rewHnteemediate

Support o ¢ e pupTHRCPERY enter bl AR, T g et ISP el sle:

are defl ect edah@vilegnidieabilitgtdferRatcotBbrash 1010Medl dent28 BEGHRESaFd O
t he perpendicular with respect to the. toothbrush face. 5 8, A toothbrush

conpri si ng: afay bagatsassseptionathey thamewddges.osackms aridlsa aggnshhapes,

t he ot her, end ligned along a central |ongitudinal axis; the head
havi ng a %fac%ggmgﬁgﬁ%@ﬁi pheral portion about the exterior thereof, an

i ntermedi ate portion adjacent thereto, and a c¢entral portion 10 adjacent to

said internediate portion and centrally located in said face said

peri pheral por tfdhirhwlgmeatpraembadimsn tpefrihehpregeriringengioruty siraidlaendi ng

therefrom the second embodiment disclosed above, except the central bristle bars

22 can be replaced by a plurality of central bristle tufts 24, similar to

20  the individual, peripheral bristle tufts 18. The height of any such
central bristle tufts 24 above the brush face 16 can be equal to or less
than that of the now intermediate within the head located bristle bars

20.

25 Toothbrush bristles useful in the present invention are typically
‘monofilaments of nylon, such as nylon 612, or of polyester, having a
circular cross section. A preferred nylon 612 is available from the Du
Pont Polymers Division, Wilmington, DE 19898, under the trademark
Tynex 612. The distal ends of such monofilament bristles, exténding

30 from the face 16 of the toothbrush preferred have rounded ends to



J 1 said internediate portion having a plurality of internedi at?eﬁbMithgm4
bars ending therefrom 15 said central .portion having at | eant one central
bristle barwedieeghsng therefrom; said bristle barn are genePaliUgdeimsmyat ed
in shape with a elongated I ength of at |east 3.0 nmand which bristle bars
are general l'y di sposed abort and generally aligned with the | ongitudinal
"axis of the toothbrush; 20 the plurality of intexnmediate bristte bars are

| ocated adj ageffertshy ResIOOF %idrﬁa%é‘ftbst}%ngoftrﬁﬁd Ndrd BrdlNBséae %otrﬂgéﬁéd g
and wherein during brushing the at |east one central bristle bar provide
support to tHenstlesmntoiat eobnidsditgphars ' and the internmediate . bristle
barn provide support to the 25 periheral bristle tufts, as the internedi ate
bristle bars are deflected a , toward and contact the el ongated | ength of
the at least o | : [ rd St 4s._are
defl ected towarn%1 eg(r%lg&f:}gér%p%ﬂn%go tg%{l @m@?ﬂ&?ﬁe& gfgnggﬁéﬁl Iolgr%ﬁbg? 5’?%12‘1%11

i ntermedi at e maitstifks, bswch & phlydntide; hler usyloas qmlgesigrtor @ aiohp8lyester;

wherein., the peripheral bristle tufts, |ntermadlate ristle bars and

central brist38YipniriisJatadaene r sygens ctABShf PPRGHE leng dwnetivdene
0.75. ' 10. i i er.ej ri.npher.al

i [ otl e tu ¢ 2ebERAMRMEC (AGE BC UG h8aidct (BETN)) Yo b8 By RETE, IR Blably
-cross-sect i onsdlygrapeleae oF if ar gesngbaris’ anher abdetirdd @ ut
2,0 trim -lZw Yg‘ﬂﬁﬂgyi/ 2650512 6 |\/AR§I:2_’004 P /IﬁSaOrO/ 27812 lll,r ‘A tﬂ(;rig? bI‘SEéS%ﬁ
accor di ng t o A sititeBlenpebmmepyiere pwitip e figrupal spedutug of 246400 fosinby

b i ' b he, face. 112, h di_ny
Srai m 11 Wnort T st 3rPhed RYB0.of alffaple Rl MhARRR, RESiRichfipn.°
above the fadermgviewe MexaBherd608 i siddert Wies. thade-dedigabhibhus FREGREGAY

to Caim$ wherein, the width of the internediate /gristle bars is at |east
about 1. 0mm Rrlypropylesst Fbeddh08d8ec ofnioklger subehienBlyipiieiene inavadlagile of

the at | east i pter i bri st e, bar S i he at

| east one i nt%&%ed‘igé}ogggg?@%&’eerﬁarfn&m %@?‘ﬁgn ’pér%%ﬁgr gﬁ% W‘t@’é ]IAE sslfi’&qiu
that floe at \hgdst theoBRideNREIBMIRE PERS{vahbar fekliraPrayddRS$ WIPAbbutO
the peripheral bristle tufts when the peripheral bristle tufts are :

def | ect ed5t ovéf b0k pat- t48 tosdbbrosk hamdlenelissich Br286100hse ATSAV0 awgl e
up to 20 degrees f.romthe perpendi.cul ar. wi.th,.respect, to the toothbrush face
15" oot noraeretsh P gV "Suinia ditiit 3B Rliohh i HsRE 16 BRbenng
and a handl e @ntrbe o4 GhBBipaRde GaN8IGYiHYnabi dhedtedt@Meu8hC eRbKaArin

| ongi tudi nal axis; the head E?law ng a face with a peripheral portion atl)o%t

the exterior bstaoR, an intermediate portion adjacent thereto, and a
central portion adjacent to said internediate portion and centrally | ocated
in said face; ~ said peripheral portion having a plurality of peripheral

-bristle tagfts 25caxtRndisters "ﬂf‘sfe[?ﬁr%réﬂhé e b meet e et h@/@iec LAY of

plurality of internediate bristle .bars extending therefromn ristle

bars are. gertdeal tgotdomght edody, siapkide t polyathyings edetepighialate abr| east
3.0 armarid which bristle bars are geperally di sposed about .and, generally
i Doned w t h SHRSTERIET: tTRaS BaBsCaToBrT et GERTSSH arBeltienpcid
portion havi i I alst I I ; ey

whi ch bristl e g%%&’a?g%%ﬁ% agFI@:?%g?/érrl;r%t e atToni b oRANg ARIGHIPN

cross-sect i ontahtadiianet estyomd a(4B6),di potgtresthyl  inethazivplatte 1.[BM,MA9 0 gabaut

2,0 max; . . .
25 cellulosic plastic, such as cellulose acetate propionate (CAP), -

The toothbrush body can be molded by conventional injection
molding technology, which technology is well known in the art. For
example, in accordance with the present invention, the body can be

30  injection molded in a single step.



35. wherein during brushing, the central bristle tufts provi dezsﬁlmw{atgqg?
the internediate bristle bars and the internediate bristle tiara provi
support towel/mess pheral -13 2 6 MAR 2004 WO 01/ 26505 PA¢T6610.281812
bristle tufts, as the internediate bristle bars are deflected toward and
contact the central bustle tufts and the peripheral bristle tufts are
deflected toward and cane in contact with the elongated |ength of the |

i nternedi ate bristhe teathbriishobridtleeanblr bs Hmaslamted rig. tlee Ehatihmish head
~Wwherein, the peripheral. bristle tufts are generally; symetrical in .
cross-section, 2 reither dseforecor afitr joinibgethorhtadgeto dheemsrsienruping

aherein. the Egn?q%’%%gﬁégr%lg't%aéﬁlg oéyeﬁﬁh&’%élggé??ﬁﬁ%?%é’{e% s Te]
hout |G o ST 0 B0t B ar Sl SINE RO cBe R To

shape with & crgng- pebiaonah | engidh OhoRlalas! 2olbiBlog)S idfolvbs! pabhbEkes

according to daim 158 whérern, the peripherdl bristle to& extend from

about 9mm to | Swiarein hdiegbiristhovmftsdl § are brigile Aamotibravehfugatbidinmgthe

Claim 18 wherein, the internediate bristle 20 bars extend at.|egast 50% o
the hei ght aboviothbsushchesd dRe beheaiing ‘H% $he brigtletufye 18, or %ns ¢

t oot hbnt sh di t i 1 i Wl i Lat-
bri st o bars | SPats POundagis foqinnhtead 32, Ybich fis heR dbuBTeRfer
daim 15 whereifh of ARibangddds, | AttdrAbSIERA! Al cAtisSt ehdairhstixedriaPeel 88
between the internmediate dpristle bars an dj acent peripheral tufts is such
bt 0 turte e TR 30, Bt i ohar el o ot e T es pe Tl ect ol 1 OuRrd.
~Lstle tufts en e eripheral bristle tufts axe deflecte 0
the int er nedi atintpductionhef %ﬁ-g‘aﬂ}b%*@ gagterial, Z‘d"iﬂgq“r"@&{’?‘l‘%qlﬁﬁﬂnwgi 18
di cul ' 3 =14 .
TG A A i SR REIBREK g MO the AL BE ShE driorte iR, 1P R Briste
U c”aU] ca] ca] cahspd ot R?dlﬁﬁg\ﬂtcerﬁl&pglle:eﬂ p@ltha\iooahbahieh]lvedd d)2; dhcanother

Ul craV] ca] ca] ca- U] c*a] cal] caU] cal] cal] ca]c a7
non-staple process.

- 15
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Ul cV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca]ca
U c*aU] ca] s¥@b/ss@d ca] ca] ca] ca] ca] ca] cajca]caljcajc a PCT/US00/27812
S{ nuWA " =###3, WS&zupkf a\ W U] ] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] cal] ca] cal-ca] ca]-cal-ca}c”a] caUlcal]c al]c
a] ca] ca! $&+&8&D&S&&B() ) z+\-Cc-0-|-}--//(101222#335424444458~yt oi c”Ykfa\l W
U ]]ca] cay caU]m@t}_éh)@;ca] ‘ca] ca] caV] ca] ca] ca] ca] ca\/] calcaJca]calc.
aU] ca]ca]ca]ca]cdlcalcalcalcalUcalc ajca 8%:":i:U\;i;u;

, <==>7?7?727?*26?D?S?<@2D7DDREEFFFE| wr mhc] Xkf a\ W U] llc aU] o
a] ca] ca] ca] ca] ch] ddiicethkralsbaoepiHngy] caljc allc
a] ca] ca] ca] ca] ca G @ end and & handle at the
eI A AT SR R arkte
U] 1] ca] ca] c’fa] ca] @ﬁ]@aﬁ@h}%&]’{dﬁ’w along a central longs axis; :
a] ca] ca] ca] ca] ca] %aicpﬁ};&d %]a@*ﬁ‘]%ﬁk&&] hca pesaphetd doeetiba ajinaitded extbriag emdr Z
UZ[TTTIVV"VOVEVNVR m u\ zV VD \\/J%g n[]: zt oi d*YS| w mhU] ca] cal] ca] cal] ca] ¢
aU] ca] cal] ca] cal] &5 pe I’c% %!]‘ é’} ca] cal] ca] caU] ca] cal] ca] cal] ca
] caU] caU] caU ca] ] lskid Jdekipistad Portion Aavidy \d \piviSityd §f periphere Shuistih Wiy ca
Ul ca] cal] ca] cal] ca L%% hé Lca cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca]
] ca] caU] ca] caU] ca]e’%gﬁﬂ "EYRHBH 1099& ()-3510%1& () - @ALOY%I& () -
V10%& () - 1010% &'séja %M"/ﬁdﬂo@ -geing ! xophaedivr of) bastieodpes (qxtendms

8?2]]2 § 3 i 635”553 Z&f&%’fﬁ%%g‘@f?‘ %’E&ﬁp@%@& | é?'&gﬁ%%&m?% Feﬁlo%‘/%“ D=52@

=1 #310%& () - | @ma@d lenmhp@m ars are gﬁnerally

?i{g%lo??) 0 /&W( 10 10 %: L05e ,t’g, fhﬁg&/gé;gﬁ%h)xél\ axis of the
X X 0 04 = ; 0 . o |
#109@2& () - L09R& @9%9&%% 11:%0/& O-7

hk}r<_=!'Dl UF #10%8t Widt)e bata k:row.de support to the peripheral bristle tufts, as the
109 & 310%&" ().-! N3S#1LQU? > c
. %10%& 0.3 10&@% Ea]lqﬁ,;t%%féf) PR Prowasa GhuSlord 937 Sorfthiod RREEIOC
1099& ()-s(i! 10%&1@gasﬁ¢kmotthpaa§€b&wslo%& ()- 9! 10%08: () - !\ #10%00&
C()- 1| THL0%O () - #10%0% ()-10%0% ()- ]j aBbCl DI UV3+

109%0&' ()-!U #10% O & VE10%E&& V' M 10% VO!j ! 1094 Q%4 -L{A
24C 0 tootT:(Ll?srus% accardxgx)g to Claim logi:ét)em, the penp%%rél)b 1s'tle ) - U

20 and bristle bars have a Buttress Factor of from about 0.6 to about 0.75.

3. A toothbrish according to Claim 1 wherein, the peripheral bristle tufts
" " .are penerally symmefrical in cross-section, with & ‘cross-sectional -
_ diameter or larger dimension of from about 1.0 mm fo ebout 2.0 mm.
25 ' ' '

o 4. A toothbrush according to Claim 1 wherein, the peripheral bristle tufts
extend from about 9mm to 13mm in height above the face.
5. Atoothbrush according to Claim 4 wherein, the bristle bars extend at
30 least 50% of the height above the face of the peripheral bristle tufts, -

6. A ioothbmféh according to Claim 1 wherein, the width of the bristle bars
is at least about 1.0mm.

35 7 7. A toothbrush according to Claim 1 wherein, the length of the
| intermediate bristie bars znd spacing between the bristle bers and
adjacent peripheral tufts is such that the bristle bars will provide

-11-
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Ss1] 1098 () - C0ZY%409B& () - sY. p#109%&' () -=nnKCl 100 ! W%

- p#109%272&WQ 01@IBR& () - #109R& () - 6109%R& () - Y0%R& () - 10@T/wUS00/27812
100OnuwWU3KC! \ * p#109%-2F2&' () - F! UPp#109%@272& () - ! \\p#10%:2F2& ()-d\\ p#l09R22&
()-d! Up#10%272& () lyp#lO%:ZcZ& ()-

UXA<KCl\ | K5ES#109%2 4 8 &‘(aiq ﬁ%ﬁ{:@s {ohreM! 4@ peripheral bristle tufts
94,090 2& () - VoI 10 VS#O s \T7 10008 ().- YI 4HBLA%
"()-y 102 102 102lexe Hedipsted) ts5rd ghe ot e L Yip S 20 G b d e AR

11" =#zX6_@ ! $#10%d\E 4 bollkQUshdadge.- F ! ) 10%ec& ()-F
| " 10%%/& () - =#H##$3, f’/@/«zp@ Epéé?? %%1‘8%&% Qé_)‘.&v%ﬁ%% ()- M V- VL0WAMAZ () - M
+1 1098 ()-!'Wo((109&' ()-! .

- FO( (109%W&' (5) - VB &A% @k $10%& ()-pl0%& () - Y109 ()-Z 10M 10M

. o%?l&’:bﬁ&&[&ﬁﬁpn ¢ { %
i (LSRNl Egzm“ P

10 other end_generally aligned alan a central longitudinal axis;

10==109 () -1 k30Y4Q ﬁ%%lwow T r{g?grg NORTIN g.b/g&p‘{ﬁg(gxtgﬁog }

-~/ (1} [ 9MB7I !
=94 098! ()-zj! 10‘V&*t{1¢:eb#1aﬂ/&n(e)-m:bﬁ% @)orﬁdnm thenid) and a cenfral portion :‘

1M 109%& ()lﬂcocy‘io%éaent %o Qathifeld stad %gﬁ@n@ eﬂ}@.ﬁjﬂé@te@mﬁﬁd face;
said periphefal portion having a plurality of peripheral bristle tufts
extending therefrora; ;
{_ } | said mtermed:.a.te poriion heaving a plurahty of mtermedia.te bristle bars
' extending therefrum, .
15 said central .po_rtmn having at least one central bristle bar extending
thereﬁ'om., :
said bristle bars are generally elongated in shape with a elongated length
of at least 3.0 mm and which bristle bars are generally disposed about
‘ and generally aligned with the longitudinal ‘axis of the toothbrush;
20 the plurality_! of intermediate bristle bars are located adjacent to the
bristle tufts and internal in the face therefrom:
and wherein’ dunng brushing,
the st least one central bristle bar: provide support. to the mtermedlatc
bristle bars and the intermediate bristle bars provide support to the
) 25 peripheral bristle tufts, as the intermeﬂigte bristle bars are deflected
L toward and contact the clongated length of the at least one central bristle
bar and thq: pexipheral ‘brdstle tufts are deflected toward and come in
contact with the clongated length of the intermediate bristle bars.

30 9. Atoothbrush according to Claim & wherein, the peripheral bristle tufts,
intermediate bristle bars and central bristle bars have a Buttress Factor
of from about 0.6 to about 0.75.

10. A toothhru%h according to Claim 8 wherein, the peripheral bristle tufte

35 . are generally symmetrical in cross-section, with a crogs-sectional _
cHameter or larger diffiension of from about 1.0 mm to about 2.0 mm.

-12-
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1033=10%&' ()-\8#10%&' ()- 6M 109& ()- 4455678}[9bC!! 2004
lc” #&109&' (WOLNB6#&I0%R () -L! c” #&10%&' () -L!c” #&10%&' () - LPi ! POYAI&H{27812C1L0%) &
"()-8%:i:UY; Z [;\;i;zodY: D 1109 ()- 10J 10J 10J<

% & -1 #10% ' -1 (1099 L& -WI' (109%& -W U <E3F Y, 1l 1
é?f@(]) 5&'( % ) - |Q(§/£ & (])_é%](;] %&’(c%)fhhr(@&hlw ) )tpgﬂlém/dg ng%relvr\{. &e ﬁenpﬂe[réldbnsﬂe tlﬁ’.'ts
& () - V" CL0%& () - CLOWRird) - Fom> 22827} 98! to! 1800 1401 HERAE ehows OB (Yace.
S109& () -'y4-)10%J& ()-!;y4-)10%& ()-?*?67?D?S?0?<@@H=!! !
1 QHSM 10% j & () - HSM' 109%&Z+Z& . ()-"| 10% & () - :
10% & ()< 109% & {. KIGHidinkicn\eh@REXETE T herSld, 01 Hlotlbars extend at
JFf&l ?)/q-&O(Z)[ﬂ D%ggéégé?%_@sog}o blH t..h(c -Oei t a.l(.agveoﬂllg 1&%{9 c{? € Iggﬁghe& %r?sﬂe tufts.

13. A toothbrush faccarding to Claim 8 wherein, the width of the
intermediate bristle bars is at least about 1,0mm.

10 14. A toothbrush according to Claim 8 wherein, the length of the at Jeast one
intermediate bristle bar and spacing between the at least one
intermediate bristle bar and adjacent peripheral tufts is such that the at

(‘} least one intermediate bristle bar will provide support to the peripheral
' ‘ bristle tufts when the peripheral bristle tufts are deflected toward the at |
15 least one intermediate bristle bar at any angle up to 20 degrees from the

perpendicular with respect to the toothbrush face.

15. A taothbrush comprising: 5
an clongated member having a head at one end and a handle at the
20 other end, gen'érally aligned along a central longitudinal axis; :
the head having a face with a peripheral portion about the exterior
thereof, an intermediate portion adjacent thereto, and a central portion
" adjacent to sdid intermediate portion and centrally Jocated in said face; ~-
said peripheral portion having & plurality of peripheral bristle tufts
25 extending therefrom;
said intermediate portion having a plurality of intermediate bristie -bars
extending therefrom, which bristle bars are. genei'allj* elongated in shape
_with a clongated length of at least 3.0 mm and which bristle bars are
generally disposed about and generally aligned with the longltudinal axis
30 of the toothbrush;
sald central portion having a plurality of central bristle tufis extending
therefrom, which bristle tufts are genei'ally symmetrical in cross-section,
with a crose-sectional diameter or larger diameter of from about 1.0 mm
to about 2.0 ram,; |
35. wherein duting brushing,
the central bristle tufts provide support to the intermediate bristle bars
snd the irftermediate bristle bars provide support to the peripheral

T
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15 ' |

18. A toothbrush according to Claim 15 wherein, the peripheral bristle tufts
-extend from about 9mm to 13mm in height above the face,

' 19. A toothbrush according to Claim 18 wherein, the intermediate bristle
20 bars extend at least 50% of the height above the face of the peripheral
bristle tufts.

~-20. A toothbrush according to Claim 15 wherein, the. width. of the
intcrmediate  bristle  bars s at least .sbout 1.0mum.

25 f .
21. A toothbrush =aeccording to Claim 15 wherein, the length of the
ir;termediat'e bristle bars and spacing hetween the intermediate bristle

bars and édjacent peripheral tufts is such that the intermediate bristle -

bars will fprovide. support to the peripheral bristle tufte when the’

30 peripheral bristle tufts are deflected toward the intermediate bristle bars
at any angle up to 20 degrees from the perpendicular with respect to the

toothbruah face.
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