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WO 2005/ 032398 PCT/ US2004/ 029661 -1 TOOTHBRUSHES

This invention relates to toothbrushes, and nore
w@arosiogasbar |y to power toot hbrushes. Power tooPtihUsmnes29661

are well known and have been on the market for 5

years. In typical power toothbrushes, tufts of

bristles on the brush head kextend generally

perpendi cularly fromthe top surface of the head. The

head is oscillated, r @CQBEIBRESHS translated in

order to,_ pravide enhanced tooth cleaning capability.

1y 3OOk RS RSO RPHE oL ae b Bower
to fsHes 9generally circular in shape, and is

Imensioned to clean the larger teeth one at a tine

and smal Petwer toothteethhs tnaoveltknawniamd hawé bdenromshe ofarkehéor

bristles typically cqontacfing the tooth or teeth
yeaayr InfypisalipoNieh oot b{ugh?ﬁséu%% rlsa%%gwﬁmﬁ@é}eag fetepd geperally
- I Vi ln ook & el '
rel ST LAY RS nckt BENRLSL o BcNER o

trandlatad hesrdert 19 prbvibie esiahes] taotl/ dganingfeapatalitybr i st | es,

power toothbrushes includjng_ such heads, and nethod
of usi nglsHEAY RRN eI mIShE: Hisr g Rudece £ tiehogas eeneraly
e he j.nuent.i
B3RS QU AR U AofF Al o A POUEEnd s
teeth BYaIstad firhy, voith Boktsdflites bigsteengically Eommatingehe wofiparteeth
menber, at |east some of the bristles having _different

durieg brnsking t Hesosie raTes soqsbbrghes dbe Aeagds aengially vl shape.
hei ghts are I Y 100N- j
mage  symmeRih B fpoisRuRa oo R e Sl b,
paRiRelhP SfarpeRRets of biglds AMEDE fud of Bestles gsoveerheatibfughesdncluding
power toothbrush including an el ongat ed support

sughelidads, andmethod ofinsing sychdeads g doofhbigshast | es ext endi ng

f th t nb ; t f ' '

at 1east 1§ HPC@var PRostpihlRahtss 1 SFhphia3eBRehRe
incidif edosstddRppb Bleimbler, REd d PlirfiRy df bsiled edteading G the

Sone i npl enentations of these aspects include one or

suppremetibtrhat 125t sobe ofbedristiesthaviag diffenent beights) e boistles being
ol tiRod et S g 9 bhbar « A CpRAtFOerySEP e

syl DBt &RepRhdsrkRsnefyt ufts may extend the same
'ength froma top surface of the support nenber, and

the top Jumhctber aspectctbninyentéa foaturdsathenh forta pasyerdeothprush
. tuf.ts have different heights a as from, a .
i nS gt ey SR D ARG LB O EhOPIE eatentiig

- e fiP 1e9h SERELHYe IEYREAt heights, th
ﬁ"%l??%%%%ﬁ EfiembBS cld¥nP L FRRAICOhavhly MIEHPihde FEMAA: heights, the

tufiy bedtd arganged sdthat their tips define a rounded contour.

Some implementations of these aspects include one or more of the
following features. The bristles or tufts have may different lengths, measured from a top
surface of the support member. Alternatively, or in addition, the bristles or tufts may
extend the same length from a top surface of the support member, and the top surface is
contoured so that the bristles or tufts have different heights as measured from a
horizontal plane taken through the lowest point on the top surface. The two planes of
symmetry may be arranged about a central axis of the brush head. The bristles may be

arranged in an array and tips of the bristles define a continuously curved surface. The
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arranged in an array and tips of the bristles define a

conti nuously curved surface. The WO 2005/ 032398
wWEOSS3M4/ 029661 -2 two pl anes of symmetry nBYT/US2004/029661

intersect in the vicinity of the center of the

elliptical support nenber. The head may be confi gured

for use on a power toothbrugdh having a rotationally

oscillating notion. The tufts of bristles nmay have at
the&smsbﬁunmﬁﬁﬁnwxmﬂmmﬁémghtsmumh@fﬂmund@ﬁoﬁ@nﬁﬂumwﬁay

sulet BEGPG: 1k ShTBOPE CHEIBER eyt e £ barogvapfrysihating

rot%HBﬁa@l?%s@iﬂ@cﬁl %otfd’no MTRRAHS oti{?r%tlﬁéjmayzﬁgve%asf%ﬁr BeReknt
may farther |nclude one or nore el astoneric
heghtswél?he(reundeﬂihenuouf gy berkoywdyeadjaceangpitospointheltthe hedds A top

are sy r bout two pl apes of nmet r
"Bhis Gimpodmarmier iy Pags aneveor! wEBragBa of M ABBLAT0 to
208911&1@ PRYHGH a%ﬂh@ﬂclﬁﬁ@oﬁbedr%&e %fasfoﬁfenc%féi’ﬁetn The tufts
bristles. Ato urface of the support nenber nmy have
may Heelmgihgecbs‘o thbtotheir heights afddsyhnetie aleoud two alkaned oflymninaetdy7 The

The top surface may haye a width of about 12 to
hejghy O%tha tallebhgisiles aa by fom utﬂpetot@;{ gﬁ?ﬁ?@é@@nﬁ%hﬂ&%@th@

sh&@es@ﬁﬁset e Qul(ﬁéc%'?ﬂq;ﬁy g&q )meln?J ﬁ%? ?ﬁwela l%ﬂét‘ﬂ oF-abdit€14 to
sur ace ave a shape selected’ fromt group
19&mmsegLahgn16ﬂooVamn &hé t@seyrfacomagavett widtindf ataoud 12 to 15

rounded rect ang The top surface nmay have a, conc
mogpge abomst 18 o A% oyt e toRsyyEiate MEh BAYEARATPIH ﬁati?oe@qn&@gndth)
ofARIEE o PRI n e She ol RO BBt

of seatpélipse, Anedad diilamaﬁd Iah& r@indbdi ratdngke. eftieaopsnghckmay have a
the support nenber, at |east sone of the bristles
COﬁ%RYPﬁ@aR?i fferent heights, the bristles being arranged
so that t [ ' [ . .
non. 11 andh A EOS RPP A EvelkRIShir p pbBcfioofhiph ncuding

haidlgngd, @itexﬁm@mrhyhe had@lel # hyet maﬁ@ih@an cRagaed suﬁﬂ@@t member,
i nvent | on feat ures power t oot hbrush incl uding

anf amr@llty@ﬁbrlstbxp@tﬁmﬁpnﬁh@ SWOﬁtamqnl@er gt leashgpme Cof the

oA e P RO B BB e AR 30, A pghs e
sySHRRRY, tn MBS Ans]dtde fktfdrSmaé sydhirhétty, asoﬁta% andb of Sashetry.

three different heights, the tufts bei ng arranged so
that t heiln yetranothed afpiete the inventidn deatoes dPPWEIHO h including

t f 1h
B BY ERE TR RPN, A Do el ae 25 FRBEr g STRIGh
méMhiRe, dn8al thiughey df@uf%r&tﬂaﬁﬂesaes@e@a giﬂ)rﬁﬁ@dsu S6rt feRMElthe tufts
t oot’hbrush i ncluding an el ongated support member, and

of brlqitlea havlng yt loast bires difflessné keightsli the tuftsrh@mgtmngubmﬁhat their
. ;[ soms of the bristles having different
tipg dp asrou.piiI contou

Some implementations of these aspects may include one or more of the

— et

features discussed above.

The invention also features, in another aspect, a head for a power
toothbrush including an elongated support member, and a plurality of bristles extending
from the support member, at least some of the bristles having different heights, the
heights of the bristles being selected to provide a bristle tip contour that allows

substantially all of the bristle tips to contact the dentition simultaneously during
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30 heights of the bristles being selected to provide a
bristle tip contour that allows substantially all of
W0 b@s408233% | e tips to contact the dentition PCT/US2004/029661
si mul t aneously during WO 2005/ 032398 PCT/ US2004/ 029661
3 brushing. In another aspect, the invention features
met hods of brushing teeth -3nacluding contacting the
teeth with bristles of one of the power toothbrushes
bnmhkgussed above. 5 1n sone inplenentations, the

cont our bristles.or bristle tuf I
oo o bt Shenehe AR e ivgeg Retres methads ) begngdpeth
inc%lggnoéj ?iﬁt%%d&g i d 0@ tiSitistieE 69 one"&‘%ﬂe }%JWerttQ%Bﬁszccsrﬂlscussed

hi'ng one or nore teeth user
abb¥d.s occurs in a given inplenentation may be

deternined, e.g., by high speed vid aphy. In so

cases, tH& SQH ﬁBPIFmgQ}PtF%et CEROWh Pgﬁgﬁj %tﬂﬁrqr & lﬁti%tnﬁs
allgﬁ% gf\?\gr gﬁs% N4t ty""!lll if S Qto @t%hg% @% ciéﬁtmﬁ:gg%{h surface)
whthshedoogitdsshdfead xebrinbadg, oﬂea)r nﬁme tewch of mmedeﬁ\fhetheo l’hls é&curs

. aresult, a |langer urface y be cl eaned
in 3 igi¥igR iplEEgRIR{ON gy %6%%?18%? ey ligh snseed yidepgipplng In some

S S50 S STl gl
cohft@r Bl dall efittle Bastlraips siaetmtiay el’[dsy at theldisyal eAdd ofthé heads ko

that is contoured to match the general curvature of
coptaet dedentitionn A tssult alenass syksc sugydsrdeaged sigplaggougly, as

coffRafeaiais® bR bR S0l pickor IFLENS bR EDGHE)a PEDKEe
Sulch AfsRAkadsekol gtherallyfecl @RLBREBIS ih thb atoutl,@nd Ip@0e teem overly

appropriately to reach in between the teeth and ot her
bubigye Astopthbrushtiat mqamqr«;d toggteh ghel gen@l@ grEatyts of thedentition also

o358 el G 1 TR SPRBEHTERN 5 il WL S Bs ve

teSIB SPHis MldvAtalg! c%élnmgetéﬁ{enfset@% ﬁlﬁﬁ)r@iﬁteéﬁiﬁa lﬂﬁiﬂ@@ﬂlbr@h that are
the invention will be apparent fromthe description

spaced agpeopriately, toasathfin betwepie thel tagthend ptherargas that gregormally
@ﬁ@ggqectlve view of a brush head according to one
of the invention. FIG IAis a side view of
the brushriiefehiRbr bhdor dor eFén%odiln%ﬂtssoﬁh& ﬁﬁr@ﬁtl/&f &€ set forth in
cut -away view of the brush head FI G C
the wwnmenm dltaMth\anéWhQﬂeS%rlpﬂoaléthNﬂe a@%@r feiatuaes and adﬁ@ntages

of%he mventlon will be apparent from the description and drawings, and from the

clairns.

FIG. 1 is a perspective view of a brush head according to one
embodiment of the invention.

FIG. 1A is a side view of the brush head of Fig. 1.

FIG. 1B is a transverse cut-away view of the brush head of Fig. 1.

FIG. 1C is a perspective view of a brush head similar to that shown in
Fig. 1, except that the head is slightly tilted towards the handle, with planes of symmetry
indicated.

FIG. 1D is a side view of the brush head of Fig. 1C, with planes of
symmetry indicated.
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Fig. 1, except that the head is slightly tilted

towards the handle, with planes of symetry
wo pabsozasesl. 30 FIG 1 Dis a side view of the BeT/BEB2004/029661

head of Fig. 1 C, with planes of symetry indicated.

WO 2005/ 032398 PCT/ US2004/ 029661 -4 FIG 2 is a

perspective view of a brush'head according to an

al t er nat iﬁ\igher,rbodi ment.. FIG 3.is ilpp(ffr spective view |

of a brushOnédP BERGFATHECY Of akpishdrad ageoedngitq qpealtcrnative
enBoBadhyrent. 5 FIG 3Ais a side view of the brush head

of FIG 3. FIG 3B shows the brush of FIG 3 with a

portion @ﬂGtﬁés ebparqﬁchwa ew bf a bawa heddacbadihg tveanother

i voting mechani sm Fli 4 is a transverse cut-away
alt%P%t\Wecﬁ“%%?dHP‘i}%h head according to another alternative

enbodi me R rr ' power

t oot hbr us Gl%gﬁsg%ﬁg%glg&,a&%%éa u%geéqug?fﬁcn}eck 14. As is

wel | knowiGt 8B sheseths bidsh @ FIG. 3 Wwéh ardortidieéfthd Bruisk head cut

oscillated durjng brushing. Generally, the head 12 is
aWé%E‘?*Ph%’Z’@WW“@EWW% manner about an axis of

rotation [ ' the center

of the nid Fie iBVGE bt EEof hplodd o GERIEE0 anotber

altdrehtow.enfdodeh@gt ri ¢ notor (not shown) oscillates the
head t hrough gearing, |inkages, 15 cranks, and/or

ot her dr RPETHRE B s vt nesver soaibhmsh Hoinaludey @bead; 1@aand a neck

| j.@d .0t tor, by r.ech |
14 PRy IR R RSP I, TBLET R GRRR RGP Gl
Gehelly, ke hexdd 2i is oQsltitdd iatagotavihg mahfdr ABBuRmAKisdsTdotafi®n which

this aspect of the brush is not the focus of the
typigalhe extersds. thrqugh thecenie lofithedicad betrraayabd gifsst, as ill batiscussed

N R e .
crafkd] an@$t 66het Bfve fEMFhi8mb &Pis Wlﬁé%ﬁrnlﬁle@fricgl%@ \%Qa?lrﬂe

menber 16, a plurality of bristle tufts 1
supipliedtosthg saasdr byeteshargedhle argpingay (disposabie)thapiedes. |Rurfhsr details

rpendi.cular tg the.axi§ of rqtatign, but in .
os BB 1EE Reostlribdfriliochsdonifed e BBk aspdiht Y b not the
foci®ot the iehsof rotation. Al though each tuft 18 is
shown as a solid mass in the drawings, the tufts 25

may eachHeed hdeludps o gerergiyediiptinainbpporomeinbeli 16 thatds
L NN I VA -
frof®p3MFa&eB 588e support member 16, a plurality of bristle tufts 18. As will
be discussed below, the top surface 17 typically is perpendicular to the axis of rotation,
but may in some cases be tilted so that it is not perpendicular to the axis of rotation.
Although each tuft 18 is shown as a solid mass in the drawings, the tufts
may each be made up of a great number of individual plastic bristles. The bristles may
be made of any desired polymer, ¢.g., nylon 6.12 or 6.10, and may have any desired
diameter, e.g., 4 to 8 mil. The tufts are supported at their bases by the support member,
and may be held in place by any desired tufting technique as is well known in the art,
e.g., by insert molding or a stapling process. The tufts may also be mounted to move on
the support member, e.g., with a pivoting motion as will be discussed below with

reference to Figs. 2 and 3-3B.
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di aneter, e.g., 4to 8 ml. The tufts are supported at
their bases by the support nenber, and may be held in
w@k@sm33ys any desired tufting technique as i s B&/US2004/029661

known in the art, e.g., by insert nolding or a
stapling process. The tufts _may al so be nounted to
nmove on 30 the support nenber, e.g., with a pivoting
motion as will be discussed bel ow with reference to

Figs. 2 aher swast mapbeoiseoaeibodlipicn) Us2d0ws eloperisad a
h% ﬁu RROELa iy HRqu’(lg i %r@&ggﬂ of liﬂoig? ?@ll % an eatnﬁ tﬁet short

a long a era

axisoiyg adegigsh Bﬁ&)oﬁt hEEthfhmﬁf "PixOdllipst 4ndyhat® aﬁﬁ%pe@tﬁdﬁb (leng
short axis has a length of about 12 to 15 nm The

axev/ﬂhpﬁsaéls § by d- 248 lashhedicad sige i mes @geferahlwr@wérlﬁ to 17 mm

1o%§( 13313 g% bOUt dzl%g ov%ra!&;u&aclgsa?e gf gtﬁ% f/ur agmi% o{ &he - support

m&mﬁ@ls f{ﬂ&@erﬁwa@ddt 1901td 200emag.290 tb basosugfigce 17 of
the support nenber is preferably about 170 to 200 mm?®

(0.270 t ollre s keight differepkiaketweenethi diffprant dristiceto@nt The
between th ff tI t ft d
cupfeshanetios eapadieas fos. Tt figs B o a8 st edee

oftth§uppbft rﬁém&@catﬂjefcéﬁtttﬁ@ﬁﬁag %Siﬁ f tlféftobﬂﬁnﬁ;ﬁ RREK 14 Wﬁemﬁfe,head
adj acent the Iong axi s of the toothbrush neck 14 whe

12 ihet testadralidllasp. The wund end tufisrl@Bt thhi are immEdiatelyonbapréd nﬂthe

infece AT e SnaRCIY o 1 "B Sh QRO UAPy fhgside ot

1818 threb %hl e%@ﬁ s1dé)°{vhféﬁ%fé BYurdtBEatsh dg' helehel it B th%%@p}gdrhfrﬁﬁlber

on each side), whi are nmounted al ong t he edge of
beswemmahe¢ twe sdie of rduad mmietufts H&Bt Wheshoxesd tuftscue theamabr tufts 18C,

wiih % BBes PRBRPLOTE 205 HYOBH O eo e HLond HBb AT B
mttem%n egﬁ%sai%gx ﬁﬁgb(f Y6t Sam Xan §Ee aout RBtE rSQ%nttaﬁér th 8 uﬂrﬁfa‘tufts

or exanpl'e, t 20 to 50%taller than
I&Ch ng, ﬂcnrﬁiaboutﬂ% 8.2mm in Herghtnthd{)md tufts {1 8B 8oy berabout 10 to 40%

ei the e fts 1 y be about 10 tq 40%
taﬁf‘aﬁf the fpasr t":ﬁlté Bfneg-f Uc elghsaeéthe@c(e&uﬁs

f
A48 ok PR B, e

7ﬂn&ﬁnhe1ggt fromabout 5to 7 mmin hel ght. 20 The

contour produced by this height differential betwe
the bri st qomqus producedhRy thischeight diffsrentiabbatiwpen ‘I]ﬂé?ﬂ?ttlﬁ tufts

allS?szt@erﬂ# CAfQﬁ@ingsﬂtth %b%gﬁﬂfrﬁ(gse to tF? sl%f)@to!f{ﬂeo hti ttlor%, I%ﬂlowmg

or a o con

mobke ot bll bﬁﬂlediﬂistldfsgo Rontakt the) dafutiasnlcmnpg erdskiag lbf multlple teeth
si mul taneously. As shown in Fig. 1 C, this contour is

sigyliangeusic Angievn wdiig(15n s emmtowyismmpmpgiric @b@ut twg phngmefl
svitibs EEnamle 100 ket Rl s o o B b Bl g Bosgpmember

an8 A ldneqRD Ftakbn ﬂiﬁ&lg&lliﬁ@ﬂfoﬁt H8NSEthe siHokt REBP&ES BtEplanes are
perpendicular to the top surface 17 of the support member. It is noted that the line (L)
defined by the intersection of these two planes (shown in Fig. 1D) may or may not be
collinear with the axis of rotation (A) of the brush head. In the embodiment shown in
Figs. 1C and 1D, the axis of rotation A is perpendicular to a plane (P3) which is not
parallel to or coplanar with the plane (P4) of the top surface 17 of the support member.
The angle (X) between L and A is the result of the slight tilt of the brush head towards
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per pendi cular to the top surface 17 of the support
menber. It is noted that the line (L) defined by the
WO ni08/0323e8 i on of these two planes (shown in FiBCT/LEY004/029661
may or may not be collinear with the axis of rotation
(A) of the brush head. In the enbodi nent shown in
Figs. 1C and 1D, the axis of rotation A is
per pendi cul ar to_a Ian P3) which is not 30 paralle]

th B, SBpVARET Hiieh Pppdo pt h@mbqnhl)m%tﬁ (¢ Bie thegpnlindime shown

0 e e etween L and
mk?gs fltlfég trhglség %[ﬂ werﬁ%]ﬁtl&ﬁ% Pﬁa?%]egbr ush head
t owar ds Vﬂé@@&ﬁ&&&&ﬁe %ﬁfé@%@@ﬁﬂ% &4 land @2t i @ non-translatable
handl e, shown best in Fig. I n ot her enbodi nents
m{r@rgmagq HERGH6 i P-rearh WWAdRRE ls ﬂw rmr@% imagej@the W adiggesnt
qugaﬁI t%ﬁf cc%ul otsngggng%ﬁ)r%g %gcht%{t It % acerge Péf tT Eg "t1anslated "

witledirt TaItaﬁkfg e @bhteur definedby tHERGRS. Sﬂaenqhﬁdtanﬂ oaﬁ be r@c@ﬁ:ﬁ 180
quadrant 1s the mrror inmage of the two adjacent 5

degired ehentdhe gs OE&ymr@Ptlfydieﬁb@i bsstbaptﬁ@@ectwm paneh Bt and P2

t hout
v RIS GRby o Bepeach R Bripp ¥ Bt e
reﬂé@ﬁ)haﬂfthe?@f]bd@ﬁt q&ﬁ@h@dNb &ﬁadﬂﬁgme& tFRGled tWithoakictatdn,
ined by the intersection of planes P 1 and

IDéorrmetry de
utmtﬁmiﬂleayln@ﬁﬁmgfﬁlhée@mmtry of the head, and

h d flect fot
i acent Sustsruhpd i N Bk FRp Rl B R OB he top
suWaE@ Pm)f é’lﬂygslt‘t&&?nbeil @6 L) '_geﬁi@ﬂéﬂy gjahﬁf | AW0n FcBElt, INERRERifdrential

shown in in the enbodi nent
is smtﬁd byrerVlgmg tllftﬂothﬁfdﬂthtlm‘tthurf ace 17 of support

i 11 o ent Fi brooer et dBFIGY iR i mpf: orush 30,
shg{vhfn? nggh inaueésfashea%@ tf?dft l&ﬁﬁllea e%%raiw off Bﬁédlﬁlﬁs BQ\éﬁ& bng

or exanple, brush shown in Fig.
plunahﬂymf@svcmmg dalts B Thedhfis aneratmgai tol dﬁﬁaé B cyntofir éumdmtto that

de%%ifﬂ{ea ag nf‘?'cgﬁlﬂpl i ngl&t H?gfeplgcl’t\é‘}%tﬁlfl _ o etﬁ?sl}bgé H%éhﬁe tPagent
N& Q’?@S’Eﬂ Sz tl?ebcﬁyc@osuﬁ_eemﬂyﬁ %Jo?ﬂﬁor&treg%kgef@&npé Péé}%%z Dne t§épe of

tufts’aré described in
pmbtmglmtmhamsmﬁs shlowmtin ith BBGID tiporoatexd obyivottdeslestameric elements

mo 35 i e bt Sthsat s qﬁqﬁ”‘?%?rgéécs%%@%? o Sadiflon to or
lnﬁ%aq@ncﬁﬁs oizlghsﬁg§ p&r%%'a}mgﬁfa"% 103 (I’)ln t '?%d@&atoc&hb?lsh 100

astoneric elenents Inste
intludds slagfonimericsink 662 afdtufiexdbyistis 188, ahmged toddfinga.codtour as
and 3A a toothbrush 100 includes el astoneric fins 102
diggnesedl @bee. ofhaslasiameic elayacntspate sigé iprierpspximal igsertion, to
S
prS‘QHe Qllégn@ ?%&rjfnﬁfs?% . @ﬂh@ﬂl%{'ﬁmxmﬂ rafea%nefs Oc{éEJr b%d %l 8?@&\?

are sl ze roxi mar 1 nse

10¢3 898N gledMarcR S & agm ofin tHeeenhboldendt ebdvimin ﬁge as3B (735

described in U S S N
elastomeric fins are pivotably mounted. However, the elastomeric elements may be

-43ﬁ

stationary if desired, and the bristle tufts may be stationary or pivoting.

A number of embodiments of the invention have been described.
Nevertheless, it will be understood that various modifications may be made without
departing from the spirit and scope of the invention.

For example, while an elliptical support member has been shown and
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25 10/ 389, 448, filed March 14, 2003. In the enbodi nent
shown in Figs. 3-3B the elastoneric fins are

w@Rroosnadshy nmount ed. However, the el astomeric ePENBH1084/029661
may be stationary if desired, and the bristle tufts
may be stationary or pivoting. A nunber of enbodi nents
of the invention have been-described. Nevert hel ess,

it will be understood that various nodifications may
deberibed dibovd, tolristle 8ontdepdaseritreg rhaydra wshé withisepporhAigmbers

e P St B bR BAGH R Sl Decctangstar.
2005/ 0323@8i1e, in ReTdniboRRRM OAAGBLIBE 6, tREBHsHE Reiht &ifferential

bristle contour described nay be used with support )
waseddbhemsnedisbiristle Enpdy inadthergmbedingdnégibs bristlaheigh differential

rounded di ajrond, or. rounded ct angul.ar . ile, 1n the
m@h%g*?tﬁ%‘ﬁ%‘ ‘Eﬂsg%%ghé&ea%%&ﬁ’ﬁé%gfr&%é’fﬁ%is Rport Frehtr. For

hblee o 1 151 g ehRh BERELH M cIRAdsSE JuBpbi@ Rgntber R 16 having a
exgltT{leCF 51ignl‘{bo‘gg:!IPnE\F\r{?s’the bristle hei ghSt éll?Fferenti al 5 °
coeyveltep datfsoerilfie dn taseobaiimediebrgtlo tefts 31 Sofre vl of substantially the

surface of the support nenber. Fqr  exanple, as, sho
sepe lenegh, bt theimeighly draea SPRORHETIUES aelkppibet SHRVRGE to the

' top surface 217. In this

Coé%‘%@&%ﬁ%@ngﬁgﬁﬁg#%g{?uﬂs 218 are all of substantially

the sanmeMoeggih whilata birishihead binging fud bfistlecheightsoindeseribed

simlar to that described above due to the concav
aboesihermummhstssafirigidehegiis mey DR vior ox Pl Dty fis may

j bristl Lghts is described above,

ha%?%%;e@ﬁl\gfe %}é&%@tsb%@{elog e%’ghts may be used. For

exanpl e, Ahembtivedy, ke tristlesmappe amanped tirha erifaif dreayerdther than

hei ghts, or five or nore. Alternatively, the bri std es
tuftsyangahe heighighffierentiah of theyr sipsrmay daljne 4 eangiapoyshgyrved surface,

tufts nd .t h eight differential of their tips may
©Hefi %'Sgapggrﬂl&%%()usl y curved surface, 15 e.g., a

cup- shapeg daiibhalsewhifdithe ttomoat shownmhiFigs. 116 & entmestrical about

shown in Figs. 1-lAis symetrical about two planes
twechiplanes thasriatersectiin therrentee it e sefacend ofihg gppont mepberhe

. d [
T T
Whi | e t ootihie usdinhiasdiseai@having @plRtdiitpdf dlast@heric elements are

el astoneric elenments are 20 shown in the figures and

showmcn ithreligraoand, deswibed abeveh samos tootibuesh heags maeinglyde g single

i ngl | ast ic el t. F le. .t

IR IEHER e AT R Cho e R AT By Tushiddas.of the
lEHERBIE SletiesE UbRefed A WsS.8: N/3404 88 4ildfi8bridry €6, 2003, the
February 11, 2003, the

disclosure of which is incorporated herein by reference.

Accordingly, other embodiments are within the scope of the following

claims.
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di scl osure of which is incorporated herein by
reference. Accordingly, other enbodinents are within
wo b@sesspe of the following 25 clains. WO 2005POBRSBB4/029661
PCT/ US2004/ 029661 -8 CLAIMS 1. A head for a power
t oot hbrush conprising: an el ongated support nenber,
and a plurality of bristlesextending fromthe support
menber, at |east some 5 of the bristles having
different heights, the BrL&IdSbei ng arranged so that

t hei r hei,ght are_s [ in a.non-transl at abl e
L virror ié&&@ég%?ﬂéqw }o@@l&rﬁgh?%prﬁ%es of symmetry.

2. The tg@@@ﬁgéﬂ@d}sﬁggﬁnﬁngéh%m 1, wherein the

bristles have different |engths, neasured froma top

surface opluHiy siipfsties extendieg fromghasupphe meshonbt degst some

o BT e B ot B e
are@PAmleRs, PP nSUIERALRAHIS i PEH IBHEE Srdfetiy) About!thd flides bEes

have different heights as measured froma hori zont al
synphetme t aken through the [|owest point on the top

surface. _4. A head .for ower toothbrush c ri-sinqg:
2 an el onggp%ooélgﬁbsg’r]}eaﬁ@ﬁﬁl%ﬁn%’a‘ﬁ rﬁmgﬁ%l?réglﬁeﬁ %fdlﬁ?ﬂm%s
j ' oSSR menber, the
len?%if’tq{slé%?}eg%@%e #gf\%?{]gpﬂg?géli@ast t&%?éer'e di ff er ent
3. hei ght s, Thhéedthtirtsh iwed nfjclaint Angkacindhd brastles extend theispae

lengq%];ﬁla?ﬁel Q?Oé\g}g‘%gg gf t Og&gﬁﬂa‘@ gqgglpgrg Sﬁli{ %té&? frsllﬁiage %&%toolfred so that

' {eRAGH Bigniag IhACake thd\gh th
the? 6{6{&%;@% ethH%l.gh heﬁ%égsg??]{)?us aqhdéggn%& claim4, 51% ©
lowisepe&ihior the topifirfacef bristles extend the sanme |ength

froma top suyrface of the support .nenber, and the top
4. surface iAsheag At PBTET t%‘??ﬁblﬁlélﬂ CORIPIS st | es have

di fferen [ firom a horizontal plane
taken t rgﬁgggﬁse@&/\es Eg’fjar%d on the top surface. 25
7. The t a@ifihiityshtufead beistles leaiemlihg fohetheisupgdremember, the
bristles are arranged in tufts. 8. The toothbrush

tufisefdristlesdiazingat leastilrer Fifer gk heights pihg falts bemesayranged 5o that
the?rrt%s define a rounded contour.

5. The toothbrush head of claim 4, wherein the tufts of bristles have
different lengths, measured from a top surface of the support member.

6. The toothbrush head of claim 4, wherein the tufts of bristles extend the
same length from a top surface of the support member, and the top surface is contoured
so that the bristles have different heights as measured from a horizontal plane taken
through the lowest point on the top surface.

7. The toothbrush head of claim 1, wherein the bristles are arranged in tufts.
8. The toothbrush head of claim 1, wherein the two planes of symmetry are
arranged about a central axis of the brush head.

9. The toothbrush head of claim 1, wherein the bristles are arranged in an
array and tips of the bristles define a continuously curved surface.

10. The toothbrush head of claim 1, wherein the two planes of symmetry

intersect in the vicinity of the center of the elongated support member.
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arranged about a central axis of the brush head. 9.
The toot hbrush head of claim 1, wherein the bristles
wae@sasahged in an array and tips of the briBCT/852004/029661
define a continuously curved surface. 30 10. The
t oot hbrush head of claim1, wherein the two pl anes of
symmetry intersect in the%icinity of the center of
the el ongated support nenber. WO 2005/032398 .
11.PCT/ US2004¢ opdésush hegd of claithe of dovhiseindhe hesdds eanfigneadfpr

1 or 4 erein the head ji.s confi.gqured for use on a
usenpttp g riupEh e S el Grglie B oSl | 1155 ho
12.motion.  %8e tobitrhPHBd b SR Ea0h@Ein ThePduls df bMIRE BAVE at least

the tufts of bristles have at |least four different

foundiftpheng heights3. The t oot hbrush head of claim 4, wherein
the rounded contour is |owest adjacent a pivot point
of the head. 14. The toothbrush head of claim1l or 4,

13wherei n gpt R usiHidAEEd 8F clhit®4 SHRREH tthe FRNBET ch@Suradlowest
overall surface area of fromabout 170 to 200 nmm®.

adjdcent Thivot pahhdiitbsheddead of claim 1 or 4, further

conpri Si one, or r 0. el astoneric el ements. .
14 Tne"t oot NBF GERIRBSKRBE o FaF 21 *uHEFER PRATTLRIS s wopor
mefbEARESH R8rallRftfacelaiel Sf ftth IhdwR 180 €0 SYORREI i C, In a
non-translatable mrror I mage symetry, about two
15.pl anes ofThe youtigirngh head of Flaen 1 oo¢hfwrthshcdraathingf onglaginporg
or 4, wherein the height of the tallest 15 bristles
clagtemerie FICHBBiSt 20 to 50% greater than the height of the

16Shor test WLk shhigdsh Hedd ofbﬁhﬁ @%Hﬁamﬂe heRdrOdr&letll 5 that
(0] t as

r 4, whereéin a top surface of e support nenber h
the@t He®ihgd 4te efmmbivic] in honetrdidlatable rhidror Tinege Syotnhedbry, sbou éed

of claim 18, wherein the top surface has a | ength of
plagesorftsymsety. 17 nm 20 20. The toot hbrush head of claim

S T T S R
brifiRe G Rémabaiit029,509 greaienttah ¢hd logiglts i flecshoties baisthdsdt h

of about 13 to 14 mm_ 22. The toot hbrush he%d of
18¢cl ai m 1 dhesoothhrashhead #f cloim 4 or pawhergh 3 top sutfagsorfithe support

me%l%gpﬁ% alhlgﬁgtﬁ%fg@o‘ﬁ?% 1§ 2 1,@, (1 ength/width) of about

19. The toothbrush head of claim 18, wherein the top surface has a length of
about 16 to 17 mm.

20. The toothbrush head of claim 1 or 4, wherein a top surface of the support
member has a width of about 12 to 15 mm.

21. The toothbrush head of claim 20, wherein the top surface has a width of
about 13 to 14 mm.

22. The toothbrush head of claim 1 or 4, wherein a top surface of the support
member has an aspect ratio (Iength/width) of about 1.2 to 1.

23. The toothbrush head of claim 1 or 4, wherein a top surface of the support
member has a shape selected from the group consisting of oval, ellipse, rounded
diamond, and rounded rectangle.

24. The toothbrush head of claim 3 or 6, wherein the top surface has a

concave shape.
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23. The toothbrush head of claim1l1l or 4, wherein a top
surface of the support nenber has a shape sel ected
WO p@s1082388 gr oup consi sting of oval, ellipse, recmusm04/029661
di anond, and rounded rectangle. 24. The toothbrush
head of claim3 or 6, wherein the top surface has a
30 concave shape. WO 20057 832398 PCT/ US2004/ 029661 - 10
25. A power toothbrush conprising a handle, and
25.ext endi nd fovertediebrhigneingprisinghead i ncl udi ng an
el ongat ed, suppor menber, and a plurality of bristles
ext endi nfy P %@P e support nenber, at |east some of 5
the bri stlesynanbRghdhdnlil §RbadBEERRS an kiRl Stppst
bei ng arranged so that their heights are sSynmetric,
meinhera amba pluraliy ef taristled exteridingpfromteg@ippyrimednabyer, a besst some of

the peSIEHHBTR et st e bt e Bbed g ngt halghls ar
synBéAY rigd rfohoﬁ%%%%?e Méraﬁﬁg@gyrﬁ:harﬁ WpRRtvopHeebf 10

The t oot of claim25, wherein the bristles
synext¢tend t he sanme length froma top surface of the

26 hat 1 he b FUEE G sands) AR o B St ea Peeths.
mehduPil @oﬂgrtﬁégﬁtfﬁzle o@lt}%rbﬁgﬁﬁgﬁﬁn?ogf ough the | owest

point on t top surtac 8. A power toothbrush
conprising: 15 a handle, and extending fromthe

handl e, a head i ncl udi ng an el ongat ed suppor nenber,
27.and a pl hhafqathbrah Qfelaid 295 Wi freg e brig éﬁfapﬁglef%a%?ength
e t f J | i
rob P FRRLo T Rl g i Pkt e
brifilel angadiffsent Heights dahéasuted font e horionsal piane tékdn clootighithe

20 29. The toothbrush of claim28, wherein the tufts
lowsst printsey @ teimgusfagef ferent | engths, neasured from a

top surfac .Jepber. 30. The toot hbrush
28'of claim ,‘Q%ﬁté&gllnﬁﬁfgogﬁérbsﬁ%bof bristles extend the
sane | epghkhdlér.@m a top surface of the support nmenber,
and the top surface is contoured so that the bristles

have di f peierding fremghe bandle, pdwadineldmeametongaier SBpROA!
me ?1? %{%(iglf)ﬁﬂaﬁty of Hgtg of Bﬁstleg %Xt!eﬁéﬁﬁg roRPMA gu}%%rtt ﬁgm{)é)rpthe tufts

of bristles having at least three different heights, the tufts being arranged so that their

tips define a rounded contour.
29. The toothbrush of claim 28, wherein the tufts of bristles have different
lengths, measured from a top surface of the support member.
30. The toothbrush of claim 28, wherein the tufts of bristles extend the same
length from a top surface of the support member, and the top surface is contoured so that
the bristles have different heights as measured from a horizontal plane taken through the
lowest point on the top surface.
31. The toothbrush of claim 25 or 28, further comprising a drive mechanism
configured to drive the head in a rotationally oscillating motion.
32. A head for a power toothbrush comprising:

an elongated support member, and

a plurality of bristles extending from the support member, at least some
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15

30 31. The toothbrush of claim?25 or 28, further
conprising a drive nechanism configured to drive the
whem@d/ 032398 rotationally oscillating notion. 32PCHUN®AH029661
for a power toothbrush conprising: an elongated
support nenber, and a plurality of bristles extending
fromthe support nember, ailteast some WD 2005/ 032398
PCT/ US2004/ 029661 -11 5 of the bristles having
of thig bfigtes havihg diffeten hmg}as Hbé feights of thetimisties @uﬂmldmdrtg

prog s &t Hb Fyam o aos supetel) By GEGE B e on@Fine

den@iﬁaﬁgﬁﬂ@@najugylcﬁlﬁﬂggfﬁghﬂ during brushing. 33. A nethod
of brushing teeth ConpriSing: contacting the teeth

3Bwith brlétm@hocbbflauﬂmx@heeﬂhwmpblsmgh t he power

support e e SRR Y Drov B puRPashade BRNFhg
tooﬁgbsﬁ@%lgﬂ%ﬁlﬁﬁgg%éd &h: el&fgaﬁ@@%ﬁp&%mﬁér Lhea gfu'rﬁftj{f &8

rent herghts, | stl'es béing arranged
brisﬂ;les e)ttamdm@ﬁom thesupipbe nagnebes ycmimnstr dome ofrtha@bristles having different

able mrror | try, about. two
hei t%ﬁ e%b?ﬁ%%?‘ir%geiéo mal%? %MSFYIB?’GQWPH’gateeth

of a

L e A
34.head havArrgethasdeﬂoQOtgetée&Lqmpmrmngnber and a

plurality of  tufts rlstles extendi n tglbfro t he

support HRRing thafge m brsleg)of apeve th € PRYsE
o A BB 8 AR AR

tufts of bristles extending from the support member, the tufts of bristles having at least

three different heights, the tufts being arranged so that their tips define a rounded

contour.



