;wxe3eb2 \ 46T2>F. WO 2004/ 071237 PCT/ US2004/ 002401 TOOTHBRUSHES Thi s
invention relates to toothbrushes, and nore particularly to power

- toothbrushes. Power toothbrushes are well known and have been on the market

for 5 yeaws.2odsm7iappi Cal power toothbrushes, tufts of briktilesoemaotoe brush
head extend generally perpendicularly fromthe top surface of the head. The
head is oscillated, rotated and/or translated in order to nced
tooth cleaning capability. In one aspett, the invention fmummmmmmumMMF

t oot hbrush head that includes a suppol-t nenber, a resilient

extending fi-orn the support menyeroTHEBRIUSHES plurallty of brls es or
tufts of bristles extending fi-omthe support nenber and at |east partially
surroundi ng the resiTlienventionbelstes Bytoopdsishpeand morbparticwer lyk@power uni tary
structure fo ‘q_of aresilient material such as an elastoner or foam the
resilient HEABE Having a perineter, Wien the resilient nenber. is viewed
fi~om above (e. g., dRakihdndowesEhewiiDnGwaxing e bBG &Y ihsthSRer fbf t he
bristles and resilient nenber are 15 di sposed perpendicular to the support
menber) mhmshhchptnhw@mmbesmhnwbare@sgf@anbsOnh@ﬁmmﬁehedﬁﬁamé area of the

resilient rrenbrthat itiall ont t th h of a.user of the
t oot hbr us IﬁenﬁB@YI?W(ﬁdéﬂV\?ay yc%fﬁ&lﬁtof’ﬁ‘@ atcéé? e he &E%f‘eatdh’é O%ﬂﬁ%%@e area that
w1 cont agit, 18 a P Blalsided/06: dgf‘JfBBpl BV]HQEJﬂlTaﬁcegirt%Mthsdlgﬂlirfg' GaRtiidef ormati on of

the resilient nmenber resulting fromthe application of pressure against the
teeth, i. e., the adeant las;tectzwwmmndomfnatwcsta tdméﬂnwtmadfthmme: tdget hbr ush
vvereIlghtlytouchedtotheteehvmt By “unitary

g 1? wer turned off
st ruct ur eSUPRAE! HEBRF» AREHICN! PIeRE IO iy r?HBPOﬂ AEPtgegd apl ural ity  of
el egpnt s, é}ﬁllllgln @?blflétﬁ? or RIFRLT %ﬁkt@é%%x@ﬁddu?ﬁ% B sub L SESTENR a@r]c%?]te

integrall orma single structure that i1s nounted on
separ at e pupRY §u1‘f’ﬁ§ﬁ‘ﬂdﬁfg th@ geslliantanembs pByt'restliast mesbéi’ evdt meanderitampy be
cup-shaped. The tern "cup-shaped”, as used herein, refer a shape that

i s gener aFtyctere fPHf“FQ:%lﬁa’cé’\PélPt MG QUCh G BRSPS OF FP3P 613%1?@8?‘1 on and t hat
defines a,centy ﬁ'iv;%gpel%@@u W eﬂ?hé’\.@& iu§1t ﬂfenhalalezscxﬁ'@VQWng@@ may be

conti nuous or dis nuous ‘and may define a cylinder, con rust roconi cal
shape, or lakingr daesiheéohgshape. thd hesthbgtf hmbostiss ked cenientinempererar ea may be
flat, concave, .or any. ot her _desired shli g I.n.anot her .aspect, the resilient

menber - nﬂL?P‘EfédfPSHJCE igplagto the S\IPJJOI@(’?T FHD F OISR 2B EH T ucl 2acl 7

The termj fﬂhé&ﬁﬁ%g area%ﬁﬂ!\’es]%glhaﬁﬁﬁélﬁber ﬂﬁf@ﬂﬁnhﬁ]lﬁc&h@&&hé hatn 455 general |y
conprlsed of a central hub region and | east two protrusions, e.g., ribs,

fins; or otder titeytpetibofshp Byt inigal bns»ptatthht tegylt' ewd meazb sheantfagt byearthadi al | y
fi ~omthe glfntral

screw, or "ot fHa élpeltjgre{]l’e%‘%ﬁjé t@gjrr%t%f g{ t%h{?gssigg i %fWﬁVUBJé 02{1%!1"8%”%@?: I)\?vl / or
cup- shapeg,., a0, egaiﬁn;?%on;t‘ﬂé apFReANPY 65 praenerahiny: @k kdeb, i ¢alhe S¥atna ovoi d, or
circular 1n cross-section.
20 would contact the teeth if the toothbrush were lightly touched to the teeth with the
| power turned off. By "unitary structure”, we mean that, if the resilient member
ncludes a plurality of elements, such as fins, protrusions or lamimelae, the elements are
integrally joined to form a single structure that is mounted on the separate support
member.
25 In one aspect, the resilient member may be cup-shaped.
The term "cup-shaped", as used herem, refers to a shape that is
generally elliptical, oval, ovoid, or circular in cross-section and that defines a central
open area. The walls of the cup-shaped member may be continuous or discontinuous
and may define a cylinder, cone, frustroconical shape, or other desired shape. The

30 bottom of the central open area may be flat, concave, or any other deswred shape.

In another aspect, the resihent member may be fan-shaped.
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.In a third aspect, the resilient nenber is "textured". The term"textured",
as used herein, refers to a structure that has a nacroscopi c surface
texture. For exanple, the textured nenber may be conposed of to a cluster

" of ribs,whinssegeiumms, or other protrusions, or a conbPGRURHY+6$24¢1 bs,
fins, columms, or other protrusions, that together forma unitary
structure. As other exanples, the texture can be inparted to the nenber by
a manufacturing process such as injecti-on nolding, by enbedding particles
in the surface of the nmenber, or by selecting a material for the nenber
that inherently hastge %f“@&ﬁsﬂaﬁé‘d"uﬁsaise@ hehein, adfeBpen shapetdhilis EeamilySonme

i npl ementations include one or nole of the follomﬁng features. The
toothbrushmﬂm&ddpéacanﬂﬂbubeﬁymbmﬁh%eﬂﬁﬁ“@]ﬂéﬁéﬁoﬁ%ékhbﬂﬁs@mTHeO@Gb shaped,

f h d t d nmber | { h
FRSTR AT SR O
about 2 t ﬁuE‘iUps mAP EorfEPr S RAPSFh, @%ﬂi@ebr bike ngﬂ% arlsd diﬁt]ﬁ\]aiuﬂ) 1&@1@?} l S

substantially contihuous. Thé cup-shaped er includes a plurality of
segnent s Iﬁqhyabe slaifd, Rellew, irsnprhiprdoas] siydee, Wail ¢xanPhee gengpalbradipdgakenber

i ncl udes a eneraIIy cyllndrlcal conical or frustroconical side wall. The
t oot hbr us®v éﬁ@“*QFFh@%mHHGFﬁHé§a5mpIurallty of fin nenbers 2s extending

inwardly fi~oman i &0t ed Hgbéhgmegt er. The fins have
di fferent | engths, ﬂgng%qg and oEﬁ{ ﬁl&nesses 3 Ieast sonme of the fin

menbers conver ge tOThahﬁﬁsemnmaﬂ"awoeﬁﬂmahnhuhnsﬁh@muenbcdmihmbahas a shape
sel ected fromthe group consisting o ed c nes

nes, inver
cyI|ndersﬂm¢ﬁexEWh%eﬁ@@ﬁﬁh¥FnFﬁb & %ﬁ FEEed ERE R O gﬁ@fea5|ng
radjal _di S%]%Qt%] 3)1{) Qf]ﬁ%{;ggg\%ﬂfsr &l ottty otTnE!s‘?ox%UQJ §B§19§1qatmfbs' figd udes a wavy

edge The® t' 00t tther i'ncludes one or nore inner cup shaped
~'~ 02l )&c)lumﬂ@?ai%&aerprotmsmnls thaBtZ)getherrfmzmemmtajy smem:mefr s‘\scbtlsqzrosed

concentri cal within art open area define qX sha ng . The
cup- shape@kaﬁ‘e%%e?heéﬁﬁ‘ﬁ%@érbﬁ ”@Gﬁi@f&ﬁ@f“ﬁ’é‘gﬁ Y2 g@gu H‘ﬁ'?g ’é’&eﬁfs bgnent s
Lhat et At GORELINONS A SEp Y BLLS O dhR SR cPiRRRd-RR BaGe. AL | eas!

some of t#He™G eren e hei ght of the 5 brlstle tuffs
i's great egeldchiap atnlitﬂezﬁtﬁlfcg fthe ﬁ’ferrtbbetheulpherlazabehhsrmmb@c& texiure efgampistied menber
i ncludes a plurallty of protrusions extending radially fi~oma central hub.
Thelscent refll fagy i s generally cylindrical or conical. The textured nmenber

| ncl udes a pl uralit¥0f ihARIRLAE0SXHENM Ag bimomd womTBRIhIBAucIhe
textured nenber i ncludes elenent having an integrally 1o nol ded

surface tEM&uﬁﬁMmJhﬂwheximmégmmemmemeeomgmweesmahb@@hITbmcm%ﬂﬁ@@? formed of

a material Having a macroscopi c surface t %ﬁ%' lhe i nvention al so
feat ures fretsherrs %f‘eﬁgﬁ‘?dn%rﬁﬁelﬁﬁwp%ﬁslaﬁ%s} BebYtish heads described above.

In some inplementatigng,, Eth?eﬁﬂ%ﬁb@f &b?ﬁﬂe@%gpﬁr&%hﬂﬁéiezghﬁﬂm?@§é}ﬂh By ~ s and
stinmulation in addition I eani ng. The cup-shaped nenber nay hel p
pos1d i on fb about 2 to 5 mm. The cup-shaped member includes a side wall that 1s
substantially continuous. The cup-shaped member includes a plurality of segments that
define a discontinuous side wall. The cup-shaped member includes a generally
cylindrical, conical or frustroconical side wall.
The toothbrush head further ncludes a plurality of fin members
25 extending inwardly from an inner surface of the cup-shaped member. The fins have
different lengths, heights, and/or thicknesses. At Jeast some of the fin members
converge 1o intersect at a central hub. The central hub has a shape selected from the
group consisting of cones, inverted cones, cups and cylnders. The converging fin
members increase in height with increasing radial distance from the central hub. The
30 cup-shaped member includes a wavy edge.

The toothbrush head further includes one or more inner cup-shaped



. toot hbrush Head on each individual tooth during brushing. This positioning
of the head may in turn assist the user in obtaining a proper

toot h-to-tooth brushi-ng techni que, rather than using a scrubbing notion.

- Thi s seat Ww@2@atiipy al so hel ps to position the bristles 8GrASuNdinigoL he
cup-shaped nenber to nore effectively access areas between 20 the teeth and
along the gumine. In addition, the cup-shaped nenber may hel p Bold the

t oot hpaste agai nst the teeth during brushing. As a result, toothbrushing
may be Jess nessy, and the toothbrush Bead may be able. to hold nore

t oot hpast e meAhisd, diReENEATER 1B Wighat ep@farcofdnt batkdcggdiapsd the tooth
surface, which may in tune result in inproved whitening, stain renoval, and

cl eavi ng. ﬁmﬂwupﬂsmapﬂe@ap@drﬁémbﬁﬁsﬂdalp@oC%S@Pﬁ@ﬁlﬁ@“bﬁlQa%jGéOWEﬁW&f. In sone

nbod th b he f
ction of HesPHTLGr LR Ot AP b R RaNE BT e M RSPt BERbFOCh hoad nay |-

provi de enhanced surfag&scdpaNbMBe Riftsthaee Hﬁﬁeieﬂﬂh@fwhttsh§héihagﬁﬂwfpﬁd or
textured nmenber, both of which provide a erp g action. The increased
cont agt ar Gastid tufthis greatbethamihetheigheostlie Cae-eh mealebot h may al so provi de

Chventton vei 1) 15 duparerEredBgRe s PRl A B RS o r bt o
and drawi nggy. Vrgjog% LB BuG! ?h@@enhmk B & ey (g 1N Al BSonidalg. 1 is a

per spective VI a portion of a power toot hbrush, according to a flRst
enbodi nent of the ii Mhenbitaed nenfBeginchided & ploialiyl @J’rlamolelaeg?xtelzdmﬁnfldm% he

front tufts of bristles renoved to sh vgtheq(l?tal of .the ¢ sh_aled_
menber . Fi §omumog base. ol by tgruisianeper r“?‘g" cfAD lelﬁeqtémémﬁé‘P %%?B’ve vi ew
of a,foot hpr[gll'ééa s@%@&ség&% H Gt ek @r A mBhbETRRpHYE LAk TBEhbed foriite of

|nvent|on a side view of a toothbrush dead to simlar to the
one shown am&ezgalh@vm\g hkhatfmecdpwmfact teftweof bristles removed to show the
detail of the cup-shaped nenb ig. 2B js Cross- w_of the
t oot hbrush head showﬂp b ppvepigen ﬁso Eﬁr&’éeﬁ IB‘T%?]‘& HREDESRY ™ at‘lﬁ“%g%?t rush

t oot hbr ushy  HH.08Bed a3l € Perspective views of toothbrush heads according
to various a ternative empodi nents of the invention, with the exception of
Fig. 7A, which 15 shd)mrsomdnmm]ammdctrqmshhheadlﬂshsh/htadﬁmﬁlées FO-HI3§SERINE he
front tufts of bristles rermvedlﬁtos w t he . det f.an-sh

menmbés . Reﬁ@%l ?ﬁ”ﬁ‘da‘f%’ igjagditign tg,C ‘E‘Wbﬁhﬁgeﬁjafﬁmﬁ?fcrfl%] P Bo%téoégl%iz and a
neck 14. Ag i8] heaki AWM RARARELIDR dirRG trikhinRe Tafid podkedthgld théhead

oscillated during

may in turn assist the user in obtaining a proper tooth-to-tooth brushing techmque,
rather than using a scrubbing motion. This seating action also helps to position the
bristles surrounding the cup-shaped member to more effectively access areas between

20 the teeth and along the gumline. In addition, the cup-shaped member may help hold

| the toothpaste against the teeth during brushing. As a result, toothbrushing may be less
messy, and the toothbrush head may be able to hold more toothpaste. Also, toothpaste
may tend to be concentrated against the tooth surface, which may in tumn result in
improved whitening, stain removal, and cleaning. The cup-shaped member may also

25 enhance plaque removal. In some embodiments, the cup-shaped member may be
designed 1o enhance the foaming action of toothpaste.

In other implementations, the toothbrush head may provide enhanced
surface cleaning by the motion of the fan-shaped or textured member, both of which
provide a wiping action. The increased contact area of the member with the surface of

30 the tooth may also provide enhanced whitening and stam removal.

Other features and advantages of the invention will be apparent from



. brushing. An electric notor (not shown) oscillates the head thr-ough
gearing, linkages, cranks, and/or other drive mechanisnms as is well known.
El ectrical power may-be supplied to the notor by rechargeabl e or single use

~ (di sposab@)odaatizeri es. Further details as to how t he head/isoesweiloat ed

wi Il not be provided, as this aspect of the brush is not the focus of the
vwention. Head 12 includes ~ generally circular support nenber 1 G and; 25
extending fi~omthe support menber 16,4a plurality of bristle tufts 18.

Al t hough each tuff is shown as a solid mass in the drawi ngs, the tufts we

actual |y grchsimaRnURdfvAngl, @Ad fBBSHe Qfirhdi vi dual plastic bustles. The
bristles may be nmade of any desired pol nylon 6.12 or 6.10; and

may have any desired di amet @ESC@I@TTOM@:WW%F@& ufts are sul aponed at

t hey- bases by the suppart nenber; and | 1 p ao by any
desired tufting tec%ﬁﬁpgd%aQEJSP%?\XEIVIC“EO%OIPHD Pﬁapﬂgel ot éuséf hot tufting
or a staphiJgyipg QCesiRt eHB@dﬁﬂéﬁ%&thE‘ﬂ;‘:ﬁeﬁtﬁcﬁP be mounted tO nove on the
support nenber, as Is ~'v0 20!) - J237 j_ well lTu~own il~ the

toothbrush art. bedip 12 i emtuheto ancl udlelst}a foanp tuftagf s thesmioeovedio whi ch can
be seen cleanly jre Fig. | A_ in which sone of the bristle tufts have been
omi tted. Vts}}?adﬁ Wféﬁeo@ip -SHPEREEIYES a side wall 22 that defines a
central open area 24, %Q?E@dleﬁrae\xt beER:S. ﬁfgntral open area 24 has a depth of
fi-omabout 2 to 5 mmf neasured fi~o e highest point of the rimof the
cup-shaped nenber t digsh2isl opesgiccpod ntwaff atthethtbiesit hedd azrpelrdwyta anCup- shaped

menber 20 al so. includes a %)I urality of ribs 26 . that e tenq \ﬁﬁrdly into
the op enaléFr”éaé“?@mbPﬁé“e@uﬁ %élb‘@&“%n%‘ér 208 ?éldf')P’ﬁf"’e? FoIOP B HEE A%
resi/lient er f el ast omer .
The Gt er ATt n B e O e e o | 4 070
Shore A; wéthihof the cppehgredenerhiser d Fes SBseb ecdss-aectde plendy n@tlmnobﬂhbndém gn anal

di mensi ons of t he _cup-shaped nenber. The cfu p- shaped nenber 20 may be
fixed y mbeastsbavam FiteZt @hempPis heengaxine Wﬁip% Pt at abl y nounted, so

that the cup-shapedyg lRog xbsnwhid e the

t oot hbrush head is o Ci f}gta]%)9@1%%@11?&1;%?28%%}%%% }%ﬁgs be 1éﬁgc}r| vel by the
sane not ovariduatalt@setivd ablesirhéres bﬁmd,mxasumwhdu the emcraqbeosbﬁﬁrg 1519& whose
skilled in the art. Ifthecu-sHap |sfxeg¥ J 'dltrraybe
noubit ed b§hoAts WC (oHRIE e hsad Ishewe &u@“’“@ tBCﬁOW“EEP %%g? i‘etm‘?vﬁ pPace or
over - mol diynG, tHetget UL d SRR Enber . As shown in Fig. 113, the height
of bri stlgeﬂ%%u ts e%a%~ fat])o}\tl"lg Stﬁ%t oﬁnsurface , 20 S of support nenber 16 v~ill
general ly be great eRefehang tohég hgiagittweptodthisugupl shbydesia heartbey argle f i ~om
surface S. This height differenti t he dto ur around each
tooth, enEhRcdnd YR DISPRNIAGEH ]F‘iLH‘é f A ]éefagggtlsﬂ%ﬁ Cﬁ]@‘ﬂmgbove There
is also a t adiefd-B1Enbioaln RSh IS odc g itk 108 MhrobEd tdiSiel iilages, The end
bristle tltﬁ‘1 €8ﬁq |.Ce.c, ti?ek? ufts ?jr:%t are adj acentog g or%g axal‘%s ‘of the
t ootohbr ustra@is, pedkr dthar sivenntdbeninaads 3 vllilsoastn. Estr cah}vcewm?d\ebe t han the

sidée tufts 18b, For exa t he ht . of cu may be
fr om aboutPBNE! 1058 RGN ‘\R/F}E%g'faﬂ?g ) H’F’}Eu‘l’Sces(g‘f%%aggfﬂﬁpeéﬁﬁut ]etjo )?/)O| u

taller than,jhe IS'HBWSLH@H% TBEERAcd Rilbhot b%rpﬁ’m:@&p% tifs £pk@ o]f:fhé'@mo}i n
hei ght, and the side tufts 18b bei ng about to i5%taller than the

cupshapedismettierfpcs.qf .the mbeuton5. 8 to 1 1.5 mn in height. Malting the side

tuffs shorter 30 th%{% hg,eg}%gtyfts alllovvs the | onger, t fts o reach in
between the teeth, WWRd &2 iMlidenpecneally cicyia SURPOEARC ]P% $>EME gum i ne.

25 extending from the support member 16, a plurality of bristle tufts 18. Although each
tufi is shown as a solid mass in the drawings, the tufts are actually each made up of a
great mass of individual plastic bristles. The bristles may be made of any deswed
polymer, e.g., nylon 6.12 or 6.10, and may have any desired diameter, e.g., 4-8 nul.
The tufts are supported at their bases by the support member, and may be held in place

30 by any desired tufting technique as is well known 1n the art, e.g., hot tufting or a

stapling process. The tufls may also be mounted to move on the support member, as is



-V O ZzZf)(I-t/07123'7 ~ 1" CT/~J3S2(l Il .~/ Q1 ~_6111 -6Toot hbrush heads
according to other enbodi nents are shown >I1 Figs. 2=10. In each of these
~enbodi nents, the support nenbers 116 are generally elliptical, rather than
circul ar @8 ,spywzin Fig. 1. The elliptical shape provi dasr/aggwes/fedm f or
additional bristle tufts, and thus these toothbrush heads further include
curved, s elongated interdental tufts 28. In these enbodi nents, the

cup- shaped nenber and bristle tufts are-generally shorter than in the
enbodi nent di scussed above. In an elliptical head, the reduced height wll
tend to g fortable and less "bully" feeling izl a
user's mﬁ%ﬁ.ﬁﬁgnﬁwﬁg@%ﬁ?ﬁfﬁm di scussed above, the bristle tufts are
general |y taller thdfeaihe foupershapded armpibeped macralitovA, VICECH boxent he 1o

interdental tufts 2S are also taller than e cyp-shaps r .g., b
about 30 ti2dpK Figadh. BV EHESS dﬁ?#élh%‘ ‘Bﬁ%\me;ﬂ’%e‘ﬁ‘agggz@rﬁgﬁ%—éﬁ?cﬁdgs a d
different rrT)%eYIRJevEf %g iﬁdﬁ?c{e?%@ﬂ@%a’l‘@(. ?Qﬁﬁt- delifesne@duildsenshev. | Geder@ly, e cup

er u el [

shaped ne I nc es a si S wa 122, and extendi ng inwardly
fi~0zn theegidapenkica 24 hpd adepth oy fofm atiobs2 805 rivatmesnirdigen Hic laelfeher al |y
cylindrical central hub 32. In alternate enbodunents fhnoct6 shown) the
central hosintey aimehieaupshaRedRERREs &0 e RWERIPS ™ QL g ke R BB v~ Fi g.
2B, the ribs are at the hei ght Wy t "terarBerihieet er, and
decr ease iCﬁ’Pﬁ%aBﬁ?mgg‘%?]h@?@p%ragg%ha ]eEﬁl@gOnftq}ebrg.ﬁ'}%%tg%ergr ange(rgnt all ows the
ribs to aghe @sen £0a 25qURECGRLSaped MembaaD it peeftreldy Horsnedfdeaesiidng addi tion of
the central huh adds strength to the total ,structu_r& and t_hFhri bs. If this
addi t i onalmzerangthes) = ehrstoneguis 8 FBPPESYSA N a ReBLiYR MRS ent r al

hub 'may be omtted,, and the rli I i n§, chhaldhek, or may
stoploshoeef?)lfsulc tsﬁlpgté]%: Si’%aé.lg?é? f%%ﬂagagﬁgb @g%ﬁv\%n&%{ I%?grefg§ cup- shaped menber
220 iizcl udrstien Sépdadmabh 122Rsandnd diteendibngf thawap-dhapef memiche side wal |, a

plurality of 25 larger ribs 34 and snaller ribs 36. The larger ri are

| onger (i.e., ext endTh@tﬁUPh;@?quﬁP%n?@r’i@Oéléaﬁ’t@rfl)“,eﬁlé(ﬁao‘f%@e%&g 8018.{“f”f5er ent

t hi ckness .and/ or_ hei ght a i DShaptdnlchBeerbegvaanissushown in
Figs. 4 anlg® ,Oltlﬂ@el%%ﬁiast%?l @ghlhr}g?fbssgﬁhétgﬁ%éﬁ mented. 1. .. it SEas a

di scont i nyQUsyS bAewhad (hetib@bbiveichesdas osiljpkadr allietspnpinganciieat waxkgnents. The
segnented structure inparts flexibility tq the lﬁg@-sh(?%ed ggn‘?l?eor., and may
al | ow t he driypn Shapreskmesnaier thebocalstesihs et BV eud PRETTSUPRI UM EEe. As can
be seen in, K g. I e | IBALS it RS- BEIRBRMeS, @htydeihdmedry grooves
22 that doslefon %ﬁf&ﬁﬂ%%%gggﬁ]}észt)’o~/?1%2~01 not extend to the bottom
of the cupmskepeshtioralnedibigee,.c Ashasaresing it,in phee segnenmrediaes! atct ed to
forma unitary structure. In head 312, shown vi Fig. 4, cup-shaped nenber
320 incl ucFéEP%ZTéW@H%?ht ed side wall that includes four arcuate segnents 40
having grooves 42 s np, Wdihight bheiorentc entigfveanempdeffaced by

t he cup-shaped rrerrbe%p%og&g%\gﬁ%i sposed gt‘h\/vo concentrically arranged smal | er

i nnefy cup-$bafgsortandisies 1441k pehedBly BEteeezteri tharethe daight plthe quprEra»Efs have t he

sane segnented structure as the outer . - shaped er.320. The centric
menber s provihde A Fapgeixtrt alas QF’égt. d1$fgll9angg ﬁ‘ﬁ%‘c’?f %ﬁﬁd E%%Ol}t%& (?Olg]ﬁd:f ace,
v, ~hi ch e Rl %ﬁ?ﬁaﬁ@ﬁ@%‘%?%&h—%%mmdtsﬁné Rl askfibdsd Ao¥am in Fig. 5,

cup- shape aln 1 ncludes a segnented side wall conprised of
four arcuate segment Sherk it dldui shegih ciifferenia] batwben 1he @lifésxend hesinwaiedl y from
the side wall, as in the enbodi nen hown i.n Fig. 1. |n L Ient
shown in Fiig emwl brisdadules 134, hey H}féghﬁﬁ@hﬁﬁéﬂl&ﬁ%ﬁ%ﬂ&]ﬁﬁ%?‘ ]%%gﬁpﬁg?l %ggursgﬁa wavy
fringe 54 ex di Int: er,. . e WY1 8bs For extgsple,She

rel a*t%i vel ynescgﬁtg “é]% tﬁ%)gé;a?bllze]?a@lgﬁf %gﬁgngﬂ\%ﬁlﬂlﬂ%]gy flat when pressed agai nst
the surfaciigt driee dupedhbpedThérabarayayaicl foun tbmit Br5 togkd ma, stithdee entierist he guns
and between the teeth, providing Pl aque rermvgl ) aqjg_ um st Iﬁté en, whi ch
may reducel & hgingiabew 20¢e ABYlRll§ thaide LR pag8C MEE 5" t*rh cRNELEC B about 0. |
5to 0.25 m_.nmeasur at. .| t e Q8. mMm nmeasur ed
at its bas %ﬁ@r]émﬁea”g (r?}i’cnsddee Jﬁrl%ls rllgg%) ﬁgg rg}llborru:il gg Ogg%ﬁggcﬁpﬁ gﬁapgd menber) .
Wi | e fourgpelabieydky clgar86uvEy es1 We nghavneiin. Fidingthe side def shedemore waves
and/ or smaller waves may be used. The nunmber and size of th@ waves are

sel ext ed i‘dnaptthn/ti:rdﬂdut’]eslslm@dhi)hljﬁ@rdﬂlﬁétqliﬁﬁﬁulﬂlé@?w‘i‘{@éée BED, 311 th

t he desi gné descrj bed aaﬁ)ovsl in that the cup-shaped nenber 620 includes ribs
60 that arBOTHENHEERARERSPEN ™ 0 the 25 | ongitudinal axis of the
cup-shaped nenber. In the enbodi nent shown in Fig. 7, head 52 includes a
fan- shaped nenber 520 that has a plurality of ribs 50 extending radially
fi-oman outer surface of its side wall 52 in a fan-li ke arrangenent. In
this enbodi ment, the side wall 52 is generally conical. Aternatively; if
desired, the side wall may be cylindrical (not so shown). In this
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. define a generally circular nmenber, arzd are arranged in groups that are at
right angles t.o each other in a "woven" pattern. However; the textured
~nmenber may have any desired shape and arrangenent of lanellae. It is

gener al | yygr&fspri8d that the | ammel ae be rel atively cl oselyuspacedpie. g.,

t hat spaces 726 be | ess than about 0.75 nmm w de, uo nore preferably about
0.5 mMmmor less. In the enbodi nent shown in Fig. 9, head 812 includes a
textured nmenber 820. Textured nenber 820 includes a generally cylindrical
base 822 and, extending fromthe base, a contact portion 824 that includes

a. central hub 826 af%ﬂ?on@hqfeﬂﬂ dX oRfmg tolRSh&28ntexitrednl ng shadnai Flgsfromthe
hub. Textured neznbe.r 820 nmay be 15 foaned of a foazz~;

provi de a2sux flaceclt ekthaseezmbadirnéngs, ehtbs)@[m@m@e@bmmlq fﬂeﬁegera@) @ 1P1I‘fé%1d 9l 2
i ncl udes a textured nenber 920;._. ncl ner al | base 922
and, ext efelher-tat GG R SNYRR B Fig: |y ﬁ?%&ﬁ?%ag&agﬁﬁﬁqﬁ,dr?é)tf)’%&@g&lf#art provi de

the ”e”beraddl EH]%u%)t‘?@‘ ‘ftrseé?ldftﬁ@é thed bEMbHEE UeiRel i mdedpeavidied i n many
ways, for ormng a resilient nenber of any desired shape of a

mat eki al hﬁmgﬂgdanﬂﬁmﬁmsmﬁpae imﬂkatenMHMDaﬂetheCQJﬂﬁ@ﬁdéﬁﬁﬂmb@ﬂied f oam
or a material having texture-inpart.i o enbe i.ts surface.
Ot her enbdubteefls aﬁr&ewﬂﬂlﬁlskplit%éh%’dﬁgg ‘%’?bcf(i‘fél etoq ﬁ%%ﬁg%g] éalnl Rsag] For
exampl e, wilg 408 GHPrhARAT e ThR ol So ammamugmowmmauaanczs

centrally- ush head, 1f desired it may be positioned
of f cent enggs W&ﬂl%ovf@é]mgvﬂilalxﬁeﬂsammhsAembmdlehmt@dmemvélsslhﬁsvma wie, e dr awi ngs

a~~d descri bed above, many ot her pes of ¢ p S ape y, he used,
as will bérisid fufteatregeesd tallpr th@@é%ﬁ 9thIaE fgsr%“ﬁblp%é&ng la-é t he

side ~all .of the ¢ geglc,oqg, ehosWd@ce; or may
Li e 18t r ai GHE'IEPYEE W%Z%haggg%@gﬁ%d%ﬁ% ‘és %e%éggsll gn. ddi ti onal | y, which

t he cup-shaped nenber is descri bed above as V%- 2Q(I-t/11712 1i ~

f'CT/~J3S20(1-1/(102-'(11 O/ be>l [l d |
tufts, if EiESI r(ed tﬁéa‘(cé@éﬂsqﬁﬁ&%% %i%g‘}r‘)lu‘ﬁg:ygsb r%d%‘ihi‘;eislap "%t ﬁ%g% ©

suwounded bg B St Iee]lelfts For exanple; if desired the side tufts 18B in
Figs. 1 cSUPE 6?71%? ed. Moreover, while beads for power toothbrushes bane
been descri bed aboveln Heedild, ehcbwmmﬁgris chpshagdirhentiee 420 edudge 8619 bed above
ind 126 usi?allolgz??nndugiiergd(?ﬁ)gt 122/21:1 ds]}b gm tlhg si g %\'aql ad plurality of ribs 30 that
converge at a generally cylindrical central hub 32. In alternate embodiments (not
shown) the central hub may be conical or cup-shaped. In this design, as shown m Fig.
2B, the ribs are at the same height as the cup at the outer perimeter, and decrease in
height as they approach the center. Tus arrangement allows the nbs to act as
20 "squeegees” to clean the tooth surface. The addition of the central hub adds strength to
ihe 1otal structure and the ribs. If this additional strength is not required for a particular
design, the central bub may be omitled, and the ribs may simply intersect each other, or
may stop short of intersecting. In head 212, shown in Fig. 3, cup-shaped member 220
includes a side wall 222 and, extending mwardly from the side wall, a plurality of
25 larger ribs 34 and smaller ribs 36. The larger ribs are longer (i.e., extend further mto
the center), and may have a different thickness and/cr height than the smailer ribs.
In the embodiments shown in Figs. 4 and 5, the cup-shaped member is
segmented, i.e., it has a discontinuous side wall that includes a plurality of arcuate
segments. The segmented structure imparts flexibility to the cup-shaped member, and

30 may allow the cup-shaped member to conform better to the tooth surface. As can be

seen in Fig. 5, in these embodiments the segments are defined by grooves 42 that do



Soow 4 2(0)()-tlli7l 23" -10 CILAilYI~S 1. A head for a toothbrush
conprising: t~CF /1 JS2(1Qf/c)(12-1()3 a support nmenber, a resilient
menber extending fromthe support nmenber, and 5 a. plurality of tufts of

bristles wybhendi-ng-f romthe support nmenber and at | east mamydadd20:
surrounding the resilient nmenber. 2. The toothbrush head of claiml,
wherein the resilient nmenber conprises a cup-shaped nenber. 3. The
t oot hbrush head of claim 1, wherein the.resilient nenber conprises a
f an- shaped menber. 4. The toot hbrush head of claiml, wherein the resilient

menber conpy ksesd & hexbusSh MBIRS) shaped B4 0hPIUSN HeadQhschai m I,
wherein the head is configured for use on a power- toothbrush. 6. The

t oot hbr ushcoheatedab fomak mm2arywheceian t he cup- shaped nernber conprises a
resilient material. 7. The toothbrush head of claim 2, wherein the
cup- shaped nmenber iﬁﬂﬁﬁﬂ%%“%SB?%%”V%ES*FH%FMH§8§ﬁﬁ§¥éﬁ?p&F?Vkﬁéntinuous. 8.

The t 00t higg sl eade gty 6Pt Zres MELELA LDE G0 HAREH HIRADES | ncl udes a

plurality of segnen at define a discontinuous si a 9. The

t oot kbr ushhéreldwedn. CWahimiRs opdretericn ateh @efingd-t5hap edp-pieapae imdnttel 8RS ea
generally cylindrical side wall. 10. The toothbrush head of claim 2,

wher ei n t KESDOBRSH 19086 A 21 aRRICBECT Nk E FBP-aP AR d daFinkeas 4Hpnd 46.

f oust r ocony - S : \ of .clai.m2, further
includingqgﬁ%%ﬂ?gﬂﬁpﬁﬁ%%d#ﬁ%n%%%%gﬁgmgﬁ%%%%gﬁéﬂgﬁEQ@%ﬁFH%Qﬁé?%%%an i nner.

surface ofcupRRaped pnesitapszd. NERBesncedt?ic mERDetsqObNbE = Jahe bedste @Feagbai m 1
Wherein the resilient nenber includes a wavy edge. 13. The toot hbrush head
of O al || [comtack ik Hertoeth shifass, §hethenarpravie inrresd dedurthaped nel nbers

%ﬁggf?d concentrical Ly, Va2 tivh A'mQRE Ry Ra8a ARhiNePhafYp iR cuG8 4 T ent
segmented side wall comprised of four arcuate segments. In this embodiment, ribs 126
extend imwardly from the side wall, as m the embodiment shown in Fig. 1.

In the embodiment shown in Fig. 6, head 612 mmcludes a cup-shaped

member 620 that has a wavy fringe 54 extending above its upper edge 56. The wavy

15 fringe is relatively soft and flexible, so that 1t will lay flat when pressed agamst the
surface of the teeth. This may allow the fringe to shide under the gums and between
the teeth, providing plaque removal and gum stimulation which may reduce gingivitis.
Generally, the fringe has a thickness of about 0.15 to 0.25 mim, measured at its top
edge, and about 0.4 to 0.8 mm measured at its base (where the fringe joms the rim of

20 the cup-shaped member). While four relatively large waves are shown in Fig. 6, if
desired more waves and/or smaller waves may be used. The number and size of the
waves are selected to provide desired product attributes.

Head 612 also differs from the designs described above in that the
cup-shaped member 620 includes ribs 60 that are inclined with respect to the

25 longitudinal axis of the cup-shaped member.

In the embodiment shown in Fig. 7, head 512 mcludes a fan-shaped
member 520 that has a plurality of ribs 50 extending radially from an outer susface of
its side wall 52 in a fan-like arrangement. In this embodiment, the side wall 52 1s
generally conical. Alternatively, if desired, the side wall may be cylindrical (not

30 shown). In this embodiment, the fan-like structure of the cup-shaped member may

enhance the foanung action of some toothpastes. The ribs may also act as "squeegees”,



- ~~% 2(1(21-t/1171237 ~'C1'/US2(1U-t/Ai2-6(?1 -11 |4. The toothbrush head
of claiml3, ~~, ~herein the resilie~. ~t nenber and i nner cup-shaped nenbers
~are conprised of segnents that define discontinuous outer walls of the-
cup- shaped nwenpars. 15. The toot hb~l >sh head of clai m 1rd}/uszhenemer at

| east some of the fn s nenbers converge to intersect at a central hub. | b.
The toot hbrush head of claim 15, wherein the central hub has a shape
selected fi-omtl~e group consisting-df- cones; inverted cones, cups and
cylinders. 17. The toothbrush head of claim 15, wherein the converging fns

nenbers i ggreaseddh-bREANE aidnh i ncreasing radial distance fi-omthe
central hub. 10 18. The toot hbrush head of claim 11, wherein the fins have

di fferent |engths. In®eeThedinsot stovush Frgeddberd ClZapahdes a tefigsdein the fills

have different i cknesses.. 20.. The toot.hbrush . f.clapm1 |, wherein
the fins Wavgeld’fzgftg?téﬁfopf@ 58 REL alﬁ?(."“%ﬁﬁ“‘?ﬁ%%?%&]ﬁg OB ¢l aim 2.

v, ~herein SYRShaneshBRehe dehifesu@huePemcianikRk 7apes faaigsg a depth
of i~~om%1n(l;)5§? Z%CO 5 ngtﬁ 22. 'i'he todti)?hbrush head of claim1l, wherein at

| asts someinafiffarke ditettisnshaeevedi ftéankedt faekilghhis enodzrent,The lawaslie-ba ush head
of claiml, wherev~ the height of the bristle tufts.i reat t han t he

hei ght of d¢fme aré’é§F1]a]13éﬁ‘f¢%r?%‘i§’?b‘°‘“2%‘d HhA 86¢ Ho¥'GSPY thr?iﬁ% agflg {%H%]ﬁs&
whereiil th - gl LNelYAes: theRbMDAI h¥mBlr REPEdESLPNS

ext endi ngmreglallf’ gpﬁﬁ@%‘ﬁ??@%ﬁ go hu%.’ %55. The t]ongt h]br t}sh\heég of claaln
24, ~hei ~gdslrkd tihge eantrralgement dSlagelter &l &k geGalbopictated tbytl thathnirodie or

cup-shaped. 26. The toothbrush head of claim 3, wherei e height of the
bristle tbfitelativelyglasglyspadedahes Higt Fﬂ&%%?"—@?e lﬁ?ﬁéhﬁl&%b%gé gc]lmwe‘f?& r. 27. The

t oot hbrush hea, L4, n&kn the textured menber vlcludes a
pl ufal i tymS?C}?}g%?%/blbg%auvgl enr}le\éﬁ;\btgs érrendi ng froma comon base. 30 28. The

t oot hbrush head of nithkrRmd3dimenhgtoannn §&. d, kt¢a@ridtisclodespr ieswret ot rusions
-0 2a0- THEREHLL. T TR BOTOCT EhRs s ABBR colndheatast B ERL NALT ONS
extending from the base, a contact portion 824 that includes a central hub 826 and a
plurality of ribs 828 extending radially from the hub. Textured member 820 may be
15 formed of a foam, as shown, to provide a surface texture.
In the embodiment shown in Fig. 10, head 912 mncludes a textured
member 920, including a generally cylindrical base 922 and, extending from the base,
a plurality of small nubs 924 that provide the member with a textured feel.
A textured feel may be provided in many ways, for example by forming
"0 a resilient member of any desired shape of a material having a macroscopic surface
texture, e.g., an open celled foam, or a material having texture-imparting particles
embedded in its surface.
Other embodiments are within the scope of the following claims.
For example, while the cup-shaped member is shown in the drawings as
25 centrally-located on the toothbrush head, if desired it may be positioned off-center.
Moreover, while various embodiments are shown in the drawings and
described above, many other types of cup-shaped members may be used, as will be
well understood by those skilled in the art. For example, the side wall of the
cup-shaped member may have a tapered outer surface, or may be straight sided or héve
30 any other desired design.

Additionally, which the cup-shaped member 1s described above as



- 29. The toothbrush head of claim4, wherein the textured nmenber includes a
nol ded el enent haring an integrally nol ded surface texture. 30. The
~toothbrush head of claimd4, wherein the textured nmenber 5 conprises a
resili entwoenbariifiorred of a material |aving a nmacroscopico/simfaaest ext ure.
31. The toothbrush head of claim4, wherein the textured nmenber conprises a
resilient material. 32. The toot hbrush head of claim4, wherein the height
of the bristle tufts is greater than tBe height of the textured nmenber. 33.
The toothbrush head of claim 1, wherein the resilient nenber conprises a
mat eri al  haen@rrbexdddr &r4)18xeds iy beis el GF esheabedapdkhhped hembarhack 34. A
head for a toothbrush conprising: a support nenber, 15 a resilient menber
ext endi ng dhopartidlly syuepedad 1n’é?ﬁ§g¢ tufishdor esdrmplent dessad&re éd ngsd8Bect ed from
ti ne group..consi sti.ng of cup-shaped nmenbers, fan-shaped nmenbers, and
t ext ur ed ﬁr:éfﬁbércg?ltda{ﬁoor%‘“ﬁ‘?ur ality of tufts of bristles extending fromthe
support member and ai1ol838t WAk hidak p?:!%e"r%ﬁlﬁ]brﬁgne%m@vé B&thldeS@ipepenber. 20
35. A head for a toothbrush conprising: a support mnmenber; a resilient
nmenbeéer extaboh, mepilfent-owenbhe havupg dret feaprdy eescridpd alzovelroayabe wsgd obh manfuls of
bristles ext ?Fdi ng fi~am.the support nenber and at |east partially
sui ~~oundi'AYPPHER el i9F 8t nenber; 2s the head being configured for use on
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2. The toothbrush head of claim 1, wherein the resilient member

comprises a cup-shaped member.

3. The ioothbrush head of claim 1, wherem the resilient member
10 comprises a fan-shaped member.
4. The toothbrush head of claim 1, wherein the resilient member

comprises a textured member.

5. The toothbrush head of claim 1, wherein the head is configured for use

on a power toothbrush.

15 6. The toothbrush head of claim 2, wherein the cup-shaped member

comprises a resilient material.

7. The toothbrush head of claim 2, wherein the cup-shaped member

mcludes a side wall that is substantially continuous.

8. The toothbrush head of claim 2, wheremn the cup-shaped member
20 includes a plurality of segments that define a discontinuous side wall.
9. The toothbrush head of claim 2, wherem the cup-shaped member

mcludes a generally cylindrical side wall.
10. The toothbrush head of claim 2, wherem the cup-shaped member
includes a generally conical or frustroconical side wall.
25 11. The toothbrush head of claim 2, further mcluding a plurality of fin
members extending inwardly from an inner surface of the cup-shaped member.
12. The toothbrush head of claim 1, wherem the resilient member includes
a wavy edge.
13. The toothbrush head of claim 1, further mcluding one or more wmmer
30 cup-shaped members disposed concentrically within an open area defined by the

resilient member.
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17 The toothbrush head of c]aun ]5 whm em the conver gmg fin members

mcrease m height with increasmg radial distance from the central hub.

10 18. The toothbrush head of claim 11, wheremn the fins have different
lengths.
19. The toothbrush head of claim 11, wheremn the fins bave different
thicknesses.
20. The toothbrush head of claim 11, wheremn the fins have different
15 heights.
21. The toothbrush head of claim 2, wherein the cup-shaped member

defines an open central area having a depth of from about 2 1o 5 mm.
22 The toothbrush head of claim 1, wherein at Ieast some of the tufts have
different heights.

20 23, The toothbrush head of claim 1, wherem the height of the bristle tufis is
greater than the height of the resihent member.
24. The toothbrush head of claun 3, wherem the fan-shaped member

mcludes a plurality of protrusions extending radially from a central hub.

25. The toothbrush head of claum 24, wherein the central hub is generally
25 conical, cylindrical or cup-shaped.
26. The toothbrush head of claim 3, wherein the height of the bristle tufts is

greater than the height of the fan-shaped member.
27 The toothbrush head of claim 4, wherem the textured member includes
a plurality of individual elements extending from a commeon base.

30 28. The toothbrush head of claim 27, wherem said elements comprise

protrusions selected from the group consisting of lanmelae, nubs, and combinations
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a support member,

15 a resilient member extending from the support member, the resilient
member being selected from the group consisting of cup-shaped members, fan-shaped
members, and textured members, and

a plurality of tufts of bristles extending from the support member and at
least partially surrounding the resilient member.

20 3s. A head for a toothbrush comprising:

a support member,

a resilient member extending from the support member, and

a plurality of tufts of bristles extendmg from the support member and at
Jeast partially surrounding the resilient member;

25 the head being configured for use on a power toothbrush.



