WO 01/ 26505 PCTI USOQ 27812 Toot hbrush Having a Bristle Pattern Providing
Enhanced Cleaning 5 Field of the Invention The present invention rel ates
to toot hbrushes, and nore particularly, to toothbrushe i ng a
conbi nat i o‘ﬁotﬂ"z‘é %ristle bar located 10 internall y in ?ﬁéﬁ@&ﬁ'{s%r ush head
and bristle tufts |ocated external thereto, about the periphery of the

t oot hbrush head; mherein the bristle bar provides support to the bristle
tufts as they are def therejo .duri , _enhanci ng tooth and
gur i ne cl eaning. 15 agb B ﬂ\rg’ﬁg gﬁ% B mary purpose of

t oot hbrushes is to renove pl aque a?ﬁ gﬁﬁé 20 fromtooth surfaces, both
along their outer surfaces and in e rproxi mal areas between the
teeth. As disclosed in U S. P@ﬁ:ﬁ? éo Vol penhein, the bristle
tufts of a toothbrush nust be leent P f to generate enough force
to renmove plaque and debris, espeC|aIIy |n the interpraxi mal areas.
Stiffness, as defined by 25 Vol penhein, not only relates to the stiffness
charactefistics of bristles, but also to howthe bristles are arranged in
tufts, i.e. a buttressing effigeid oftie 1F0eRBbNS. 628, 082, to Mskovi ch

di scl oses a conbi nation of so& convéniiona ristle tufts, i.e.
substantially cylindrical in formand bristle bars, i.e. enlarged tufts of
bristles arr | P dUé?% onmetric
forms with salg %Eéﬁﬂ}@%fe%oggﬁeéa%g&ggg%é%@ég% | on % particul ar
bristle bargo dto&thbsm&ieéncd#ﬁakﬁn'gcm dvambinationanfd diristle Bar located

10 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.

15

Background of the Invention

The primary purpose of toothbrushes is to remove plaque and debris

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

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

5,511,275, to Volpenhein, the bristle tufts of a toothbrush must be

sufficiently stiff to generate enough force to remove plaque and debris,

especially in the interproximal areas.  Stiffness, as defined by

25 Volpenhein, not only relates to the stiffness charactenstlcs of bristles,

but also to how the bnstles are arranged in tufts, i.e. a buttressmg-
effect.

U.S. Patent 5,628,082, to Moskovich discloses a combination of
30 conventional bristle tufts, i.e. substantially cylindrical in form and
bristle bars, i.e. enlarged tufts of bristles arranged in elongated
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shaped f.oot-prints and are conbined with the bristle tufts in a generally
transverse alignnment to the longitudinal axis of the brush 5 head. In the
nmost pref Y0 e126805bodi ment, the bristle bars are shorter PCVHMN2THE bristle
tufts, allowing the bristle tufts to engage the interproximl spaces
between the teeth and the bristle bars to squeegee the debris fromthe
teeth surface. Further, Mskovich discloses "gumine" tufts |ocated about
t he peri pheggomietrit dormst withushbhtsadiadly wedtahgalas enegswgctionsdar dheMbskovi ch

does not disclpse the.yse,of u uy | St ' ofabipnati on
with bristl Qgﬁﬁ?@aﬁﬁr&#ﬁeg&% &ﬁ%{lﬁ%}?ﬁ gﬁ w&é@&iacﬁ ielgv'% gg%t%gkp%a%gﬁg%)yd]i nal axis
of n{) he toot ishapgdl.fo’éh@rmmsaﬁdcmi?mgbmedeedth Pﬂtdwdaxesﬂe fmgtsnéw a .

conbi nati ons an 15 arrangenents o rist]e tufts to proyide.i ove
stiffness t(gegﬁxﬁélarc%nsmrégﬁmma%ﬁ@crmwn S8 & F5e ety

i Nt er pr ol MYezAPaELIhe 1o GrfetRED UHRETER00ME Bristle DAIT Y Boridie

I nvention 5 I n accordance th the present invention, a toothbrush is

provi ded withah ithe| bristle atulsorajlovdngmthoebristlei Hafta kanemgasst thee end and
a head at the oih { V) e j bristle
Cufts I ocat SiexBtskia ﬁ%lg%%eg‘%%tg’?g‘q&?gttﬁéﬂh%'g‘ﬁﬁlf\"ﬂ%%??‘%r%ﬁ@%@%% tufts")
and bri stl e thar debris afrenh atigatezth sorfhbe pdhirtier aMoskoeiche disdldseswhi ch 10

provi de support .to,the peripheral bristle tufts, t he eri pheral
bristle tuf tEUEies p%agﬁfﬁ\ﬁg’f’&?t%‘é‘ BFPB#F%( Bﬁﬁééd@"iﬁﬁgﬁﬁhg’ﬁﬁﬂg. Such
support @nhaieieR dmcadplell t@&varal MEsHRIdOABES I ndYr distloRet thet fise dfesul ting
i n an enhancenent of their overall cleaning abi]j tg,. especially their

ri

ability to [seht gamdingnbristle dylispine combingtien syidhsbristle |harg qnigntad,
o odi ent . A . bristl
embodi men %H&%Wzgﬁe% 18E§1tuaﬁ{a§@§i§@ﬂm@ﬂoé rughars or bristle

tufts can be lo y wthfn the toothbrush ead, internal to the
bristle bar tufts adjacent to the peripheral bristle

There is a continuing need in the art for new combinations and
15 arrangements of bristle tufts to provide improved stiffness to enhanced

plaque and debris removal, especially within interproximal spaces.



tufts. Such additional, centrally located bristle bars or tufts provide 20
incremental bristle area and al so enhance the stiffness of these now

i nt er medi VO OHP658% | ¢ bars adj acent to the peripheral briRGVeSPEBEI% ot h
effects adding to the overall cleaning ability of the toothbrush. -3 WO
01/ 26505 PC | USOOn7812 Brief Description of the Drawings 5 Wile the
specification concludes with clainms which particularly point out and
distinctly claimthe invention, it is believed that the present invention

wi |l be better understood fr%%&“%qgveﬂﬁggi ption of several
particularly preferred enbodimen aken rn_conjunction with the

acconpanyi ng drawi ngs, in which like reference 10 nunerals identify
simlar elements: Fig. | is a perspective view of a first enbodi nent of a
t oot hbrush of the present invention; wherein the bristle bars are

general l ysin tiheadcordanée with aht qirepémeitsventiontiag todthbsush [isrmpeiladve vi ew

of a second e dj of a.toothbrush of., the esent [nvention;  wherein
Che brioele WHH tpipaestn Hiedilecd rhSintt hayite & haadle gt phe eng pad &
perspective NigiVaPkhe othér En@NPrik Head 1@fpraviueatdaﬁw Bhefalich of bHstRent

I nvention; wherein the bristle bars have generally oval foot- prints; Fig.

4 is a perspayts lp@amdeeb@mt the pariphennef the bead((ResiRhesslibrstle Hts"5 ¢ he
t oot hbr ush |
oot hbr us S&? t{b&t— 3 gg%%;aﬁj%é&g%eﬂ% ﬁgﬁﬂ E£d1OBY Ltk Whichar S

| ocated centra S a perspective view of a
fifth ande al pmvm isuppent ddi tientperipherel hrmttehtbuitsh ashthesd peApiperdl,

wherein t herﬁa%ﬂadgr\fésl ®é ! deq{ec%ci etot uf Sthe?’%r{s%aiaggs ¥ 15]1:[11[1éi ! bxll_lslflﬂg

t oot hbrush
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 invention, 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, centrally located bristle bars or tufts provide
20 incremental bristle area and also enhance the stiffness of these now
intermediate bristle bars adjacent to the peripheral bristle tufts, both
effects adding to the overall cleaning ability of the toothbrush.



WD. 01/ 26505 RCTNSOQ' 27812 Detail ed Description of Particularly Preferred
Enbodi nents 5 Referring nowto Fig. 1 of the draw ngs, the toothbrush 10 of
this invemaanéisicl udes a body fornmed of an el ongated rieGHAEN0RMWI2h a head
12 on one end and a handle 14 on the other. The handle 14 may be
conventional in shape and forns no part of this invention. The head 12 has
an flattened bristle nounting surface or face 16, fromwhich extend 10 a
plurality of bristles having proxi mal ends attached to the face 16 and

di stal ends extendi ng outwa ad - 2 ,As seen in Fig. 1, there
are two types of bristle ¢¥ 1e Drapings peri pheral bristle
tufts 18, | ocated about the per| phery of the head 12. These peripheral
bristle tufts 18 are generally symetrical in cross-section, 15 i.e.
circular; square; or, if oval or rectangular, havi ng a Iarger Cross-

sect i onal sdi ban o] [ FEAR% ctional
di nensi on Fﬂqgkg d‘ﬁ%?g'ag%ra?%inle?g él}ol?lfét e tu#é l"Eglj\i/e a arky”
Cross-secti opmhtdmanandr dmtlricalygela:lmh then shvantish, flrtom bblbesed] tiiatnthe about

2.0mm preferably. from nm opt, 1. 9 and e 20 rﬁ% rably from
about 1.5mm P5S §§Bufnvf #r?fh “@0 @%cgﬁﬁeﬁy Hf are
bristle bar Sdé’élmpﬁvrpibfasare@ﬁngraahbwaelyorpgefeﬁéd leﬁﬂfd@ﬁaﬁenwotakencha are
| ocat ed adj acent toth eri pheral bristle tyfts,k 18 and,internal to the

head 12 of tFRIVHBFHAR el 2690RRAINBE raviRgs, (ipewhisly 4ko FefereRce,
Cross-segpi ORalndrERAHEN Bl @nil#a3¢ménfm preferably at 25 | east 3.0nmm and
nore preferably at least "4nm As illustrated in Figs. 1 and 2 the bristle
bars 20 of the present invention can be shaped as geonetric forns which

b b I t
oot -prints T doSchhpABeltin VRN 808 trebrBLAREAR & L oRhBridl Pbbey .
conbi nat i onspresenat m::ntiblme wlesrepph @ia bristle Hidre drefgenedflycanthpr &frar ebl y be

taller, i.e._in. =5, 01/ 26505 PCTI US00/ 27812
. parallelepipeds;

15
Fig. 2 is a perspective view of a second embodiment 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 embodiment 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 and alternative embodiment of
25 the toothbrush shown in Fig. 1, wherein there are additional bristle
bars located central to the toothbrush head;

Fig. S 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.



hei ght fromthe fad '20, than the bristle bars 20 or any other .bristle
tufts on the toothbrush. Peripheral bristle tufts 18 hayi @ﬁg extra

hei ght ov&ogﬁ)‘is“ét her bristle tufts within the head 12 :klcrﬁlsﬁ Prate into
the interproxinmal areas between teeth for enhanced cleaning therein 5

Wi thout interference by such other shorter bristle tufts. It is preferred
that the peripheral bristle tufts are from9.0mmto about 13.0nmmin height
above the face 16 of the toothbrush, preferably fromabout 10mmto about

12mm i n hei ght natdﬂeusne&els_ﬁmbwpimnb?gpré&ma EmBodithéntdei ght .
Further, the bristle bars 20 shou e at least 10 about 50%to 85% of the
hei ght of the height of the peripheral bristle tufts 18, so as to provide
the desired support to the peripheral bristle tufts 18. As nentioned
above, U. S. Patent 5,511,275 to Vol penhein discloses 15 that in addition
to the s&i ffnRskrrihgrmehoi Eig. ck offthehdrawings) s todthbrosh 10 ioftthiy
bristles are I uf t I p t hey
will lend edth %{Eﬁl 1g&ée% abndcd& e e% %if/%rgaeln})ﬁ%tga%gg@ggn &g%eg%d
ability. Volipesheane émdtabxdradlandlesleflsoﬁstm ottresur Thethankils 1affrmytba

Buttress Factor defi S th 0SS-section ar.ea taken

bri stles di GPREEAURPALfB FeT % Feohal thip davesttamo THHERA 131 5 base,

i.e. from Opg sh fidfienéd mﬂetrhsuﬁﬁhgrmdéa&ﬂ fake 1@%&1&%@& exlténd

stiffness and cleanin : h of the bristles. Wiile Vol penhei n discl oses
(ﬂi:bltl té%

t oot hbr Uhe & Plawyakiy m&xgcn@xwa# eads etachgd godhe faer lérarsd
tufts 18 angQng éhhg &@éﬁdlﬁgérom gg,pfrﬁﬁﬁ Hé\éaniﬁo%é%% ref Iy 0“' y 25

require a Buttre act or out 0 to about rably the
Buttress Fathere afe kwohtypes of bsistle grotips, 1he dfinst ttype bbéing| pertipheral0  of

t he present ,in r hou ! d referably
about 0. 68. bﬂ?@ éﬁ??res)s E‘%tefioggéj‘%nge |per?pk?? e}r’f 9?1%\%6 eouLsrhlg equati ng
closely wit lpebyphicedit biistly roeufts 18@engmuiaﬁy?@nmbtnw:b:rcm§s€semah
performance packi ng factor rang 63 to eflned simlarly as

fil amentfbcr s "?‘rorﬁﬂuagFear’d Vd’écPrb‘;FcF%‘flgu]ﬁB’I baving a larger cross-

" sectional dimension less than about 1.3 t1mes the shorter cross-

q

sectional dimension. Further, these peripheral bristle tufts 18 have a
cross-sectional diameter or larger dimension of from about 1.0mm to
about 2.0mm, preferably from 1.4mm to about 1.9mm, and more
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 2.5mm, 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 fdfms which may be
substantially parallelepipeds; or alternately have curved foot-prints to

30 conform to the curvature of the toothbrush head 12; or combinations
thereof. The peripheral bristle tufts 18 can preferably be taller, i.e. in
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openi ng. See, Du Pont Polyners, WImngton, DE 19898 publication 2- 1737.

As shown WOQIIZQSE 1, 2 and 3 the bristle bars 20 may bePEF@PABIY 5 have
rectangul ar, curved, or oval foot-prints. The general shape of the bristle
bars 20 is not critical so long as the bristle bars are of sufficient

di nensi on to provide the adj acent peri %heral tufts support during tooth

br ushi ng. domhﬂémmglmh&%@ﬁbl thame thes boistisHvarg %mmﬁ ogher b@é fbr ushes
fromthe fr pistle
bars 20 shou é ttcl?? suc eng?ﬁgg#aﬁb%g%a spaC| ng ?n%m e per| pher al

bristle tufh&ghﬁpvémanyovhdebnslﬂmwfts Mﬁﬁad:headpddéhwﬂl penciphterimito bri st e
tuft 18 when the adja cen peri eral ﬁg% ef L ect d tovvard t he

particul ar H¥§ SRiEEP apay e,

per pendi gul githbieisketteRee b?rschﬁr@Me)‘ sHidrie? b%@stib%ﬁ@r ﬁeﬁ,pm&e@r eferably
up to 40 detg}:ees and nost préferably up to 50 degrees or nore. The wi dth

of the bri sthat ther periphera] dyistles tefitsname ifeom %f'omrﬁ o gboqt 13{Bat iNbe at

| east about p Lif: MR Rr ﬁfx@rfﬁg Y16tof! ﬁPeSttocﬁBBPﬁ gf Ofé'gﬂf yﬂﬁﬁt the
nar r onest tra Sverse space between each peri p

supporti ng bonstlte abaut ACmincincheight andshostcprelﬁs;a@beﬁbmab@mahlmmm 1.5

nm and preferably no .eat han 1. Q om and I rabl y _not greater
t han about Ef’}%ﬁ?#‘ %Eﬁ%ﬂﬁrr%hé aitﬁe&b‘%—chg’?r%ﬁhgﬁ ﬁec%r#eﬁ‘ggseen t hat
i n each 1bi gHHELBS0Y 66 BBLH BE thO SHRidiy éﬁﬂwnmgﬁe@fbné\mﬁpﬁebﬂ brisgél e tufts
18 and extendln throug(g t he brlstle bars 20, to cenégr of the
head 12; tHMS %eﬁprﬁf prgvide the desired Fupnmal b ?lP@n st s

openi ng manmw ded to enhance the users ability to clean the
t oot hbrush of

As mentioned above, U.S. Patent 5,511,275 to Volpenhein discloses

15 that in addition to the stiffness characteristics of the bristles, the more
tightly bristles are packed together in tufts, the more additional support
they will lend each other to enhance their overall stiffness and cleaning
ability. Volpenhein further discloses as a measure of this effect a
Buttress Factor defined as the cross-sectional area taken up by the

20 bristles divided by the total cross sectional area of the tuft at its base,
i.e. from O to 1. The higher the Buttress Factor, the greater the
stiffness and cleaning ability of the bristles. While Volpenhein discloses
toothbrushes having Buttress Factors of from 0.8 to 0.96, the bristle
tufts 18 and bristle bars 20 in the present invention surprisingly only

25 require a Buttress Factor of from about 0.6 to about 0.75. Preferably
the Buttress Factor of both the bristle tufts 18 and the bristle bars 20

of the present invention is from about 0.65 to about 0.7, and most
preferably about 0.68. This Buttress Factor range is further
advantageous in equating closely with Du Pont Polymers’ recommended

30 optimum bristle wear performance packing factor range of 0.63 to 0.74,
defined similarly as filament cross-sectional area divided by tuft hole
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30 toothpaste and debris accunul ated during brushing, by providing a clear
channel for rinse water to the interior of the head 12. -7 WO 01/ 26505
PCTI USQ( c)WOP826305 Al t ernati vely, addititrhal openings cafCHESHPEBR ded as is
illustrated in Fig. 3, to further enhance the ease of cleaning. A second
enbodi nent of the present invention, as illustrated in Fig. 5 4, contains
a head 12 havi ng ext endi ng{imromrts face 16 the sane peripheral tufts 18
and adj acenoppning | See,dpy PomtiBalamess, Wilariagtora PEHO8HE publiertion bed
enbodi nent ; ver, in addition to these sets of bristle tufts 18 and
bars 20, there is a set of additional bristle bars 22 located central to
the head rcentral bristle bars") These central bristle 10 bars

illustrated a dges . r,0 e not._.o itio br|s ar ea
for cl eaning, Zﬁ‘ﬁ@“ﬂﬂ ﬁcéjaglf}p% t?’le briptl ﬁ’é’y’ﬁgﬁlrﬂ?% ﬁ?’éﬁr WI t hin
t he head sl Omecfebfdngﬁﬂ& bﬂrreed?,oor bealcfobtpeinits h Ty gérdrial shiapé REthe and

cleaning ability of the, toothhrush 13 These cent g bristle bars 22 my
have cross- edhars?(hist notgritiGal gedong gsthg briptl bars.axre glent15 of

rectangul ar gifehBidrfho dﬁ}dv?dé‘ﬁié &&Ja%eﬁt)?bﬁﬁﬂbraﬁftutfﬁ%dﬁﬁ&? Qurindp/@Bthon is

simlar to the second enbodi nent” di sclosed above, except the central
bristle bar drughingan Heonsigerdngdthy aimpuitencous brusinngrmowsmmtl oftufts

24, simlar ?q| i' .hei ght
of any suchtg&eh%{ ngb gtH&ég u stg%hgjég%/gkpﬁ%hgru@h%cz)%g can be equal
to or | ems thba‘msﬂeabansfzmlshoutd/vbérufsumhohhngtmaﬂd suthea qmgmw
bristle bar 2 5 T tIes use in the pre ent |nv ntion
are typical I%E} B‘iﬂéﬁ Iaggférhstqi %f'ftﬁy Hﬂp(?ﬁt Z‘i ?yester,
having a cigegiph¥ral bisHe SRt lwnwhenpﬂeé &Hjaiiénlﬂyﬂ:éﬁplfelﬁl lbhsﬂéatdfﬁbée from
the Du Pont PoI%/rrers D vision, W] mngtaon, DE 19898, under the trademark

Tynex 612. THrdlegtes; EHW%‘ﬁ’déh%fPaé'HEHl%HBFﬂF han20nrt ey canele,wp i) A
degrees from the perpendicular therebetween, preferably up to 30

15 degrees, more preferably up to 40 degrees 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 bristie 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
may 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.



30.fromthe face 16 of the toothbrush preferred have rounded ends to .8.
WO 01/ 26505 PCTI USOQO 27812 | ower any risk of damage to the soft and hard
oral tissuwooorgses ed to bristles without rounded tips. PCEASKWEEIADLr ush body
can be nol ded of a variety of flexibly resilient 5 materials, such as

pol yam de, i.e. nylon; polyester or a co-polyester; acrylonitrile

but adi ene styrene (ABS); polycycl ohexyl ene di nethylene terephthal ate that
i s aci d nodifltedatifelF Aaddinonxl| openingd ear; boprbtiadas ipdlysiratpdlisne or i f
a "transparent” appearance . is desired o ol yester. A suitable

pol ypr opy!l erddg 3 orfugthersnhance 81?95%%?%%00 psi by 10 ASTM t est

nmet hod D790, is available from Huntsnman Corporation, Longview, Texas,
75603 under the trade-designation Huntsman Pol ypropy| ene PA4G3Z-039.

Anot her sui t atf¥ seqemd, pmbedinaert pkthe Brasspt dnvention, Afodiyistateddn Fig) ne. |

Al pharettga, ' =39 lfé@!’ Ooghet rad e$k9 ' 7635 with
a flexura ﬁ§§%$%%§a§ % ,goedéﬂpm .i’lgA{.}th%)t1 b%dsihiﬁaﬁgelt lesg'g%e such a
216, 000 to Zydrifliabsifts d8tand adjaceht bpistleitses dthmntemhlthgretptas the al | ow

the user to hetter ont r ol d ni,pul ate the ition of fh oot hbr ush
head during B‘F‘?Jgﬁ?‘ﬁé?ergz(?’@@?eg‘gﬂ' Saies Hée?‘%ﬁ%‘f’g g? OR?’FS% %ﬁé h&ta

:[' tr anﬁ ![Oﬁr Fnzﬁriﬁﬁ)ﬁi&@llseelxﬁ b;ai@ 20} tl@cﬁ’etiﬁ laSBtletb@Dafdclii'tibﬁhlﬂldﬁsﬂe Ibaes ![IQI Fne
erephthal ate or a copolyester, such as pol y-cygcl ohexyl ene di,nme ene

t er epht hal atlé'??f&éi%n%dPﬂhé&eaﬁdTmi‘rﬁﬂ@I%rs%r ﬂ??gééi?émésgrmsﬁ%y trile
(SAN . ags Y| B! liddhradld A EAG SV FRNG, ORERe dRIOHIP el hiwud at o
(PMMVA) or a g celTulosic plastic, such as cellul ose acetate propionate

(CAP). The taneaHbr gleaningbutaalspeempdnred $yppashfenthonaw intgraegdiate nol di ng
t echnol ogy, ichte | I ' 7 ) SRR, 1N
accor dangg W Hie %?%@g%&?%?g%?&ﬁ% t{%o%é‘?gg’ﬁ‘% r.txg o's:rgrgalll nj ect |son Irml ded

in a singl e a&idpleaning ability of the toothbrush 10. These central bristle bars 22

may have cross-sections other than wedges, such as ovals, egg shapes,

15 or rectangular.

A third, alternative embodiment of the present invention is similar to
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, extending

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



-9 WD 01126505 PCTI US00127812 The toothbrush bristles may be i.nplanted in

the toothbrush head 14, either before or after joining the heads to the

handl es usVYR§VAEHrn non-stapl e technol ogy as di scl osedPFHUS0R™Ib,t ent s

4,635, 313,

4,637,660, 4,954,305, 5,045,267, 5,609,890, 5,390, 984,

5,533791, 5 and 5, 823,633. Such non-staple technol ogy invol ves processes
bristle.tufts, 18 or bristle ba 2Q are fused into the

Toen 3py itk of Satrasr BOLRS SE B DeFS WAl £i8536 COMRATEYIPe bar s

3ﬁgﬂé¢wgﬁbuhg@@néaiﬁggich are then brought together in a fusion

ternatively, the ends of the bristle tufts 18 or bristle bars 20
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claimed is: tetdghthalate that is acid modified (PCTA); or polypropylene; preferably

polypropylene or if a “transparent” appearance is desired of polyester.
A suitable polypropylene, with a flexural modulus of 216,000 psi by
ASTM test method D790, is available from Huntsman Corporation,
Longview, Texas, 75603 under the trade-designation Huntsman
Polypropylene P4G3Z-039. Another suitable polypropylene is available
from Amoco Polymers, Inc., Alpharetta, Georgia 30202-3914, sold
under the trade designation 7635 with a flexural modulus of about
275,000 psi. A toothbrush handle of such a 216,000 to 275,000 psi
material will provide enhanced rigidity to allow the user to better
control and manipulate the position of the toothbrush head during

brushing.

Clear polyesters useful to provide such a “transparent” appearance of
the toothbrush body, include polyethylene terephthalate or a
copolyester, such as poly-cyclohexylene dimethylene terephthalate, acid
modified, polyester (PCTA) or styrene acrylonitrile (SAN), acrylonitrile
butadiene styrene (ABS), polymethyl methacrylate (PMMA) or a
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

injection molded in a single step.
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VILlL I 11,571 Atoothbrush conprising: an el ongated nenber having a
head at one end and a handle at the other end; said head having a face
with a perwplrzesés portion about its exterior 10 and anPCHU8BWAI2porti on
adj acent thereto; said peripheral portion having a plurality of peripheral
bristle tufts extending therefrom said internal portion having a
plurality of bristle bars extending therefrom wherein, during brushing,
15 the bri stl@hbaosth;bms]hdbelﬂhppnay be dmiphantedringhetadthbrush lhead¥4,s, as the

peri pher al tletufts re.defle d ih.conta with the
bristle bar T brfq 80?rh EHO%%%?‘EF eﬁga{ﬂ ﬁ?‘rﬁ"fﬁesr &He Fhoed:eﬁgrl pher al

bristle thriO‘h @ﬁ&@l&)rt&hheld@r Sa&au&cn;ssat tmeas s:a@taménxsf 4,)666,31%ut 0.6 to
20 about 0. 75, brush_accor 1 wherein,_the peripheral

bristle t uﬂ»@%’ﬁé‘)ge‘}@ﬁéﬁ%s?rﬁﬂe‘i 266 5,500 850s 528090, S4H/ o cr ons-
sectionalg aﬁ'@fi 8h3Yad. 258k n@kﬁnﬁﬁﬂé’fbcﬁhofdﬁl h sggéb gi‘o&@.’&&é Qhe?éiﬁUt 2. 0mm

and the br| stl'e’bar§ are genera | ongat e
Cross-secti (thalbmsﬂgtlhft@fl&prllaaﬁie basmB0 are Auserbtintsy tad ta@fdxhrushg to

Claim1l wherel h b i [ 9TMm to
T i 1 het SREad PREMEBEEE i pkBle i 18 Br BilsBR barb 2D B ithe
wher ei n, theodﬁtrhb&uble head ¥t ehiklntarel taet ‘tﬁrﬁﬁgh{ tbgﬁhlaelmhh Absive t he face
of the peri pheral bristle tuf accor tg . Caimil
Sher e n- -t hiapeRen AlSpABvHY; s endpaf the biighe BB 13 AoRRsE B S
10 can be pre-positioned in the injection mold pnor to the introduction of

the toothbrush material, which toothbrush material is subsequently

injected about the ends of the bristle tufts 18 or bristle bars 20 locking

thern in place in the toothbrush head 12, in another non-staple

process.
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11 jibul HE FEE~E VLD 11 1l L MS This Sheet Has Been Répl aced WO
al126505 11111111 1111211121211211211 7. A toothbrush according to daim1l
wherei n, tWweowwsst h of the bristle bars and spaci ng bet REFUSHRISLr | st | e
bars and adj acent peripheral bristle tufts is such that the bristle bars
wi || provide support to the peripheral bristle tufts when the peripheral
bristle tufts are deflected 5 toward and contact the bristle bars at any
angle up to 20 degrees from the per@laimsul ar between the bristle bars and
adj acent peripheral bristle tufts. 8. A toothbrush conprising: an —

el ongated nenber having a head at one end and a hanBisShed HidiRe, Q) OF her
end; the head having a face with a peripheral portio Qrior
t her eof , anv'@gﬁt ernedi ate. portion adjacent thereto, a m’m’,m Eportion
adj acent t o MMGtdSiC lg'teﬁlglﬁi ate portion and centrally 10 id face;

15 said peripheral portion having a plurality of peripheral bristle tufts
extendi ng therefro said internediate portion having a plurality of
i nt er nedi at & momqém%%mgmi ng therefrom and said central portion

having at | eagh OBfgafd fmBYr Rdvifg Rhe£X beodekhd &HdIREAHIOH tHde

plurality of internediate bristle bars are |ocated adjacent to the bristle
tufts and int othet erdd i ntermediate in the head therefrom and wherein

Ot o 021 B RSl MR B LR SRt 1 B

support 100 t handpan ipteenal pirticst ddjaceht there;t he i nternedi ate bristle bars

are deflected said peripheral portion having a plurality of peripheral bristle tufts
extending therefrom; |

said internal portion having a plurality of bristle bars extending

therefrom; wherein, during brushing,

15 the bristle bars provide support to the peripheral bristle tufts, as the
peripheral bristle tufts are deflected toward and come in contact
with the bristle bars.

2. A toothbrush according to Claim 1 wherein, the peripheral bristle
tufts and bristle bars have a Buttress Factor of from about 0.6 to

20 about 0.75.

3. A toothbrush according to Claim 1 wherein, the peripheral bristle
tufts are generally symmetrical in cross-section, with a cross-
sectional diameter or larger dimension .of from about 1.0mm to
about 2.0mm and the bristle bars are generally eclongated in shape

25 with a cross-sectional length of at least 2.5mm.

4. A toothbrush according to Claim 1 wherein , the peripheral bristle
tufts extend from about 9mm to 13mm in height above the face.

5. A toothbrush according to Claim 4 wherein, the bristle bars extend at
least 50% of the height above the face of the peripheral bristle tufts.

30 6.A toothbrush according to Claim 1 wherein, the width of the bristle

bars is at least about 1.0mm.

-11-
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toward and contact the central bristle bars and the peripheral bristle

tufts are deflected toward andhtShéanE Bl Redifdler Medi ate bristle bars. 9. A
t oot hbr ushwaaaresos ng to C ai m 8| [FiEHTH f peri pher al nOMUSP/2381230 tufts,
internedi ate bristle bars and cf y"HH”]Hm bars have a Buttress Factor
of fromabout 0.6 to about O0.75. PiLITE Tidiill11112 ¢ L K3 WO
01/ 26505 PCT/ USOCQO 27812 10. A toothbrush according to Claim8 wherein, the
peri pheral . iAstdothbridls aaserdirey és dlhiyn dywhetaincthe lemgth afthsduistn, with a

cross- sectional diageter.or.larger dinensiqon of from about 1., 0mmio about
> Omm and T he BRTSSTRE SRPLEPERRAL I PsedR AR PePREEh o
Cross- sect i onabrib@& &tifts 36 stich! s ithe thistle Bdrs Will PRIVl WEppafCR dieng t o
Claim8 wherein , the_ peripheral bristle tufts_ extend from about 9mmto

13nm i n hei ght PerieReral keistlg tufts whemthe, periphersh baisgls s predefiegtod 11
wherein, 4he bfdv?.{r earpﬁr t sapst 20%40hn STINeLsT) & the face
of the pe"{'i phera h10 rc?gtt%g %ﬁ?@%ulﬁA%%y_ﬁbrg%ﬁugccordi ng to Caim38
wherein, the wirdmh tbe peeperidicwlarebetwesnbrthst buistlar bars and | adjscenthout
1.0mm 14. A tQothbr ing to Caim8 wherein, the |length of the

I nternmedi ate bﬁ?é%eer%ggpgﬁgﬁgﬁgpaci ng between the internediate 15 bristle
bars and adjs&¢etdotibrishhesmpribirigst | e tufts is such that the internediate
bristle bars will _provide support to the peripher bristle.  tufts when the
e pher o br | eieiisated osbichhung el 2t et riar hetrledl e o1 1 o
bars at gy angierépdt 0 20 degrees fromthe perpendicul ar between the

intermedi ate bristle bars and adjacent 20 peripheral bristle tufts. 15. A
t oot hbrush confte Beadyhaving a face with a peripheral portion about the exterior

thereof, an intermediate portion adjacent thereto, and a central
portion adjacent to said intermediate portion and centrally located
in said face;
15 said peripheral portion having a plurality of peripheral bristle tufts
extending therefrom;
said intermediate portion having a plurality of intermediate bristle
bars extending therefrom; and
said central portion having at least one central bristle bar extending
20 therefrom;
the plurality of intermediate bristle bars are located adjacent to the
bristle tufts and internal and intermediate in the head therefrom;
and wherein during brushing,
the central bristle bars provide support to the intermediate bristle
25 bars and the intermediate bristle bars provide support to the
peripheral bristle tufts, as the intermediate bristle bars are deflected
toward and contact the central bristle bars and the peripheral bristle
tufts are deflected toward and contact the intermediate bristle bars.
9.A toothbrush according to Claim 8 wherein, the peripheral bristle
30 tufts, intermediate bristle bars and central bristle bars have a
Buttress Factor of from about 0.6 to about 0.75.

-12-
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an el ongated nenber having a head at one end and a handl e at the other

end; said head having a face with a peripheral portion about the exterior
25 t her eofwoan2dsest er nedi at e portion adjacent thereto, anRCTAUSSORTSIZI

portion adjacent to said internediate portion and centrally located in

said face; said peripheral portion having a plurality of peripheral bristle

tufts extending therefrom 30 said internediate portion having a plurality

of internedilft eAbwmhbmslbacsordhhg:mI Qlging (e wbiereimnm, thd@eﬁlp&mré&hha‘sﬂﬂas Been
Replacedlllll Lj LLiLll l|II111;{_r_‘3%101IIIIII L LLfl 11 WO

01/ 26805 PCT/ U 275 18ralty SeRPficpl B SrORSSRP S o PSS central

Eri st : e tu; t s seebrad ldi!@lbt“srr ef rlafghew\/dﬁhenmoghu of rm%zlnr ublbuaglb .o &gnt L al
ristle tufts provi p the jnternmedi ate bristle bars and the

i nt er nedi at e 28 sﬁbé g’é‘ b%’?sc ayg, eeperally ¢lapgaticd i shapet | e

tufts, ag the m@ﬁgrmgg%eugﬁmghgﬂpafgtﬁ,ragtgq;,hﬁpt ed toward and cont act
t he central bristle tufts and the peripheral bristle tufts are deflected

toward and éént&é?omuﬁht@cﬁmgtfé Glajim: § éVthHB, the periphgralhbristit
ACCOr 0 10 10" GBS ot it PHEERIn A Bk 1
ars an Uttress Factor

i nt er medi at e br| st central bri s ave
of from abodg. A. Gomﬂnlxtbsht aébo?ﬂmg]_lo Llaiont hbrwhhrean;:mhdl bgistle Bass m 8

or ose- sect | orapRn et el &% i e hiferd ShRLES fade, B ARE fariasah of from
about 1.16nm t bristle tufts. .
13. A toothbrush according to Claim 8 wherein, the width of the
intermediate bristle bars is at least about 1.0mm.
14. A toothbrush according to Claim 8 wherein, the length of the

intermediate bristle bars and spacing between the intermediate

15 bristle bars and adjacent peripheral bristle tufts is such that the
intermediate bristle bars will provide support to the peripheral bristle
tufts when the peripheral bristle tufts are deflected toward the
intermediate bristle bars at any angle up to 20 degrees from the
perpendicular between the intermediate bristle bars and adjacent

20 peripheral bristle tufts.

15. A toothbrush comprising:
an elongated member having a head at one end and a handle at the
other end;
said head having a face with a peripheral portion about the exterior

25 thereof, an intermediate portion adjacent thereto, and a central
portion adjacent to said intermediate portion and centrally located
in said face;

said peripheral portion having a plurality of peripheral bristle tufts
extending therefrom;

30 said intermediate portion having a plurality of intermediate bristle

bars extending therefrom;
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15.about. 2. 0nm and the bristle bars are generally elongated in shape wth
a cross-sectional length of at |east 2.5mm 18. A toothbrush according to
Claim15 wyehpptddes the peripheral bristle tufts extendPCTARA#MAt Orm to
13mm i n hei ght above the face. 19. A toothbrush according to Caim18
wherein, the internediate 20 bristle bars extend at |east 50% of the

hei ght above the face of the peripheral bristle tufts. 20. A toothbrush
according to @aad nbé:&rdhq:ﬁcﬁ-i:ibn Haeing dt hplafalitye of i cdretrale dirdstle Hriftst | e bar s
is at | east about Omm 21. A toothb ush cc rding to Caim15 wherein,

the | ength of W@d@smﬁf@mfﬁd?’ i, up g’nd spaci ng between the
intermediate e ééﬂt?albﬁh&l@'ﬂft@dﬂn%% sﬁﬁﬁér@hﬁrﬁie Ritefrhba@iate iristles such
that the |nterrred| ate bristle bars will provide support to the peripheral

bristle tufts bmnanﬁetberirﬁmnadxam.@wée t RArSs PEPECe e FRRRYE AT MRS d  t he
i nter medi It:r bé%r?%&a? tl@tt %‘I@lg% ﬁn%?m%ﬂ 120 it sfa{rQ 'HetﬂQ@teaO

per pendi e |n rlst bars and adj acent
peripheral briwtardt aﬁ&sconﬂaét tlilexseaml etm@bamuﬂe ard thel peripherali11 ' p111
i, 11 L bristle tufts are deflected toward and contact the intermediate bristle
bars.
16. A toothbrush according to Claim 15 wherein, the peripheral
10 bristle tufts, intermediate bristle bars and central bristle tufts have

a Buttress Factor of from about 0.6 to about 0.75.

17. A toothbrush according to Claim 8 wherein, the peripheral bristle
tufts are generally symmetrical in cross-section, with a cross-
sectional diameter or larger dimension of from about 1.0mm to

15 about 2.0mm and the bristle bars are generally elongated in shape
with a cross-sectional length of at least 2.5mm.
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
20 bristle 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
intermediate bristle bars is at least about 1.0mm.

21. A toothbrush according to Claim 15 wherein, the length of the

25 intermediate bristle bars and spacing between the intermediate
bristle bars and adjacent peripheral bristle tufts is such that the
intermediate bristle bars will provide support to the peripheral
bristle tufts when the peripheral bristle tufts are deflected toward
the intermediate bristle bars at any angle up to 20 degrees from the

30 perpendicular between the intermediate bristle bars and adjacent
peripheral bristle tufts.
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