;{| e3ei Vf46TVDL,1 7 N O V 2004 wo ovs~ns Toot hbrush Havi ng an E[f? Feqimﬁ
Bristle Pattern Field of the Invention PCT/US01/ 15756 The present 1 nvention
rel ates to toothbrushes, and nore particularly, to toothbrushes having a
particular bristle pattern which 1o by .penetrating into the interproxim
spaces between the teeth and which by providing an inproved sweeping
effect, in CBRNILBEL on enhanced the cleaning of the tooth suPCRUSE/15756
Background of the Invention I5 The primary purpose of a toothbrush is to
clean the teeth by renoving plague and debris from. the tooth surfaces,

i ncluding the curved outer t B?Ehléﬂ*ﬂ‘}a@@@wmﬁﬁqﬁdppsoxi mal surfaces
between the teeth, i.e. the topograpﬁ¥k%%%%h%- teeth. To facilitate such

cl eani ng, 20 conventional toothbrushes ?i??jbenerally uni form length
tufts of bristles, a flat bristle trim each bristle having a first end
which is held captive in and fixed to a brush head, and a second, free end,
which is used for brushing. Toot hbrushes having such a generally flat
bristle trymare limted in their a?ilif to conformto the curvature of
the teeth, 26 to penetrate into tg%?iaﬂﬂgﬁﬁig¥ﬁﬁﬁﬁﬁéieas bet ween the teeth
and to sweep away the plaque and debris as bristles within a flat bristle
trimtend to interfere wwth each other. The desire of users to cause
brushes havi ng such conventional flat 30 bristle trinms to conformto the
curvature of theyteeth and to Qenetrate into the interproximal spaces

bet ween the teetH expressal BY ?Iﬁ%oﬂl relateg NtQ \topgbhrwehes/ szrid more
PCn LS5 1575ferhousetalcamcasion, o DysT U el o G Lol e

bristles to the tooth topography. Suc appltc

causes exdessPyeperiiretiong ous Mdntérprhﬁim@btsbai‘zééfB@@ﬁe@f@d&%‘%etﬂ“éﬁ&m
provi di ng adeguat.e gonf or ion' of the brush about and between the teeth
to yield the ¢ oY ¢ FESHARE  BRSIMPIOERE sWegpiy 2cHeel| osesoambuettiht ush

having a bri séﬁgaﬁéédntﬁgr&@%{]h t egion of the head, furthest
fromthe handl e, a ranping omg%gﬁbgettgggﬁ%%#as(%ﬁe tufts with the | ongest
bristle tuft 1o adjacent to the toe. Along the heel region of the head,

closest to the handle, is a plurality of bristle rows trimed al ong the
| ongi tudi nal axis of the headwﬂg Thi s comnbi nation of
bristle tz5si mis designed to provide enhanced i nterproximl and gingival
margi n cl eaning by better conformng to the curved surfaces of and between

15 the teeth. Wihke primsryophipai of of tddthibgudRess PEOWIEERD LE  eeth 1y
conformty tq _the.topo ra&&n%{ the teeth than a conventi onal uni?orm
e

length, flat *FFA P8P dediss fhom Whoetadib spaficuy, aivccldidveg sttty of
tufts and trigm L O desired confarmty to_and between
the teeth for elﬁﬁgnceggm%:ﬁf)ég}ug%g\%ggtagée}% eo{rhtegﬁ?q}ﬂﬁé. Sléﬁ}‘;ﬁi??m&ieérlyﬁhﬂl S.
Patents 5, 333¢889, 1.5, 34k, 53Feraph46o04Bcandth, 458, §99;fl.s&! %ghvg%:i ?ﬁg

e

ot her togb hbr ushes 'C?xgaﬁai ni.ng conbi nations of |onger and shorter bBris
tufts ant’brCOFYENHRRal WRRIRPrushesgepemidey gontdbonatifoont kendtacept &he

di sclosed to o.:ncl.ude 25 acytel.y angl ed brjstle groupings,
ei ther as di E%E%E(}eg tt;éf ?lg;.c ItHéLEStt%f Eﬂél%ar?&f:%rblﬁﬂ? ﬂ?ﬂl’éﬁg HLirst cehutbchas held he
case of U. S. cBptivd2y04R( fitel by iaSbhespald-er s, ofy 59‘?‘5‘? t got.h &S%ﬁ il

0 t% t han s °

better conformto ang bet ween the curved surfaces e tee
convent i onal gt {at Prvpaiger Toobbrusies hayhes cash of gbhSralby 42, B2t he

spaci ng and dj;yersit i.stle 30. groupi ngs does not provide the enhanced
conformty to %ﬁﬁéé %el%{—nv\gtfgﬁi% h%lef'reﬁgﬁlt?&P &Hggﬁfé’sﬁor@%ﬁ Eregaiaee of Phe teatly, Nov
2p~~ .25 to penetrate into the interproximal areas between the teeth and to

sweep away the plaque and debris as bristles within 2 flat bristle frim

tend to interfere with each other.

The desire of users to cause brushes having such conventional flat
30 bristle trims to conform to the curvature of the teeth and to penetrate

into the interproximal spaces between the teeth expressed by the
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WO 01/ S7115 PCT/ DSOL/ 15756 US Design Patents 422,143 and 425,3064g25$¢?2& .
bristle patterns characterized by a generally flat bristle triman 04
spaced apart, bristle bars disposed transverse to the |ongitudinal axis of
the 5 toothbrush head and spaced away fromthe ends of the brush head. As
conventi onﬁll0 élgggi hbrush heads are generally about 3 cmin |peRgid/1SEEN
three bristle ¥ di spositions, spaced away fromthe ends of the brush
head, would allow only about 2 centinmeters of |ongitudinal brush head

| ength for the three bristle -y h j S P&t lo 1
cm apart. CORETS Wé{ iaﬁ’é’?%cﬁ 9 823@0%@1 Itgr g%‘?ﬁ%%t%l? %ﬁ ar s%é)lfe gﬁﬁ%%gﬁfcbrmr e
across, thegat fRsh %g@h?f Budh Betcssen appdicatiost loé ther brdsts cleoswed

wi thin the subject desigh patents will not facilitate the bri stle_%ars
penet r at i on &xrtesivhe daitierprasiveer opdbestanthy FEEHRAEEC ANAOERFLS: W |

th f th bristle b i th h | tend
T anSver sel \PREKUSS RAETBRIRONGHEHTT Hanl Po SR SE Rl TEact ORe of i he
bristle har Sceéﬁ]@(??rﬁelagﬂenéésﬁ’mc%éﬁﬁﬂg-e of one of the smaller anterior

€

teeth such-as ncrsors, so as prevent the other bristle bars from
penetrating into and cleaning the interproxi mal spaces between such teeth.

Spaces the bsor ol FRiEaR® T6aTHt vianEss A oot USH G Rl it PR B ¢ e
bristle bars.1q e é?ttﬁeaﬁ%‘tf%éi%] st 488 19fad heurmlcat srand thetveedel ke
i nci sors, cusﬁ} ; cuspids and”nol ars, causing the del eterious wear

di scussed abewgpigp dhene subsat nefecrisild hefer twitdr thet donpostudmisiteyitvgt a
bristle pattern with the abilit

to, easily penetrate intq the
i nt er pr ol meddispantdo e et t ehlom@ntly Fiteb FeRoro g dheupeags &hs&s%t@t € and

to provide betier_s i ] i ' Oty i a4 Qwes
dentiture cla%%ﬂ g,ls “ﬁﬁ%ﬁ@%%&%ﬁ%& #%gﬁﬁgﬁg%g fﬂg)atl on g%ﬁ%xcessi‘ve and
del et eri ous oty ushiing fio¢ €orm-3 a HoTgINOTHRE QrbriiBi DA @7 | Soriti USaL 15756
Brief Summary of the Invention The present invention co ri.sesa_ﬁ t oot hbr ush
with an el ondesigdetiedd quwnedt eerhangsr e YEFRI SH RN AR FHREH heBFTAE!
divided into 5 three section of f J-Sit S I Mmars
oriented tra %F%%&iy 3’8%%3 sé?rﬁ%eér ead, %\é@?gncl n§§i| %ﬁﬁfeallggtﬁt Og?nlgeggﬁdf‘g%out
1.0 cm abpvergherdage ofiyhhe taat hbsudnatieh spdcediat desst prhvilenbaart ;

wherein, the first section, |ocated nearest the toe of the .rugp c?nt ai ns
at | east twoconfwmoty beitstd tonagrenhar dleftetcathafd®a &k 6P VEEHEE tHE B s h
|l o head, wherein the trimprofil f..t .St i i-sei+-hese
b s cur visn e e R brEaL L BfeDhbS A tid Sptetey ReTR s ke
the toe of the,pQt BRRUsHn andcvbereis deideabrddssictiononiconatyedobetdeen
the two transverse rows of bristle tufts, contains a p uralit&%/ of rows of
bristle tuftbetitdn dhedevduion ¢nhpretd CEAHEE Hghe "sf@élétrﬂl?fa Ss 15 of
curvature convex to the face of the toothbrush; and wherein, the third
section, 2§ ocat ed nearest the handle of the toothbr ush, contains at | east

Lo Lransver se {ous, ALpr . e okt v B350 801 VBIB4 TS0 &L 446 94taveng &
third radius of clrvature convex wWith respect to the handl e end, of the

t oot hbr ush h&a#i50 WsiccHischods mativus ahef daoilirta siresy TR RIS COBRARFHPRS on

of bristle tufts able to conformt he curyatur f _theit.ont i re
easi |y penet Péh?lﬁ%ept e Hedr F&T%ﬁq %ﬁﬁ@é&gﬁgﬁ%%af%’e%%gﬁh%}ea%}%{ de8l
providing a Bg{ﬁ[% kg gikest (Lo dirpRedPlasuthraithedeiniis dbr amlbdieh

t he surface of "a etween the teeth. 25 A second enbodi nent of_ the present

i nvent i ogs compuitslesangledt hrietlesgrotiongs otither ¢t disanetes berstionBifts @ad/or
enbodi nent descrj bed above; except, r.ather than bri i f i1.es
of the three COBERTUSHE Srighs glﬁlr%' tOF {8 %& ﬁ@s%lﬂfflgﬁ‘ ?h@ié’%ﬁ%”pﬂﬁgfﬁ S

each section js a4 f baatioBeak:fddophaneandpeeititalley,
the profile tprai%Fﬁ%gﬁ %telﬁ)%%gogﬁggﬁ%eof theef irst and third sections each

lie in a flatuphatzertagedf doasarh dhavwacdavhstiosa datofrimheattese bitt he

t oot hbrush head fromthe respectjve ~'~ 7'"N-V 2~0~ ovs r cTi UusQysosc
ends of the heath trRecdicoli| @ -3-rPmR o Re thFeBPRAES éFl\dA?ﬁ]éV%rgﬁ%n%f IbE]eSE{gesr
section, J.Ss an_inver "V f t nﬂh'; adts
center, &4ch %PER@%%?%&& F%I@P’Oggcgecgfﬁai%%l%%%?fj&?ﬂgﬂ 0€ gggﬁﬁgﬁﬁ%ﬁnds
of the head. FRigcps & Hge Bekibleleahingl | ows further separation

.



5 between the bristles ends, to facilitate an enhanced sweepi ng e%ﬁ$ct, to
provi de enhanced cl eaning of the tooth surfaces. Athird enbodiﬂ% tNG
present invention conprises the three sections of bristle tufts of the
first enbodi nent, wherein the bristle 1o tufts in the second section are

conpri sed ofyw@g@kpper grouping of bristle tufts, |ocated cen Lhe
t oot hbrush face, which inner grouping is acutely angled tom?éwgﬁélﬁj@&"‘ﬁt he

toe or handle end of the toothbrush head and an outer grouping of bristle
tufts | ocated about the periphery of the face, which outer grouping is
acutely angled toward the opposite 15 end of the head than the inner

groupi ng. The roWS Blesbgn sPatertsf 482yr43 thid 408, Bobhgidd1pss Tﬁ‘i‘ﬁ@\ﬁﬁﬁerns
groupi ngs may be arrapged.in colums which are generally aligned th and

paral l el to tKEAFBAGHHATE Rl 2agsRewllt Het dmisthe e, afitli thitcki spa@mthegiarent

further enhan il t ot hbrush to penetrate nto. the

i nt er proxi mal %g‘%g%éégb%fs% tﬁ%%fgsfeé ogﬁ ﬁ‘%@&’%ﬁei go dqﬂ&g?iﬂ#ﬁléal FXBacl dhe

forth in the mooltibruBhi Béadescd spbien Hfay H%np%ﬁweﬁlﬂﬁl kaébg{lﬁh.hqado ps,
y = Nt out-San

specification concludes with the clains which particul ar poi
distinctly cl &PRVEREOnALdertbhrush headel drevegdntiwlpraisant 3 nyanii 08n ¥ |

be better und 00d _fro he fol l,owm ng.description of several particularly
pref erred enbg'glﬁ}r%et%[rg gt}%\%ﬂei oﬂﬁﬁ?@?ﬁl%s’vﬁﬁgwqdhé“‘é@éfc@@@arﬁﬁen@liﬁ albithgs,
in which |i kebrefenence WAR] ' ' ' rqgn% and, wherei n: 30
-5~ 7 NOV 2004 WO 01/8711i a%%w/ ?J%g ?:EL%“}?% |ggm§-k?%§e‘g&t %M&%@?LEW?@W
showi ng a t oobEbflengEntiedyiaghrhe Hrositdhbars H. darihst bei spat h@fdbeh gt iemost

present inpyentiqn; wherejn th articular handle that is shown is
arbitrarily c%oés)“’%na%%ﬁ‘ i ?Oﬁﬁﬁg%ﬁ% & trad toveand Inrees sstulbadolend of hiamd

herein; 5 Figor Znbs acsé t4 i t. of Fig. .l; Fig. 2A

is a side el e?/;ti on o$§g§§e§%ﬁ\§%e%%§g?Jr%ltﬁp?%gmgn’gﬁgestg’rﬁeq ﬁ]g%rhré%ﬁe Bar

wherei n the fHisslemdswothinhthe budgecedtsignpaobnty Sl ot HidBiatzdhsapaLaL ed
ie i | at

by the two extt)gnded transver.s r%v\ter;‘,of bristle tufts, lieinf pl anes
rather than cufVed Prafdadnifcthe datsrprermal nbpatem ietwonnsich Fngars]

and 2; Fig. 3ristart ie odinent .of Fig. 1; 15 Fi 4 1is

a side el evation vir’e\?vl,%es %év%n%r?\geea}é% %%glg)ﬁ%g% ﬁ%ﬁ’ 8’1‘8} ﬁémg’oét PR UBes: %bﬁ%‘t | e

pattern off t extpndsennsveveslyi amossheteibruen! Neddeudr Ushd h@ﬁg?{lge shojn . 20
e

Fig. 5is atg ne view of the enbodi nent of Fig. 4; Detai
Descri ption t%ge B% glfl‘ér]?ré%t\flﬁ & repbup SRt thenguniewetof Gng.of theamaller

perspective vi:@w-Rfk Qb hiy 0; ing a typical elongated handle 12
and an el ongat edr%terat%eglg RE] tﬁgptv\%e %&@%ﬁ#@&gr%ﬁﬁ%ﬁ b 3¢ Ioég%& teohapmd

26, oriented freranpvartmting tiheo | ongi dlughnal 118118t prioRembi Jhead T.ﬁ?éoén The
two transverse. rows %{1 ’\3@0 %6 are of a length as great or greater ? an any
of the other %Jrqhst‘tpgt uf téithout easy penetration by the bristle bars into the

20 interproximal spaces the user will tend to apply excessive brushing
- pressure to force the bristle bars to penetrate about the sides of the
molars and between the incisors, cuspids, bicuspids and molars,

causing the deleterious wear discussed above.

25 There is a need in the art for a toothbrush having a bristle pattern
with the ability to easily penetrate into the interproximal spaces, to
better conform to the curvature of the teeth, and to provide a better
sweeping effect, in combination to provide improved dentiture cleaning,

without the need for the application of excessive and deleterious
30 brushing force.



in the toothbrush head 14, a length which is at least 1.0 cn1anq qﬂ ~
t~ov zpo4 WO 01/8711, PCTIUSA /1, 756 preferably at least 1.2 cn1iz QVgam4
above the face 22 of the toothbrush 10. The two transverse rows 24, 26

whi ch as shown are forned of distinct bristle tufts, or alternatively: of
continuous bristle bars, are spaced at least 1.2 cm prefer ...l east
1.3 cm and¥RdEt87pFeferably 5 at least 1.5 cm apart and arepggéé9gﬁﬁ%h t he
brush face 22 so as to divide the .toothbrush head into three sections of
bristle tufts 16, 18 and 20 . &e sections of bristle
tufts 16, 18 and 20 have a i Ciis in the formof a
convex curve in relation to the face 22, which trimprofiles facilitate an
i nproved zo sweeping action as there is less interference between the
bristles and arhetpeisesanimronition tonpesesiray dpotlebmesttweaihit #e eloagatedhe

conbi nati on_of such profile bristle trimw the.t transvers o) of
bristle tufbsagr cpangcherd %@h&iorﬁ%eé %%]éépeap‘gﬁﬂcﬁ,\gﬁ?ﬂcfc}% @é{éﬁe@ gtte
penetratg ipto interproxinal, sp e t [ i 1Penslr ati-oneQf the
other, z% embdi e§“tH&™F eat u esq‘gﬁé %n@gﬁ%t%ﬁgo@tﬂﬁ% I nvent i or? t%

provi de t hergasivedcRnhanssdticd Banilpgxahdihg identichurne leRef eboithd .@ wenf i r st
and third bristle tuft sections 16 and 20, as shown | igs.. 2 and 3, each

Fig
of such secebons dumtfainsofathe daethbrgh gerersmacgdpat g?*?‘“éq LavE ofPERE or

nore bristle tufts, oriented general Ly tr ense; 1.0 i tpdi axi s
A-A of the mrﬁymgkhe fq%ﬁ siaﬂor}h@%[alg%d aeggvé%ltaﬁ%uﬁeo?f ?ﬁeebgglgisl‘t F%H%lfjts of
the second sgqti@ni8 #HRYs be AR tsRd ferted! aabvdnself agemnar did prpahal | el
rows and columms of bristle tufts general lé al i gned and perpendjcular to

¥

the | ongvt udiceal, whsisin2tatrroprohe eobinbristls Wk wichi cEnprigeddsse in a

Cart esi an coordinate tern as shown i.n Fi.g..5. t i wn in
Fig. 3, thefPdp Wi %‘f%c}?ﬁmﬂg aoflf%t]fae lpﬁqu;%qrﬁaﬁ#ee §%12‘g%ixd¥§%ela\éf? n C?S]C%can
be a seriespt GONGANAE Ctkihok@ShOTarkt hiicr@eenBld isecostapestiosutdcasda

series of concentric Bllrlam)nds, as 1ong as the profile-trimof the free ends
t hereof 30 itetascahidwn tivn Eegsveme Vol brisfnltadsceopednaer piwrality of -

71JOV 2~O~r WO 01/87115 PCI/USQ1/ 1>75G Referring.to Fig. 2, seen
that the fré’@WegnH%%E’fStf%Eu tﬁr@?‘ Ficstredy %ré’gltl?’olﬁa‘fg{g %esfrcégtg a]?afé%tsoe 30
of the tgot n?ﬁpvajt Tehéc‘_{ﬁv& adr Med thed ol @ kbMHHsh eandl . wRerdihe tdicde
view, or profile, of the free ends are cut tolie in a curved plane wth a
radi us of cuhwat geeti®h, lwhteld nsarsst shedearidera e wthbranl, ceetadnsat t he
toot hbrush 10. Correspondi ngly, the free,_ends. of the thi 1 :
bristle tuf tjiéa%,t‘”ﬁ’eélf%%%vetfgé ioakaiIcs 1St1-ﬁetqsf6%t\ﬁ%£u§hg&é%d2ﬁ§%d Akothe,
curved bristlg,h i&‘t@ﬁ?@iﬂa‘%ﬁg%t& BulRdiEE Qnveld watiliresiest whithh maydke the
same or different’ than and is convex toward the handle 12 end of the

t oot hbr ush heatl cI4hel toRbdfrersabhyad petticR ccambirRSien of deditiresf PEIEYES & e of
from about 15 cmto about_ 20 ¢m d st, preferabl rom16 19.c

Cont i nui%g t@HEFERRWR If?fg.%nﬁglei F‘%g%ma & ?e&ﬂ“fct‘fé]? %hih‘? rcwg%vgge §f {%ee
second secti f iy behg 11-eS; Iy%talpqg MR st haRsLet se
z5 rows of bt(re)iBE% ﬁ%?%gﬁé%gggy]ﬁeégé%éﬁﬁ?Jgg 1tﬂrqlgiFn profi l eﬁvvi th a radius of
curvat ure Rihewhdeth, issid @roeiiing a ektter awdepitjeifenttorreoorh@lagat Wrdish
face 22. Preferably, R2 is _a radius o Célﬁgv%%ureﬁﬁf frogmabout 9 cmto
about 15 cmdehids fsae pedt Srasyiacedh 4] P6TYECR M 36%%he bristle tufts
used within the present invention are neant to be flexible to easily
conformto and between the curvature of the dentiture. Such flexible
bristle gsufts arecgenéraibydatcheast thabputschtOnmeniiorhebgiprisasr the fgres
above the face 22 of the toothbrush head 14 and %erabggd h%ve a_roun
cross- sect i o¥ecsfors of Sattia hais shohe UsPEMBAR IR HdstiRerbed above; excep

rather than the bristle trim profiles of the three sections of bristle tufts

i

7

being curved, the trim profile of each section is a flat plane or
combination of flat planes. Specifically, the profile trim of the free ends
30  of the first and third sections each lie in a flat plane angled downward

toward the center of the face of the toothbrush head from the respective



25 1.27 mmin dianmeter, ~~iith correspondi ng cross-sectional are of about
0.0064S cnR2 to about 0.0387l cn2. The bristle bars differ fromt'ﬁ?&?tﬂﬁ”ﬁtﬁﬂé‘%
tufts shown in Fig. |, in that the bristle tufts are discrete bunches or
groupi ngs of bristles as just described; whereas, the bristle bars are a
plurality of adjacent tufts or individual bristles which are 30 closely
spaced, suc 0 the user the bristle bar appears to be - 1o 7 NDV
2~~~, WO ov{s’vrrqw&?%:7 Pusons~, ~ conti nuous bar of bristles at |8§£{‘%81.%°7a(m in

| ength and preferably 0.8 cmin length, and at |east about 0.8 nm and

preferably 1. I L4 ikng-flexiple, .it is eferred
Phat the bri SHCe i ARRad’ (A% ErABe R B ke BEA G e nbifir ponter
penetrate theegtiog| valarnBiirted W rformied deRid SlatHEnRLagie M Lheut , causi ng
irritation and bleeding. It is preferred that the bristles be end-rounded

and have a dicsREtercasdl panediesppdiielp. depsendinarndwarduthe) t36 48 drinarndist
preferred be n.0P.127, mm,ang, 0. 203 . A secqnd enpodi ment of the
present i nvetr?\ﬁa%noipg § h%ﬁ_?ldi n ﬁl@__prgﬁ,le%%% Ari f?ﬁﬂ?"t"%gbuég@%r ﬁﬁ@%@@ﬂl e
tufts of yhetkiwetnant bRiskdsSEedd @@%a&ﬂi?%ﬂg” e;%ghegﬁﬁ%egﬁgg%ﬁgﬁ' %o

sl.oped downward toward the center 36 of t ee endst he
bristle tuftprovidehelsacont cbeotingmf tReltbetH Suirfrdewp fl at pl anes,

respectively sl oped downward toward the face 22 froman apex in.an inverted
"V' shape; the apex being generally at the center 36 of the head 14, al ong

a .center |line B-B; h J S ~z. be t,0 abeut
20 percent, i. e@ @lﬂ%ﬁgggg\%ﬁ e%fér&flgl%glﬁg%%ﬂf Yﬁ?%%lét?(ﬁﬁ %%%ﬁ@fseelsr ﬁgﬁ ®Bi gs.
4 and 5, whi sbctieps esfebtristlet hiiftd efvithdi filnt exefbddigRIeSeRErdiAY et i M srwhi ch

third en‘?odi rent Jds_identical to the first enbodi nent described above,
except, that 'tHa Bdbenircoad perivt ape commisad of anginreurgraiumng ojrloupilag of

i nner bristl f L.t the head- 14, ich.inner grouping is
separ at ed frgﬁlfttg ’hieéce gg (g(%{].%r%jel t%rtglghthogégrté%b%cgt V\fﬁ]& HRE 55&}181‘ Bdter

bristle tuftscB&lyoatled wwiie cfiBer hRZtds of - 1Ran@RCEnal dethffiobhsphsad 14.
- The grouping of inner bristle tufts 28 is acutely angled with respect to

the face 22 Bfafifed g6 ABERRET MBS, bdstlnsnf atied e bawdyther periphertoe
30 of the to - 4, r.espondi n ,_the outer istle tufts
34 are ang| e(glt g}?é g%&élcﬁgﬁ%gu i ggﬁ@llpgg}ﬁgarcélébgﬁﬁé]%g%’?f@bﬁg&‘?r%@‘?%‘ﬁ‘?
e.g. angled emdyof the héed ithan the 7irNY 20k nglﬁ?é%ﬁ%CB&Lﬁ%ﬂ%%t oe

30, if the inner grouping of bristle tufts 28 are angled toward the toe, as
shown in Fi gWitqin B EnergRed satter @owhimgserisyhbe @rranged ibrdcdtthensuf t s

34 and the f | i i f bristle tufts 28 and the fac

55 1a 1o BREcr? e Wty MNP Bl 26 (B B bingh Sts Shons

90 degrees aitk bossh HelEr Tahh YhiHomapauh 89 ,pHa5- exﬁ'ﬂ%ﬂc@%gﬁé iatb?ii%r %?9' ed
S e

outer bristle tufts 34 and inner grouping of bristle tuft provi or
enhanced i nté¥priggiiarupenta rpeienaif inhes@antequicaimal i spheed ufs stlas t he

oSt ori o7 ard NP SN A FARHE MOl R brAeh i hde ot

Brief Description of the Drawings

While the specification concludes with the claims which particularly

45 point out and distinctly claim the invention, it is believed the present

invention will be better understood from the following description of

several particularly preferred embodiments taken in conjunction with

the accompanying drawings, in which like reference numerals identify
similar elements and wherein:
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Any conventional flexible bristle material may be utilized ;ln tﬁﬁy%ﬁgent
i nvention. Nylon and polyester are preferred bristle materi 3 t yl on
being the nost preferred. A preferred brand of nylon, 6,12 15 nylon, is
available fromE. I. DuPont de Nenours and Conpany of W/ m ngton, Del aware
under the tradename of TYNEX~. The bristles may be inplanted in the :
toot hbrush face 22 in tufts using either typical staple te r using
mar e m)der%é AURALY apl e 20 technol ogy as disclosed in US Pa?gﬂtﬂéﬁ%,gg@& 313,
4,637,660, 4,954,305, 5,045,267, 5,390,984, 5,533,791, 5,609, 890, and

5,823, 633. Such non-staple technolo i avol.ves 0 Lel .

bristle tufts Hife ¥ dSed RAEBETHE fvé%é’ ?%loﬁmtghQpiooogﬁ%%ﬁgg\g@ﬁ@g@%ﬁge%lye
heat|ng bot fd e, bidrSth st birahd, (d1e eatienthisiedtion! eficbioliglte 25

t oget her; or, erein the ends of the bristle tufts are pre-positioned in
an inj ecti opartkdlgr handie thhe is shosduds eohitvarihehosontardgh it paitap]

whi ch toothbrush. material | s sub equ,entl;héni ected about the ends of the
bristle tufthe inperiing dereThacsene qlaipsdibersidce in the face 22 of the

t oot hbrush head 14. 30 -lo0 9 7 NO-I 2004 WO 01187115 Clains Wvat is
clainmed Ts: 5 1. An enhanced cl eani ng toot hbrush conpri sing: PCT/USOL/ 15756

(a) an el ongateg. andh eidd 2)cvalioh antied engaddidndend! Fidji;connected to and
extending fromthe handle (12), the head (14) ending in a toe (30) distal
fromthe 1o handl e(12), (c) the elongated head (14) having a face (22) on

one side theregf a | ongi.t udi ax4 - t ' .
plurality of ﬁ? &?%?elsb?i %@Fe&? J&%?én &éfac%hgémbﬁd oén}gﬁgzr:]1 gggzbrfegg% gqgg?%tface
(22) and thenpthesn, ieerendheekicengidy dfheiefthose skotibay shbdisteaduliss)
bei ng divided, by two rows of bristle tufts (24, 26) extending in height at

| east 1.0 creembozied hy thadevq eziendad brnoRssSarewsrdidisde dufisr de ip flat

the & oot nbr iorPReaatr 4yt B Senreh B pERC B CaP TP AR PRL bpBEHe

adj acent toihhg.toe {39p.and 20 having a curved trimprofile with a first
radi us of curvature (Rl) ‘convex to the toe (30), a second section of
bristle tufts (18) |ocated between the two rows of bristle tufts (24, 26)

and having a curved.trimprofile with.,a second radi us..of .curvature (R2)
convex to the ﬁi‘gjﬁﬂs’r act@p@lﬁ‘f‘eavﬁﬁwaoﬁ]{i]i’rer8“@3&5%%?}%0? B dtle tufts 25 (20)

| ocat ed ,gdj acent to the handle (12) and having a curved trimprofile with a
third radius of curvature (R3) convex to the handle (12)~ (f) the two rows

of bristle tufFip.(24s 28idbailapispacedwatsheusty & thiseh imggtial thg N O

vV 2004 toothbrush bristle pattern of the present invention, wherein only the

brush head is shown.

20 Fig. 5 is a top plane view of the embodiment of Fig. 4;

Detailed Description the Preferred Embodiment

Referring now to Fig. 1, a perspective view of a toothbrush 10,
showing a typical elongated handle 12 and an elongated head 14 with
two extended rows of bristle tufts, 24 and 26, oriented transverse to the
longitudinal axis of the brush head A-A. The two transverse rows 24,

30 26 are of a length as great or greater than any of the other bristle tults
in the toothbrush head 14, a length which is at least 1.0 cm and

-6-



WO 01/87115 PCT/1JS0111575G 2. The toot hbrush of claim 1, wherein both the
first (16) and third (20) sections of bristle tufts each contajﬁr%NﬁtV PhHst
two rows of bristle tufts, which rows are generally oriented transverse to
the | ongi tudinal axis of the toothbrush (A-A). 5 3. The toothbrush of claim
l., wherein theoiknst (R) and third (R3) radii of curvature are the sane or
different and are fromabout 15 cmto about 20 cm Zo 4. ThePtHEEHASESh of
claim1l1, wherein the t~ vo rows of bristle tufts (24, 26) which divide the

head (14) i ntredefdHIst : i ] 0 inth

form of bristre bare aps Poefhtr MtnPaBokR ] A0E A 2Pr \PRoBtaraw

bars are at |ast Ths wbodrafstersm iows ebg) Reanghiaboyk %@Wﬂr%%rfgﬁ%ed& The
und cross-sedlion

t oot hbrush of .cgai 1, %/ner jn the bristle tufts have a ro

of at |east (13 ﬂﬁﬂ‘?rﬁs ? aeter or AJternativedyinah cot toiemns norisdet blord)shre

conpri si ng: t n ) | ongat ed head (14

comect edgt o(s?ric?% gxfﬁﬂen |§gﬁg r%?rlf ﬁqrgfé%ﬁ% @tglfé)s?qrﬁéxﬁg%g(@@ﬁt é’ﬁ(@feﬁ)gbijh a

toe (30 4istdl lekwom.Bhem?aphan , 14) havin
(30 phanaie( 52} 1&%5@&%@@&5&? g_gggld_%% esro)e phavi ng

a face (22] %t? one side thereof and a |ongitudinal axis fir gh;
(d) a pl ural Vs the depilaush diend infa shremchctivhe oh®ront: SeEYr g, 1@

said face (2 hihd r,. fr end, extending therefrom 30 (e) said
head (14j bei%%?gda Ehb\'/i E@%fﬁ?’%@%m ‘Pfg‘g%e 6gf?ﬁ Petfans it krisfla tudey) 16xtiéhdindg i n
hei ght at | e86t have ccpraflevierithe tfas is MR a 7 Nov 200 wo -
ons~ns rcTi Usoms~ss rgrws are orient eﬁﬁélg&ﬁlegsa\r{\ﬁy&t%r%Jrlfé%r\l/éjfsaecf%v%&uwe i

| ongi t udi nal T8RO AR) thndfaset &% sitishantival byoflesossciliigct @t hhryshhead

14), i ' | f. brist]e tufts (16) adj t to the't 0
I i SR AR R NG

center of thbeetieushnliead; ct i f brist].e
ot he T o e P b R st

fts (18) .
| ocat ed, between the two rows of br nd Hat RGP m
profile in tPestehnvsilamhishe ttiod Witk , thei tvo tth@qg‘p@geqfov{,@gfimyﬁ[% @‘g{ts\/
e

‘at the cente f~fthe brush head 14 and a third section of brist ufts
- (20) | ocat ed&é j%é-ge%%" 6 the ﬁﬁﬁoﬁﬁ@(}?@ia@% t dadahawi agcl tor penptrefe liato

sl oped downvigiter b MI ; : d_the center. of the_brush head
36; (f) the tvvorﬁ:) ows t(‘glfmesbri stlgué%f%%ts&%ﬂﬁg) i grdpacen of tLéa@ﬁ@!‘;Z cm

apart. 18 8 crpiedizsotinfartinros arabon6irudhieieon t80d thtdfidi hSto i) R0
third (20) scgecsti}o S Bf br(ii;ﬁle .tufté each contains at |east tv% rows ~Of
bristle tufts, whi cH POSE & ey Reriaihy deptisured transverse to the

| ongi tudi nal axis of the toothbrush (<4-A). 20 9. The toothbrush of claim
6, wherein the_slope of the respective trimprofiles is up to about 20
percent. Referring the first and third bristle tuft sections 16 and 20, as

shown in Figs. 2 and 3, each of such sections contains at least 2
20 generally parallel rows of one or more bristle tufts, oriented generally
transverse to the longitudinal axis A-A of the toothbrush head 14. The
top view layout of the bristle tuft of the second section 18 may be
comprised of a plurality of generally parallel rows and columns of
bristle tufts generally aligned and perpendicular to the longitudinal axis
25 A-A of the toothbrush head 14, ie. laid-out in a Cartesian coordinate
pattern as shown in Fig. 5. Alternatively, as shown in Fig. 3, the top
view layout of bristle tufts in the second section 18 can be a series of
concentric circles or other geohaetric shapes, such as a series of
concentric diamonds, as long as the profile trim of the free ends thereof

30 1s as shown in Figs. 2, 24 or 4, and described herein.




10. The toot hbrush of claim6, wherein the two rows of bristle.?p%&y(@ﬂé
26) which divide the head (14) into a first (16), second (18) and i
section (20) are in the formof bristle bars. 11. The toothbrush of claim
9, wherein the bristle bars are at |east about 0.5 cmin | ength and about
0.8 nmm across. 30 12. The toothbrush of claim®6, wherein tp&@gg’)ﬁtﬁ% tufts
have a rouff® ¥f85S-section of at least 0.25 mmin dianmeter: - "1*7 NDV
2004 wo avsn mrcTiusovis~sc 13. An enhanced cl eani ng toot hbrush

i sing: | d | 2); 5 | ted h 4
Conhect et o aRCGTEERGRnB rOmt HEohRUPESR 19)°L e Teaa el BRALRY i n
toe (30) di %ﬁéﬂérl etstg,ﬁ%@ggg,eﬁg@est(ﬁ)& fohez gl gnoat ebrheadsh 1D, haw Bg a

face (22) on 0One s and a longitudinal axis (A-A) therethrough,;
10 (d) a pl uhakictlybgaktkl ekinbbeofie] skl eht wids vieactr pirohlepnd thedrsecmdsd t o
said face (22) and the other, free end, ,%tend',ng t herefrom _(.e) s.a'hd. head
(14) being 3@ ealto Bie iwe Fewedoplags ¥t armatd @ézﬁufféiwaﬁémaﬁ’lﬁﬁ i 1

hei ght at least_ 1.0 cm abov i ar, i

genaral 1§ ¢ ronse TR BIEpaGR, o tle p 0 ERREf0 S Cprat En Sihely,
subst anti al lthcageessnhdderf thetthbrdisbetieadf(Hrdstle itafte 20,f hestessdbii loandie
bristle tufts (16) adjacent to the toe (30) and having a curved trim

profile witpiathe riopthhoislk b2, cise diare o REFVebirestle grishePtofde (B 2

second section,.of bristle tuf (@ | Q t he f .
bristle tuf t94sa, oty %Pfiﬁ%‘i}%rﬁgﬁi 2‘%@‘3& 6’3‘%‘ te‘:’?eu ﬁ?%)\ré‘%%? é)@wd#%&gﬁg\eﬂ%gﬁdlarladi us
of curvatur e, &R2); EORVEX th@at-Rety asthdlace? (22) of afe@ bepthiguah heaer14.
grouping of bristle tufts (28) |ocated central to the head 14, which inner

gr oupi ngo( 28 reifsraddyt dogh diplean] Rihard rediihel cargtvse of foymonbeiahdPecBhd of

the head 14, and having peripheral to said.inner. grodping (28), 25 outer
gr oupi ngs of “LFPEE éqglﬂ’éﬂ(cggioﬁ% ﬁg&%@f@g@ﬁl@ ?oogéaccrﬁ' si de of the brush
head (14), which outer groupings (34) are acutely angled toward the

opposite end of the brush head than the inner groupi n% 22%‘; and a third
section of bri §tdminuing t¢ 20fcr] wchind dtjcaceht seentthethhadiree €ngs aindhe

havi dtri file. with third radi f ture
Conves. Lot rectapepot s crabe ip BB apich 5B o4l tn SHR b rsE s 756
(f) the jtwo FARHS o?fl?ﬁéﬁéttkﬁ%st Qlfﬂrt, 94 20as 26 ubidgrisPasediawitieastadivd 6Mm

apart. 14. The toothbrush of claim'12, wherein both"the first (15) and 5
third (20) sectvednseofRYr ivehich tisf treaeh icomchitios: afto | dwstcanier r ohstiof

briStl e UL LSt i ape aenerally o ed iAoy sS O I8 pory )
i TTorent ard o f TR Bt 15 e 5 b s e brush of

claim12, wherein the two rows of bristle tufts (24, 26) which divide the
head (14} into g first (16), second (18) 15 and {hi1d seotion (20) arg,in

_ flexible to easily conform to and between the curvature of the dentiture.

Such flexible bristle tufts are generally at least about 1.0 cm in height,

or length, above the face 22 of the toothbrush head 14 and preferably

have a round cross-section of at least from about 0.254 mm to about

25 1.27 mm in diameter, with corresponding cross-scctional areas of

about 0.00645 cm? to about 0.03871 cm?. The bristle bars differ from

the bristle tufts shown in Fig. 1, in that the bristle tufts are discrete

bunches or groupings of bristles as just described; whereas, the bristle

bars are a plurality of adjacent tufts or individual bristles which are

30 closely spaced, such that to the user the bristle bar appears to be a



17. The toot hbrush of claim 16, wherein the bristle bars are ﬁ | east about
0.5 emin length and about 0.8 nm across. 20 18. The toot hbrusl @fNGYa)pm
12, wherein "the bristle tufts have a round cross-section of at |east 0.25
mmin dianeter. 19. The toothbrush of claim 12, wherein the acutely angled
i-nner groupiygefg8)s and the acutely angled outer groupings (24) are angled
~5 at the sane or %]lfferent angl es, which angle is from aboJfC g”&@@?“@es to
about 95 degrees with respect to the face (22) of the toothbrush (10). -15
. AY. ALO. Al. Av. A A<, A +AQ. AN. . AE. 2 X]ca] ca] c
a] ca] ca] ca] ¢ a? 1]1@5]%1615??:%] ?P?&%&:ﬁ%s AN &m Pn ?éngth a&cﬁ prellerably 0.
a] ca] ca] caV] cahca] kalghVhad o eheaheal 619k Gake aha %
FhankasCo H 3 0 & Bfeeblity® © A GRosé

"i #?$| wr mhc”Y] ] ca] ca] ca] ca] ca] ca] c"aU] c" a] ca] cal ca] ca] ca] ca] cal ca]caV]calc

g]$0C/0a/<]9 C’;a]CCE] (Fia{‘i l‘%%ﬂ@%‘t} ?Ja Cb@;lvbl;giilﬁggglofa flglpcl%ferred that the bristles within

cal ca) cal Cal cal b o el L e e ey oray oot S et s bl et edl o)
, <<<<<<) ==>>>0 upki@eWi§Tod) cald alleahe afichaboakeakil @liadelteoalcal gge]ecﬁ]l%a] ca

I x? @) A=AA
Loal ool cal calfalcarteal cal calgalcel cal cal call calc all ¢ o] X am AL
C
o] ool cal caf ooy e Glrtl P FR AT, EF Pt RrE RoreRt BIRTAAY
WX} wr mhe”Y] d]&i&]e@an] cdly. alreadwdh ] 2@Rgahea] cal ca] ca] ca] ca] ca] cal ca]ca]ca]ca
] ca] ca] cghca] c"a] ca] ca] ca] ca] ca] ca] ca] cal VX YYZhZ[ [[[G\\]4]<]I]a]]]="__aH
abbccd! d$dld<dKd{upke [ V] ca] ca] c aUc

a] ca] caV] ca] caVjc alca cal ca] ca] cal.calcalcalca
c!a] c!a] ca/] ca} ca]/'lé %gleeg%] pggl Inﬁ%ﬁf% ]& ‘;Iaq—ifb H $§I] }B i ][Qf]jza] 1:
alc aUc wherein, the free ends the bristle tufts of the ection

ca ca]i h]1 ]Scatjlca]caej ca]

~a]ca] caV] ca] caV] ca] ca] ca] caV] ca] ca] ca] cajcalca]c”a
- ca] caV] ca] caRaj&taPlangst Feanodfvely b Opﬂ@lld@@*rma&d@oward the center 36 of the

410% & () - 10 W10% 0% ()- P! LI #10%& () - P!
10%Vv& () - V- %%Cﬁ %‘géﬁé%ﬁ? & ﬁ%‘?%@% %1;13@[ %ﬁﬁ@rwfﬁ] sgofionold §s
10% & () 15\ OVﬁ#‘ﬂxﬁﬁ/&la(‘f) {Qveld! L% ed %
\A<EHE 1| @SH10%&: ()1 ThLs#100& ()-tl R sk Y dcli"o‘o&?‘g%? Wbl (t]“e#féf&%&z() v
\  2zX9. = 10fom an apex in an mvcrtcd “V” shape; the apex being generaller at the
100& () -1 k) # % 0%& (109& ()-1\Ls#109%& ()-] He 10=
11 WP (10%_ n%%{%l( %ﬁpog% %8 ﬁL‘“&"(*% %ﬂ(ég@f@%f&@( Feoq dby gzrade ¢p the
10226789z[ PEredfeckbre slopes can be up to about 20 percent, i.e. 2 units down per

10 units of length.

20
Referring to Figs. 4 and 5, which represent a third embodiment of
the present invention, which third embodiment is identical to the first
embodiment described above; except, that the second section of bristle
tufts 18, contains a grouping of inner bristle tufts 28, central to the
25 head 14, which inner grouping is separated from the edge of the brush
face 32 by at least one row of outer bristle tufts 34 located on the
periphery, i.e. each side, of the head 14. The grouping Of inner bristle
tufts 28 is acutely angled with respect to the face 22 of the toothbrush
head 14, either toward or away from the toe 30 of the toothbrush head
30 14. Correspondingly, the outer bristle tufts 34 are angled at an equal

or different angle in the opposite direction, e.g. angled away from the

-0.



10_ 10_= 10%& ()-L 0#10% & ()-s! (109%& ()-$! (1098 & & ()-$'837 N
(10% J & ()-$9FRaa?PE: 10 10! @ #10%RIR& ()-! 8Z#10%BRBR&' () - JlOfVU‘lgeé”@f
"10% R& ()-310% R&' () - %W10% R&' () - ZASOWX9PE: 10)!10% R& () - FF(#10%

R& ()-=! d#109MRNR& ()-!\#10% RFR& ()-! U#10% R R& ()-! N#10% R R& ()-CD E F G
H z[PE: 10 10 R 10 R 10 R=10% R& () - ! GL: #10%CRQR& () - L5#10% - -

R& () - F! &'() F!l U00#10% R R& ()-H W' m ! ""A<PE: o
I Uhi 0#10%53}%5 . 3#10980& ()-sj ! 10%9& () - NB#lOO/G/e&' ()-! #PEQ.’USOUIDEG

10900 () - %0%?'/&' () Z" i ##?$WABMXOPE: 10, mLO%&’ (

"@a B C P IGOD Toa ik g b Bor 1 6o I flﬁ‘){%&% A inais <
toe, as shown in Fig. 4. The acute angle between the peripheral outer
bristle tufts 34 and the face 22, and the inner grouping of bristle tufts
28 and the face 22, is from about 78 to 95 degrees and preferably from

5 about 80 to about 90 degrees and most preferrably from about 80 to
85. Such oppositely angled outer bristle tufts 34 and inner grouping of
bristle tufts 28 provide for enhanced interproximal penetration of these
particular bristle tufts as the toothbrush is moved horizontally by the
user across the surfaces of the posterior and anterior teeth, a common

10 brushing action.

Any conventional flexible bristle material may be utilized in the
present invention. Nylon and polyester are preferred bristle materials,
with nylon being the most preferred. A preferred brand of nylon, 6,12

15 nylen, is available from E.I. DuPont de Nemours and Company of

Wilmington, Delaware under the tradename of TYNEX®.

The bristles may be implanted in the toothbrush face 22 in tufts
using either typical staple technology or using more modern non-staple
20 technology as disclosed in US Patents 4,635,313, 4,637,660,
. 4,954,305, 5,045,267, 5,390,984, 5,533,791, 5,609,890, and
5,823,633, Such non-staple technology involves processes wherein the
bristle tufts are fused into the face 22 of the toothbrush head 14, by
heating both the bristle tufts and the head 14, which are then brought
25 together; or, wherein the ends of the bristle tufts are pre-positioned in
an injection mold prior to the introduction of the toothbrush material,
which toothbrush material is subsequently injected about the ends of
the bristle tufts, locking the bristle tufts in place in the face 22 of the

toothbrush head 14.

30
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Claims

What is claimed is:
5 1. An enhanced cleaning toothbrush comprising:

(é) an elongated handle (12);
(b) an elongated head (14) connected to and extending from the
handle (12), the head (14) ending in a toe (30) distal from the

10 handle(12),

{c) the elbngated head {14) having a face (22) on one side thereof and
a longitudinal axis (A-A) therethrough;

(d) a plurality of flexible bristle tufts, each with one end secured io
said face {22) and the other, free end, extending therefrom;

15 (e) said head (14) being divided, by two rows of bristle tufts (24, 26)
extending in height at least 1.0 cm above the face (22), which
rows are oriented generally transverse to the longitudinal axis
(A-A) and extend substantially across the toothbrush head (14),

- into a first section of bristle tufts (16) adjacent to the toe (30) and

20 having a curved trim profile with a first radius of curvature (R1)
convex to the toe (30), é second section of bristle tufts (18)
located between the two rows of bristle tufts (24, 26) and having
a curved trim profile with a second radius of curvature (R2)
convex to the brush face (22) and a third section of bristle tufts

25 (20) located adjacent to the handle {12) and having a curved trim
profile with a third radius of curvature (R3) convex to the handle
(12);
(f) the two rows of bristle tufts (24, 26) being spéced at least 1.2 cm
apart.
30
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10 4. The toothbrush of claim 1, wherein the two rows of bristle tufts (24,

26) which divide the head (14) into a first (16), second (18) and third

section {(20) are in the form of bristle bars.

5. The toothbrush of claim 4, wherein the bristle bars are at least

15 about 0.5 cm in length and about 0.8 mm across.

6. The toothbrush of claim 1, wherein the bristle tufts have a round

cross-section of at least 0.25 mm in diameter.
20 7. An enhanced cleaning toothbrush comprising:

{a) an elongated handie {12};
(b) an elongated head (14) connected to and extending from the
handle (12}, the head (14) ending in a toe (30) distal from the
25 handle(12), |
(c) the elongated head (14) having a face (22) on one side thereof and
a longitudinal axis (A-A) therethrough;
(d) & plurality of flexible bristle tufts, each with one end secured to
said face (22) and the other, free end, extending therefrom; .
50 (€) said head (14) being divided, by two rows of bristle tufts (24, 26)
extending in height at least 1.0 cm above the face (22), which

19
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rows are oriented generally transverse to the longitudinal axis (A~

A} and extend substantially across the toothbrush head (14), into

a ﬁrét section of bristle tufts (16) adjacent to the toe (30} and

having a trim profile sloped downward from the toe (30) toward

5 the center of the brush head 36, a second section of bristle tufis

(18) located _be’tweén the two rows of bristle tufts (24, 26) and

having & trim profile in the form of an inverted “V”, with the apex

of the inverted “V” at the center 36 of the brush head 14 and a

third section of bristle tufts (20) located adjacent to the handle

10 (12) and having a trim ‘proﬁle sloped downward from the handle
(12) toward the center of the brush head 36;

63} the two rows of bristle tufts {24, 26) being spaced at least 1.2 cm

apart.

15 8. The toothbrush of claim 6, wherein both the first {16) and third (20)
sections of bristle tufts each contains at least two rows of bristie
tufts, which rows are generally oriented transverse to the

longitudinal axis of the toothbrush (A-A).

20 9. The toothbrush of claim 6, whereir the slope of the respective trim

profiles is up to about 20 percent.

10. The toothbrush of claim 6, wherein the two rows of bristle tufts
{24, 26) which divide the head (14) into a first (16}, second (18) and

25 third section (20) are in the form of bristle bars.

11. The toothbrush of claim 9, wherein the bristle bars are at least

about 0.5 em in length and about 0.8 mm across.

30 12, The toothbrush of claim 6, wherein the bristle tufts have a round

cross-section of at least 0.25 mm in diameter,

18-



#0! 109D& () - !\ #109DD& ()-! <#10%& ()- SO10%D& ()-! SL! 10%& ()-S109%D& () - OT-TTT
UUU~_=PE: 10! !';|4#109% f& ()-2109%0& ()- D!, #1090D& ()- , #10% 7 NOV 2004
& ()-(1090& () - YYRI0YDE () - UMW\ = 10!! 610% R&' () - Y%#10% R&’ <?-: 10D
10D 10D06>1090& () -! Bl 4#109& ()-!; 1 4#109%& ()-V WKVX] YYZ <{\ = 10!! '
| B#10% RLR&O(Q1/sh % 10%DRORE () - 10% R&' () - M6#10% R&' () - | 6# 10 MRRAISP)13754 0%
R& ()-zhz[ [[[Ga?{\= 10!! 11/#10% R R& ()- .0!10% R& ()-< *10% R&' () -
0,)#10% R& ()-Z'h"0! 10% RrR& ()-i #10% R& ()-G\\]14]9]:];]1<]dYNC 10!1 !l 10
R 10 R 10 R0?10% |

13. An enhanced cleaning toothbrush comprising:

(a) an elongated handle (12); _
5 (b) an elongated head (14) connected to and extending from the

handle (12), the head (14) ending in a toe (30) distal from the
handle{12),

(c) the elongated head (14) having a face {22) on one side thereof and
a longitudinal axis (A-A) therethrough,

10 (d) a plurality of flexible bristle tufts, each with one end secured to
said face (22) and the other, free end, extending therefrom;

(¢) said head (14) being divided, by two rows of bristle tufts (24, 26)
extending in height at least 1.0 cm above the face (22), which
rows are oriented generally transverse to the longitudinal axis

15 (A-A) and extend substantially across the toothbrush head (14),
into a first section of bristle tufts (16) adjacent to the toe (30) and
having a curved trim profile with a first radius of curvature (R1)
convex to the toe (30); a second section of bristle tufts (18)
located between the two rows of bristle tufts (24, 26) having a

20 curved trim profile with a second radius of curvature (R2) convex
to the brush face {22}, and having an inner grouping of bristle
tufts (28) located central to the head 14, which inner grouping
(28) is acutely angled toward either the toe {30) or handie end of
the head 14, and having peripheral to said inner grouping (28},

25 outer groupings of bristle tufts (34) located adjacent to each side
of the brush head (14), which outer groupings (34} are acutely
angled toward the opposite end of the brush head than the inner
grouping (28); and a third section of bristle tufts (20) located
adjacent to the handie (12) and having a curved trim profile with

30 a third radius of curvature (R3) convex to the handle (12);
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15, The toothbrush of claim 12, wherein the first (R1) and third
10 (R3) radii of curvature are the same or different and are from about

15 em to about 20 cm.

16. The toothbrush of claim 12, wherein the two rows of bristle
tufts (24, 26) which divide the head (14) into a first (16), second {18)
15 and third section (20} are in the form of bristle bars.

17. The toothbrush of claim 16, wherein the bristle bars are at least
about 0.5 ¢m in length and about 0.8 mm across.
20 18. The toothbrush of claim 12, wherein 'the bristle tufts have a

round cross-section of at least 0.25 mm in diameter.

18, The toothbrush of claim 12, wherein the acutely angled inner
grouping (28) and the acutely angied outer groupings (24) are angled
at the same or different angles, which angle is from about 78

degrees to about 95 degrees with respect to the face (22) of the
toothbrush {10}. ‘
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