WO 02/ 45617 PCT/ EPO1/ 14040 BRUSH PART FOR ELECTRI C TOOTHBRUSH Thi s
invention relates to bristles for electric toothbrushes, in particular to

bristle c{w,s(}z@‘g?”f or electric toothbrushes. Electric toot Tﬁ%?ﬁaﬂﬁnera' |y
conprise a handl e which i i I r supply and a. drive
%@%ﬁaﬂzﬁg cgzltq gf.E R8 *horReiRYE

nmotor, a neck extending m t e and contairning a transm ssion

neans e.g. a dri vehishafehtio@rthtes fridstlePRE tlevticabothhrobhtdein mrtvulatd e hol der
nount ed thereon for ‘rotary notion about a rotation axis, and connected by

t he transni shiigle oustars farglachie tapthbrushes. cl ust er of tufts of bristles is

nmounted on a surface . of e -hol der, ..ext endi n er al in a.bristle
direction, with ¢ Flee 1°éﬂ?fhgﬁu81§‘?§sciﬂn_?%u¥ ﬁ%mliﬁsebq%?%’ﬁ[éewﬁfd’ §(é9t?mf} SRE T base
end, set 4n phget awgranaaﬂarm%mﬁhﬁ&aé @i bS8 ndddRAdd @ ntiRhee” -
Generally the bris tufts extend generally parallel to the rotation axis.
Cener al | y t heatsarisiien maasle. @adiriveiskift, anfialbdesh garteviitioimglues ohgsteddildel  axi s
direction, and the rotation axis,is at a transverse angle qio this axis
direction, emgunigdihsreqn for rtary mefign a&ﬁb‘l*’e@f‘“’@&r‘?ﬁﬁn?‘}ﬂ ¢BeErd &Y the hol der s
repl aceabl e &&&ﬁl&i&?ﬁﬁ&ﬁ’m ‘ﬁ{etrﬁ&ok%@{u%f of o Bridld§ i\ tntedhh & Jude

rotary notion is oscillatory, 1.e.  notion i1nvolving reciprocal “angular

di spl acenent oféhe tblder, BRRAJIAG Fehdrally incdbidtloelireetidn, Wit thsiy éndelbsishioithe | udes
oscillatory rotary notion. Sonetimes the rotary notion also involves a

reci procH)  bagle holdprfier theirhaseardasetdn thethwldariand theindstalgndidhest frm the

oo type o HoRg AP s MR RN AR e g e SBh 0L R 1)
(TM el ectri geh@aniedahdle aneak RAE bribtl AR el GHy Idagituddidl akisRktiispunt ed

for oscillatory rotary notion. Electric toothbrushes are known from US
4, 608, 968 andndiec ®t880107xi9BAL 6 tiansvevdei anpletth ¢his axXis diredtiony ¢.gt gamsrallyat ar r anged

ot 22%?3 f’étaﬁ’?faﬁtl %@I@Lﬁ%&%ﬂ@"tﬁ%Bﬁ@kﬁiﬁ&rﬁé‘reﬁﬁkgﬁlﬁéﬁé%h%éﬁ@f%q%hge' i
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have their bangildrelispldcesent abobit aedampositioin Bnd theGe@dn Yoeary chdréie ifddliddsi on
axis, leaning toward a central -|1ongitudinal plane of the toothbrush.
WO A- 0041592 0%ildatprygetarmmoteriSomatisey thetoiary matiesalsodnvalwstaiseipgisabr i st | e

cluster in V\'géc%hqg%ﬁ Iﬁloggmglfl;t og;}- eZtgr!isg%lh%[deer hl%évgrc del r%{)‘.[altilglgell iag](%aaf%%\é\ﬁ(rng the 30

f
rotation axis!nacnc rami arran n .
t oot hbrushes, i . eNuhRashRRbHSHRE M éHBsbiricHdotIbREhIIf €hifBipe farelbwiMid:C h

operate solely by the notion of the user's hand, bristle configurations are
-1 20  example the applicant's own Dr BEST "E-FLEX" (TM) electric toothbrush launched
in 2000 which has a brush part mounted for oscillatory rotary motion.

Electric toothbrushes are known from US 4,608,968 and DE-G-88 07 968.6 in
which the tufts of bristles are arranged leaning outwardly relative to the rotation axis,
with progressively less steeply leaning tufts toward the centre of the cluster, and with

25  tufts at the centre of the bristle cluster arranged parallel to the rotation axis. EP-A-0
765 642 discloses electric toothbrush tuft clusters which have their bristle tufts
inclined an a non-zero angle to the rotation axis, leaning toward a central longitudinal
plane of the toothbrush. WO-A-0041592 discloses an oscillatory rotary electric
toothbrush bristle cluster in which the tufts 6f bristles are inwardly leaning toward the

30 rotation axis in a conical or pyramidal arrangement.

For “manual” toothbrushes, i.e. toothbrushes without an electric motor and

which operate solely by the motion of the user’s hand, bristle configurations are
-1-
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SUBSTI TUTE SHEET (RULE 26) WO 02/ 45617 PCT/ EPO1/ 14040 known in which as
viewed from-certain directions, particularly fromthe side, the bristle
tufts, orwigwisseextrapol ation, are seen to converge and criggsepolfddoi s for
exanpl e disc - AL 8.3 =, - : . = . .FR- A-
2, 624, 360, Jg%}ﬁﬁ{nzﬁa%g N ﬁ%’é-di?‘g?58@55%‘%3‘3@%@%8%?5@5@“%%?%851, 876,
5 US- A- 4, 776pR&%, tufdS- drtheid é4trSpolatioig aldebn 99 EBREEE arlderdssd AhiisFOA and DE-
A-35 44 256 disclose el ectric.toothbrushes with bristles which are crossed

inan "X aexeapiedsploseinRBs6RA 00, BEG182d02c8%/s6 FR-A1683311.0BR AT se

between e LoBHHOANURERGY 2 Lk WS EOR 273, 5 SHES B pRPRZE
present invepkion ¥ GSATSIA-S074 B AUE WV OLA DY) B9eh UDkes-44an F1eml IDE-
t oot hbrushes of the above-described type. According to a first aspect of

thi s inventi Am35dbRasdisgasd elé¢atric toothbireshes vith bristhesmuhniok hrei gogsedin ae K whi ch
includes a bristle holder mpunted for rotary notion about a rotation axis,
15 a plural i 28Rk st tufts projecting froma surface of the bristle

hol der and havi ngythei h Ra388e aﬁgt@&%qhog Bﬁm&%!té(&ﬁ@le%ﬁﬁ’%%ﬁ%gﬁaﬁaﬂﬂh%“ on

axis and | eaning outwardly away fromt otation axls at therr

di stal end i slefnihg bEthedntergroximal fiRaced taédnothe goettswhéramint bai ¢olleas &,is amd a
pl ural i tﬁbOf second tufts projecting froma surface of the bristle hol der

and havi Hy t plipet of slkecrresant dmygaiéon te raoyiee giyBaprayedibrastierrdusieian slegiric 20 axi s,
h teri - the fj fts havi their b t
characteri se]gjlog?g thﬁeg}{h%sé%?‘%@glesg@%ecegﬂgg‘%u s having their bases a

different ra nces from ation axis, the first and second

tufts oriented relabdrdfglto atflist dspdcabf B d¥brftiohUChiush peat forlan @lepRicht al ong
their base-distal end length the first and second tufts are respectively at

radi al di st atroddraghdsprdedadovhich ineluses g bristihheldeti théuntedhios rotarytrhetion 25
respective radi al distances less than the difference in the respective
radi al di st afR® 2 IYPUPRAYIS, hases fromthe rotation axis. According to a

second agpect of E:ﬂtxgalﬁt?‘b?gﬂrét%s‘gprgfe Réfuta $uof c?‘gfr B BFktld Fold&@hbr ush i

provi ded which inc es"a bristle holder nounte rotary notion about a
rotati on axi havidftleirfasesadrrangedin o palggont ardirgl the ogtetddn axgs dadleadngur f ace of
the bristle holder and having their bases arranged in ol ygon around the
rotation axi SUVEHYY W8V dom ih@?yotgfion axis so that their distal end is Rurther St from the

rotation axis than their base, and a plurality of second tufts projecting from a surface
of the bristle holder and having their bases arranged in a polygon around the rotation
20  ‘axis, characterised by:

the first and second tufts having their bases at different radial distances from
the rotation axis, the first and second tqfts oriented relative to the rotation axis such
that at a point along their base-distal end length the first and second tufts are
respectively at radial distances from the rotation axis with a difference in their

25  respective radial distances less than the difference in the respective radial distances
of their bases from the rotation axis.

According to a sécond aspect of this invention a brush part for an electric
toothbrush is provided which includes a bristle holder mounted for rotary motion
about a rotation axis,

30 a plurality of first tufts projecting from a surface of the bristle holder and

having their bases arranged in a polygon around the rotation axis, and a plurality of
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SUBSTI TUTE SHEET (RULE 26) WO 02/ 45617 PCT/ EP01/ 14040 second tufts
projecting froma surface of the bristle holder and having their bases
arranged wo @/48017ygon around the rotation axis, characteripgggegeyqadutie first

tufts conpri gicBed amsip%jeéﬁﬂggwﬁgrsuﬁﬂgm tEdbAdtle AR afiMBatiHE thelrbasdgount ed
inclined at an angl e such that the distal end of the tuft s further around

the 5 pol ygamartgedmn & pelyges eroand therrotetibn asis, diorextrised byand t he second tufts

conprising an outer polygon in which at |east one tuft is npunted inclined
at an angl e such W’?mettﬁgs BPTEPHTING AR inger pRlxeqn i which gt Jeashape Witdiind t he

pol ygon thannfo%lﬁeﬁ%ﬁig@@%ﬁ&gﬁedﬁgﬁm Hi?tﬁf%n‘a’bf‘fﬂ?e?ﬁfﬂﬁﬁn{h%r L3Gnd fHeSt

direction. In econd aspects © I's Invention the

bristle Mol dpslypén than Eitee badint fidt dirdcfioh/daidush handl e cont ai ni ng an
el ectric drive notor and capable of being driven in rotary notion by the
drive notor when thsrireandduits pemptivngpbouternpolygandnivirchastleasy ermeiusi ip y

transverse tg an axi s. between the bru rt. and the handle. Such.rotary
ot on ay USSR ) 5t SMele st heRRE LR AR Bl RO eat
of the firstpagpesthaRihd Bise ehdVE AlsbAdldNBcRASEposildothe filke dRagRd tufts are
| ocated at a greater radial di'stance fromthe rotation axis than are the

bases of the firsinbathtle filRt afdeseatmd/aspects hf thisonuetiiopdhd bridtlethoblef is st aspect
of the invention at) a poin t heir ,base-iji stal.end length the first

I .
and secohd t GPsciaple tp @é%%brﬁélgﬂ%déq cqpinigg 28 clctlf Givedpphiteerihls }the
rotati on axi feinh ufiverbth iy nlo%n%g&%ﬁ@ggﬁofop&@lt@ﬁgm{ggggﬁéyﬁ Gpaft o 2d! @

di stances at thrs polint 1S zero. y ong the
base-di stal rdtaiwgi dxif gemerdllyittanpadrsd totahexili Hetvederthebiush pire buid the hpediti ve
radi al distances of the first and_ second tufts increases. Preferably in
this brush pabeh wfary peotion gy bessedatonf rofasy motigant i on the first and second

tufts are circunfegrential.l diiaecent .t o, each.ot her at.the poi.nt ,of, m ni num
25 difference, o orgpoDdphEpREREh vt S A ASiesforbitplih i oalts
di stancesgs 0Bf theGbédnldQuitERBUSREIM alghditdr QhAhl BRae Fom PREoRRBA ke Of

this brush part of the first aspect of the invention conprises a plurality
of second t upteshtbasengf thiadirst thises further radially out fromthe rotation

SAERESIRA O MU AT TR I B R
aopect o e HSEH0 cT SERcRafhBha D, SRRINEL 13 B i {1l
first tufts, raimal digsacenfomnharathtyort Dugi.d. dohthatrthe diffeamce in their respective
20  radial distances at this point is zero. Preferably further distally along the base-distal
length from this point the difference in their respective radial distances of the first and
second tufts increases.

Preferably in this brush part of the first aspect of the invention the first and
second tufts are circumferentially adjacent to each other at the point of minimum

25  difference, e.g. of zero difference, in their respective radial distances, on a circle
centred on the rotation axis.

One embodiment of this brush part of the first aspect of the invention
comprises a plurality of second tufts having their bases further radially out from the
rotation axis than the bases of the first tufts, and aligned parallel to the rotation axis.

30 A second embodiment of this brush part of the first aspect of the invention
comprises a plurality of second tufts having their bases ﬁlrther radially out from the

rotation axis than the bases of the first tufts, and leaning inwardly toward the rotation

-3 -

SUBSTITUTE SHEET (RULE 26)



-3 SUBSTI TUTE SI-HEET (RULE 26) WO 02/ 45617 PCT/ EPO1/ 14040 axis so that
their distal ends are at less distance radially fromthe rotation axis than
their basgq @ &bi;r d enbodi ment of this brush part of the fgdStpidgpast of
the inventiop.. co i . I i . ong: i | ases
further radi &t §° {oﬂgﬁhfgﬁc%}%ﬁ% %1%8&’( %CP Eoké%%)‘ifhg%ﬁ%xlgaglap#g%ﬁ} E‘g\f%%g%ﬁsgg% E}{aﬁe first
tufts, and | gapinag. outwardly away fromthe rotation axis so that their
distal end is further out fromthe rotation axis than their base, but at a
| esser angl e of | Aghird einbbdinent of thisdrndt pari efithafiist aspeeiofitheinventem t ufts.

Pr ef bl i his b ; f fi he.i i h
i St al - ends. GIRIES RARERIS G pecoag iy v s Broep Ry st O POt FOTHIRE o
ends of tfie [ty Mﬂqﬁne gﬁ'ﬁa t&g@é ﬂ%t tRs, Qﬁ%&@knge@ggamﬁq;{ bhgy fbfshe t uf t's

may be at the sane or ser ra I stance than stal ends of the
second t uf t srdtatiom dxisesorthatethéiodistak exnd is Thitkeraiut from the potaticer axedthamthemngenent
in which the respective | ean of the outwardly |eaning first tufts and the

ori ent at i on bases i abe estrd apglerof leag relaidye torthe Tossiop asisehamihg fgstdudty- ne
tar t t . t . .
angential 1o 2 ChicfhfiolyGfMid Stih Bark BPmb HaLk0M 898 i fyilea Jalbe%h en

the bases of the Tirs nd “'secon t's Ci énti a acent first

and second t gf ths fias tSRedte TRk rAtsIBesht MR theeRtal OndsOTAESiSBRIRs QlthOLgh | N
such an arrangenent the tufts may cross at the md point between the base

and t he W0 st the deviddsnds ofidpetiing tufl mey beat the sanee ot lgssehradizd distance Haodes to t he
distal ends,of . the tufts. Preferably in this .brysh part of .the first

aspect of thgm{ahelécﬁtqu]ﬁe T %ﬁ’&?@%_rf’@%‘i’%a}ﬁﬁ I%M%%efenﬁgses arr anged
in a polygon,@aiynfint MEvikioh feiripediffedeidof e Ghtwaldly $dinthediBOLRORY fld€ bases
of the second tufts |ie outside and preferably contentric wth the polygon

of bases of bhentitiansdf theifdcond Suistimbich thdtes siemey abmgarimedangwatial ts achrclzol ygon

of first tufts and/ oy one, or nore such pol ygon of secgnd tufts. For, exanple
inthis br usﬁe%rgatonafle Foftion; iy angdapidvayoetyera th?.I?@?ﬁﬁ Pgaletfltf’i%traé‘dﬁﬁcgpndZS be

Niks 4 i
concont r el 1y SRRy ekl B0 Sedtbl Al do P B Rt PReet

these pol ygob®ss €rRiodg: Outsveli sh ¥rr@igemicheths &iTe iy ctoésf £ tiethicghtebetwéaat | ve
to the rotation axis, and for exanple having their first tufts arranged on
radii from t Fe bege and ba disial endy aong e tulis, ar elasry éarthetbaster dosenip the distalxanpl e
al so be two Qﬂdsn&%rﬁﬁe@?tl ygons of second tufts, one within the other. A 30
preferred arrangeren of first and second tufts conpri ses, proceeding

{ 3}9; gl; ! y gglt %gg g;erf%giélgfslﬁ ggiggg%sgﬁigr@a@ the fifst RGP R finRATSS ttRfsebddaSt
20 tufts also have their bases arranged in a polygon around the rotation axis in which in
such a polygon the bases of the second tufts lie outside and preferably concentric with
the polygon of bases of the first tufts. Suitably there may be one or more such polygon
of first tufts and/or one or more such polygon of second tufts.
For example in this brush part of the first aspect of the invention there may
25  be two or more polygons of first tufts, one within the other preferably concentrically
about the rotation axis, the respective first tufts in these polygons leaning outwardly at
the same or different angle relative to the rotation axis, and for example having their
first tufts arranged on radii from the rotation axis. In such an arrangement there may
for example also be two or more polygons of second tufts, one within the other. A

30  preferred arrangement of first and second tufts comprises, proceeding radially outward

from the rotation axis: a polygon of bases of first tufts; a polygon of bases of second
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-4 SUBSTI TUTE SHEET (RULE 26) WO 02/ 45617 PCT/ EPO1/ 14040 tufts oriented
parallel to the rotation axis; another polygon of bases of first tufts;
anot her pwloy(gmgmf bases of second tufts oriented parall elpdioesolgs040t at i on

axis. 10 0 mloHeiel BhtaiiOl ool dfohlxAORRARer Ph1/eBf of BXRALE Afke ROl YOON OF

second tufts era y outernost tufts of the cluster of bristle
tufts. 5 Pr eémjthﬁ@wlyignn'rolﬁbasebbﬂﬁnoﬁﬂmﬁts@hehﬂaépﬁnaﬂslttoalsq:)@muonfaxishe i nvention
the angle relative to the rotation axis at which the outwardly | eaning

first tufts may |hatﬂmmbgas1bpart loé theelanst aspscttad tta%mvpntgfrea paygomeiisgeend 8fts o 10,
f le t d 8 t his.b t of the f t

agz)egi(ag}) Sh@?h@&ﬁ’%@ﬁ lgﬁgtegge%%@s&ﬁt{xgayt }gfllﬁ{ﬁg alr eagi ng :s ;r:e?]ti oned
above, they may b?re?é}gﬁgr}ﬁﬂn Er&sg‘j)g)fctledr‘fgftlfﬁrs‘f\‘aéﬂéc{ bif t11(1) gg&ﬂﬂfgrsangfé' ch | ean

outwardly at between bet'ween xanpl e

bet ween 10 t gldtive td $Heiroatiby agis atiwtlichZhe auttlatdhe learimpg €t tulks fiay $danam iecond
tufts may |lean respectively outwardly and inwardly at the sane or different
angl es el abgtiveen $5ttpd5T prederpbly bekween Sitg lpﬁé?(’l‘cff?iﬁ'@fpéﬂrté’l?tfégﬁﬁio@é@l 8abdve in

this b h t . t.0of the 1 whe f
bases of outwar di Jf 1 EHAPAELRACE e RS SREhPE He PR HOR Jisoooet IR gEs Jof
second tuft si,tRayidthhs a{merﬁ @Jél?dweﬂeysﬁlagf%tcoﬁl'bgn%ﬂ 1ﬁﬂfet<§us?err5{mﬂ?§1‘s€‘l ly
(relative to t ?,otatl on axi sgl ad) acent” to”a gap between

ci r cunf et@nt tudls Ivghmdlean eumvarcﬂycaoh@t%eﬁ 2.5 to B¢ brederabiy rbatvgﬁerrértb 248t lfaws an

outwardly | eanin flrst tuft to lean' outwardly hetween flanking pairs of
second t uft sSXaERIA %W@%#P%l%dtwmﬁgywéﬂ?y%ﬂﬁaﬁsaepf@re 1§t adesepgidat i on

axis, and a ﬁﬁ*{é%& 1%%&{ 1tes 4ok g%ﬂﬁ&fﬁ@tﬁﬁ%@%&}& A AL ortcf?fférgﬁ“ttang{%gat' on

axis may be |ng alrs of outwardl’y T'eaning first

al ternati vel yelalvke@shcadtadichwrisdl y | eaning first tuft to | ean outwardly

between flanking pairs of inwardly |eaning second tufts, and an inwardly
| eani ng second t ufnt the glusteandescnbeak aboye bethisclamsh pant kf thy fixat aspeasfofdbe war dl y
|l eaning first tufts. Alternpatively it 25 allows an outwardly | eaning first
tuft to FRanifyERten whereBdoleen of b@ﬁ?k Pheutpardls legningdusights isuriin ampbigoal so

| ean outward n flankln
pai rs of out %r%?%%%%ﬁ%ﬁ? |tff1§{-utq 6‘?%% %gé%@‘%@%&#@g%ﬁ? &fﬁﬁ? °
and second t gtlafivé to the répRsOBGs)aidfactitab atgapbetmemxb@eu@mmﬂuﬂmﬁa@a@htt uf ts

in the respective inner first and outer second polygons. 30 Aternatively
in this bruspecpad tuflsf waanrarraggeraglﬁ@élpwwn phevardly desmingniinshiwft todeapar dl y

TRt VAR R R  ——
arranged® N parallel to the rotation axis, and a second tuft oriented substantially parallel to the
| rotation axis may be between flanking pairs of outwardly leaning first tufts. It
alternatively allows an outwardly leaning first tuft to lean outwardly between flanking
pairs of inwardly leaning second tufts, and an inwardly leaning second tuft to lean
inwardly between flanking pairs of outwardly leaning first tufts. Alternatively it
25  allows an outwardly leaning first tuft to lean outwardly between flanking pairs of
second tufts which also lean outwardly, and a second tuft leaning outwardly to be
between flanking pairs of outwardly leaning first tufts. With such arrangements of
first and second tufts it is appropriate that there are the same numbers of tufts in the
respective inner first and outer second polygons.
30 Alternatively in this brush part of the first aspect of the invention the
outwardly leaning first tufts may be arranged in groups of two or more

circumferentially adjacent first tufts, and/or the second tufts may be arranged in
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-5- SU13STTUT1= SHEET (RULE 26) WD 02/45617 PCT/ EPO1/ 14040 groups of two
or nore circunferentially adjacent second tufts. In such arrangenents,

such groups @fsséir st tufts nmay be circunferentially betwegrtaiigsnd second
tufts, or g@@ps\/@m@- or GéreRirdh feddiflial 1 Meackny sécoan . Iiduch atrBngdmentHr ush.
part of the first aspect of 5 the invention may |ean inwardly along radii
centred at tsvwehgorupsioffirgtifes mapbe piseumirentially befweemppirsed peconi yefts; o5t r ai ght
away fromand toward the rotation axis, i.e. perpendicular to the
direction of V'Fo¥%t4on. In such an arrangenent the respective directions of
| ean in projectio rge ; R TaYn; d ' tively
the respective di ggﬁé}%ﬁs&g#ﬁ?%g? ﬁe%mgg%ffgg??%ﬁ%%‘ I%g[t(g}tgﬁgrﬁt?gn%e? ggr al | el
to each 1 ofhBefivenBibfhfyabAyinWatdly alopg @il @ntrbd BEthd edtu@aaxtif) Qo @idt @@t | ons of
| ean passing through the axis of rotation. Turning now to the brush part
of the secontiftadgactsmsttivele siraighirawayfronaand teaerd themetatio exispi.eeach of t he
first and second polygons i.s i.ncl L.ned. arpund. t he pol ygon.as described, and
preferably anrP%}ﬂ?‘{L}l,%fqP Elfet TqcHoR Htmg%}%ﬁh chen afrﬁ?ﬁ%gélmhefgsf’leﬁmf% s brush
part of the gecHBfs SFRESIn I%B{ebﬁ&u EOWRFYe radially 6h Blel 248 fFofafien Aitinstvely
rotation the angle at whic he at | east one, or preferably all the tufts,
ar e i ncl i nedthesesphctiveadireictiensesfdeaf intpagjetticht maphbedlong lihesrahdkl tof gaon t he
surface of the bristle holder is further around the pol ygon than the end of
the tuft 1Gni ethes, preferahlysuith a pagllel lingehveen thg disestionnh ot lepbpassing flropghge 1 to
30, typicall 0 .especially 7-12. 20 If the ends of the tuft which
are nounted %ﬁ%f(ﬁe()f%?qaggﬁ'e holder lie in a plane, e.qg. if the surface of
the bristle hol detyifin@nb¥ab tfUbudis fard Of i RBoRLADe@ JT R BvehtR) af Mast
angle may be in the range 89 to 60, typically 87 to 800, especially 83-780
to this pl aoee tuftnintdacls obthesfirspand seofnd pely semsdn ihclisgd atouod thengoly goreast i on

the inclined,t uf, ) .25 be aligned in. a direction substantially

baral 1ol 1o déwcHbod aareaogsl O b 5B YR polieDs: AEUPGHIS. che turt(s) may
be incliped i nwar : r j : : t | gon,
for exanple in a §{| brﬁésgit;liugﬁblwﬁ 0? %e Sregﬁllglg&%%-& (%81,16 Mérr‘érét;fcg{l);r%]?g?%to_ﬂﬂ%g?ﬁ of?

i nwardly or potaticer tblayigleust waiicH the an@asicorieg bapref@ably allhde Gefy, g inofinddhe

pol ygon as viewed in plan, relative to the direction of an adjacent side of

the 30 pol yg¥ich tiddhe 6Ad eltherfuts vich ki fyrthest dieom thecsurfage phtheibsisipoldene end
of the tuft %ﬁﬁerréer 3{14‘\{%*1?02}%{%1;8&& &% U R G CinkR G Bbohiih § fQ! der 1's

further out Or
surface may suitably be in the range 1 to 30°, typically 3 to 15°, especially 7-12°.

20  If the ends of the tuft which are mounted in the bristle holder lie in a plane, e.g. if
the surface of the bristle holder is a flat surface defining such a plane, then this
angle may be in the range 89 to 60°, typically 87 to 80°, especially 83-78° to this
plane.

In this brush part of the second aspect of the invention the inclined tuft(s)

25 may be aligned in a direction substantially parallel to an adjacent side of the
polygon. Alternatively the tuft(s) may be inclined inwardly or outwardly, relative to
the centre of the polygon, for example in a direction in the range 0° - 30°,
preferably 0° - 10°, inwardly or preferably outwardly angled relative to the centre
of the polygon as viewed in plan, relative to the direction of an adjacent side of the

30 polygon. The consequence of this latter inclination is that the end of the tuft which
is furthest from the surface of the bristle holder is further out or in relative to the

centre of the polygon, than is the end of the tuft which is mounted in the surface.
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centre of the polygon, than is the end of the tuft which is nounted in the
surface. -6 SI !SSTMJTF c;-|FFT (RULE 26) WD 02/45617 PCT/ EPO1/ 14040 In
t he i nnerwig mals¢@nd outer second polygons in this brush paidr/edoitidae second

aspect of the | nVaNcRner S JRPARE! dekhd Pl AR Dn ik %gusg](haptr dithé §ofli ©

inclined in respective opposi roun ygon. For exanpl e

the tuft(s) hdpetts the Mvehtibh, the ra3pbotiyenndTid neftd ofchristles ateliablinddah t he
distal end of the tuft(s) is further 5 around the polygon than the base end
of the tuft respeptivampposdieshrestions arprrdthedolygonhFpsexankde thertuftes) in ket he

out er second. pol ygon be i.nclined su at ..t he dj st al d. i urt her
around t he pgﬁ‘?bé%?tpﬁ&%%{lﬁ%ayb@s’ém@ﬁegl ﬁuﬁﬁ ghaé Iﬁbec%ﬁag@dd?ﬁtﬁﬁﬁfﬁ@ 535 ce

versa. '%Su%uhﬂﬂfép@lii SRaR Mk BRL ¥EP08 i mfthh an AhbcRFide Bfeclibg second
aspect of 10 the invention, the angles of inclination in the respective

di recti ons awhilstdhe¢ lneft(s)iml thegontemsgcond polyeos amy ter indiidddesueh that dreddisml t he
tuft(s) of the inner first_and outer secqnd poJygons may djiffer in whether
they are ali %H%&W ’é‘fﬁu‘é@ﬁﬁ gog;than g’F%@PF'egané 3 lgFkvgise aH%‘%tWé‘P Of K¢ are
inclined inwgrdly or outwardly. For exanple the tuft(s) of the inner

pol ygon may be inclined at a smaller angle relative to the axis of 15

rotation in the dinsehifist aidseoond pely gaisygahis thipash papeofomié sécopdlaypsenof For
example the tufts of the inner polygon may be inclined parallel to an
adj acent 1@ dthegpvenyion, ghelapgles of igalingtion inethe gespectire dirpstiong awpugbibggon are

i nclined out . rib rei.n the position. of .a tuft relative to
the axis of &@&gﬁ/gﬁy re gﬁ%gasm? §Pgﬁ§r%’sﬂ&2 n 8?“# eOfctgﬁf%rglrrStﬂl@ lejae e or
di stal end. kdtohdPoligbid\maRdiff&inMaicther 2ty 226 afiffict wih g 288688 sRRREGhS Of
the invention the above described pol ygons are preferably regul ar pol ygons.
| n such abovpoligeit pi bldthentey asmihctinedimvwaodly goeutwerdlyt dior sxargle shevenft(He f or
exanple be thg sane or different. nunbers of first and.second tufts in the
respective iﬂﬁg}e 10 ROLYSOR 1By @%Hﬁgm‘fﬂ %g{larl[{e[rﬁgglpir fiveathe @&isid aspect s

of the i pyentdiod Aendiank 'orﬁﬂgﬁn@g}ets[{b‘gyr%ogtﬁén fl’l@%u?e‘??% ohYUFb e’%&%ﬁ%ﬁ stle

cluster may all be 25 at the sane romthe surface o

hol der, e. g. tieaqufthaf tHehianeh siydon mmdbe inckinédparaldlanan pdjapemdidewfahe t o t he
rotation axis. In both the first and second aspects of this invention the
first and sePelyaon,gwhidst theufts of thenentererply gon are ivqlingd eptwirdly- one or nore

oLher 4 10, of VUSO8 95T Aldtn JELBANSLA Sk SR, 2.,
sui tabl e dengdfei t0fihd pbsitsor 6F thelb@ed bivies bR destA AN NG thSWEIEh YLt & both
20  the first and second aspects of the invention the above described polygons are
preferably regular polygons. In such above described inner and outer polygons of
tufts there may be for example be the same or different numbers of first and second
tufts in the respective inner and outer polygons. In both the first and second aspects
of the invention the distal ends of the first and second tufts of the cluster may all be
25  at the same distance from the surface of the bristle holder, e.g. so that the distal
ends lie in a plane perpendicular to the rotation axis.

In both the first and second aspects of this invention the first and second tufts
may be combined in the cluster with one or more other kinds of tufts, called generally
herein “third tufts”. Such one or more third tuft may be provided in the cluster for

30 example to create a suitable density of tufts for effective tooth cleaning. Such one or
more third tuft may be located at any position in the cluster. For example the cluster

may comprise one or more polygon of tufts which include both one or more first tuft
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nore third tuft may be |l ocated at any position in the cluster. For exanple
the cluster may conprise one or nore polygon of tufts which include both
one or nom(fz'y4;5§1t7 tuft -7 SUBSTIT 9TE SH WD 02/ 45617 PC‘[:’C&H@MAAQ@O and
one or more Ly §ifd drithdre 3@%@& a6 SHe ITM e peﬂygﬁlpafﬁhswi&ﬁnmustaoﬂmcl ude
both one or nore second tuft and one or nore irrd tuft. Alternatively
such third t ofids mey sebndpufiahd ene dbmmoreehind tufo dtetrtivelyatly thivd tuhis miay
includes third tufts, and for exanple may.contain only third tufts. Such
third pol ygohe Pigyidsd v one eigrpsthisd pelysomphichindudss dhisd Biftsetnd fonesmdme or
two pol ygons, Faor exanpl e.such tdhi .pol vgon may.be situated wthin, and
surr ounded o5 gpmiaiie iy ik, sheh MBCraff et SRY, 0R 5,0 St Enl bablp ot
and secorgl pol¥8ORSHiOGEd of & pS1YEShs2 FbP bXAhde S FORird o1 i g 0 and
surrounded bg&%{’%e |n1ner ngs%(agwgpggygson o? ?Illﬁrist o%gg?g#%?ﬁét}éﬁg For
exanpl e suchsitiateddwitliinyapdsurreynded byadr abifsideladtané surrbineling)rtee abovest and

outer 10 second polygon. There may for_exanple be a single third tuft at
the centre omeptienedifirskandysecand-poiyzenst Fooexanmie suchaihird polygoman®t Beh head

of both the {itst L,ovend i 0 re
Chird turt nay Bk bR aRrur Bt SOFpo BB HEF pE 0P B P
rotation axi xantpdé shetiitd §olypohligay be fidiallyRGieelthé hfer Aivy@ahd @dteguch one or
15 nmore third tuft may conprise one or nore tuft leaning in the direction
of rotatl®n, sesopd polygowi Badre suay fonermple be a6mghthirdonft|ag &k cegtre ofdhed| v
toward the rgtsﬁti on aéi s.e.g. as disclosed in WO A-0041592, the contents
of which are'f 85??98P tPQH/gﬁg- reference. For exanple in the brush part of
the first aspect Bér édandplé PMBObIBR hedd\§F boUEihe RRANE sERRE RERRE Jregdect i ve
inner and outer polygons of respectively first and second 20 tufts nmay
conpri se t heinvaeiiangush epe or mofe third fruft inay chmptisy onesrdnarh ¢wfe akignediparadlat h

hird tuf [ I . £.q. form i t third

ol ygon. - The i hitperotl kg Par0s bt s abero by ENERIFH AR CAEObUr f ace
than do {fie fjotsthidnd 385Udthprist bhSor MbieGhit dahi Mtﬁ'@diﬁecﬁgﬁbf rofdthab gends
at the same perpendicul ar di éjt ance from surface. In this arrangerrén'g' t he
third tufts fodiselasedanfPal-QEEko42aodlebting flivedrdlly tewald thé ra@&idnhixitdigrad tufts

b t | i Ly & hei r _| th. F anpl e in the brush t of th

Cetond aspeclssts WibriN45 L HE conieatos o BEIRORES=napy saRphFSe | hr oo
I f tuft j - £ | | : t t

ol Yoon sur round b3 TREELE pipt hush PO r BBk or FOERR BFSAIE. B FLET

Ei _hésel first atdeskeaittdpedprgdRSniidiang otRRe pbIREchsaif réspeainaleristiakt dbadd t he
I sta

tufts may comprise the two outermost tufts of the cluster, and there may be such third

tufts within the inner polygon, e.g. forming an innermost third polygon. The third

tufts may for example extend further from the surface than do the first and second

tufts, which all may have their distal ends at the same perpendicular distance from

surface. In this arrangement the third tufts form a central peak, and the distal ends of
25  the third tufts may be cut obliquely to their length.

For example in the brush part of the second aspect of the invention the
cluster of bristles may comprise three polygons of tufts, being a first inner polygon
and a second outermost polygon surrounding the first inner polygon, with all of the
tufts in these first and second polygons being inclined at an angle such that the distal

30  end of the tuft is further around the polygon than the base end but in respectively
opposite directions around the polygon, together with a third innermost polygon of

tufts within the first inner polygon, the tufts of this innermost third polygon being
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30 end of the tuft is further around the polygon than the base end but in
respectively opposite directions around the polygon, together with a third

i nner nostwealyger of tufts within the first inner pol ygompctrmihisfshs of

this i nnernost I al. n_.bein -8 1.T Sl.BS r [ UL WO

021 35617 poTpaalel i S Bt thgse biols PonBPny it hekhemlon ous
pol ygons pr ef&gfiably itha¥abadifeiiMere HeNHKE be hitiddlé thifNack TR Eentieeifehdray
al so be a single third tuft at the centre of the polygons being aligned

paral | el to pdipgensiteing aligned paxabicl torthe hxis lof nethtidoeads of bot h aspects of
this invention th unber of tufts . in the . 5 various above:nentioned

pol ygons may be dﬁ’t@‘? qagls Bﬂi'g iaﬁl?eecwfttﬁ’é 1Hqu§1qgit€engumlaqr o&mﬁ%mtpg and
the bristde g LR | t : bk tihd 8i :

t oot hbr tshes Fiers 2ot Biefc IRl ray bl AN DefbeRLBTL0E Amensions 1, o
the bri st eobthe frafteamf tha bristlaheldere Typically dridté defts azfusad iretlectrici ¢

toot hbrush is ca. 10-12 mm Typically the outernost polygon of tufts

cont ai ns 10- tothbgishes hayay ewpss §ectona) ‘%‘BFWhoﬁ Gord By @ng treawidah phthenwar d of
such an oute t | f - nti

pol ygons in %lg?[f? Sgg%g%gggé&faP#eé %?Sggél% elr%’géé\f%%eg%ﬂgtpgﬁgéf%gg?%bﬁﬁgregul ar

pol ygons. Thgmenmpicfiytthe otitelBbdt §olyeofRf eufty domtditie1 G20 hte Tybicahig abri stle
hol der may be profiled in various @% 15 For exanpl e as nentioned above
fsu

i n the blUshpglagen tamediatety radiallyspe £inpg outermesitpotygonad tiftmh&ddost

pol ygon of third-tufts may for .ex | e. extend further from. the surface
Phan o ¢ he. FiE TheAbOweaBERIFTEd POG EDu it prberi, oG bRVl 41C ands at
the same pergrAGLey! R5usH S fromsurface. In this arrangenent the third
tufts form g cent?’al%eaﬁ,?%ﬁ% the distal ends of the third tufts may be
cut obliquely to TheendQ6f thebgstles Emotecframphe sunfaceod the brdétleganiderahayt be

second aspect of this jnvention the ends of all the tufts of the
pol ygon(s) i BrOfiedin VrIoUg 3¥S-one tuft is nounted inclined at an angle such

that theidlistal epg: QlanddiCad Mbdtid dEHéJehﬁ&h@ﬁrﬁ%HéﬂagF@ﬁh@?i‘rs}f% c%zlé‘ieﬂﬂist he base

end, may be in a plane perpendicular to the ax rotation.
Al t er nat i vel inventiore aa ipleemost pohygob ofitirdpaftt maf forrexaspboaderaisinahér fedmt hi s
invention the ends of the tufts may forma central peak. For exanple such a

cluster maythesnpreestban do the fispndeeend thithavhiehnall Bay Saveibrl gival s #tuf t s
I ncl uding t hﬁe es%fﬁ[% lg'eﬁq%gditcﬂfca} éi%?ancé/\fr&]ﬂ stftadd! ﬂle{h@ﬁ’}an%@nxgtcme ﬁfirdtuqftg %iontnUf ts

al i gned para
a central peak, and the distal ends of the third tufts may be cut obliquely to their

20  length.

For example in the brush part of the second aspect of this invention the ends
of all the tufts of the polygon(s) in which at least one tuft is mounted inclined at an
angle such that the distal end of the tuft is further around the polygon than the base
end, may be in a plane perpendicular to the axis of rotation.

25 Alternatively for example in the brush part of the second aspect of this
invention the ends of the tufts may form a central peak. For example such a cluster
may comprise first and second inner and outer polygons of tufts including the
inclined tuft(s), with an innermost polygon of third tufts aligned parallel to the
rotation axis, with optionally a single central tuft, and the ends of the bristles of the

30  innermost polygon and of the central tuft (if present) may be profiled to form a
central peak. The ends of the tufts of the innermost polygon may be cut obliquely to

their length so as to incline upwards toward the centre of the polygon. In such a
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rotation axis, with optionally a single central tuft, and the ends of the
bristles of the 30 innernost polygon and of the central tuft (if present)

may be prwigdadsit;o forma central peak. The ends of the tpghtseodhadatie

upwar 05t overPehetR e Ealtbr BR AR bk S B o b AT BB Band Wb
(RULE 26) mtﬁgﬁééﬁﬁﬂtixwﬁﬁéﬁlhﬁ%ﬁsﬂ@ﬁﬁrarcel peak the ends of the tufts

may be profiled into a generally conical shape with its apex pointing away
fromthe bristle Altefratizely/h s brash pait pf the sebendoaspset qf dhis 1wfentioe theeandnd

t of thi i ti th ds. t tuft it bout
The centre ot PRANE tap dpim 5 saneagly dhatidfe ceticel B LS6r, SeERE BRIy Tor m
a centrals pegk AROYE tHehBri€ ﬁ-ﬁg "tSridhy ceRiral el GBNitlie Shtrel dTohis(cBRcNRY QP Of
t he pol ygons di ps between t out er nost "and | nner nost pol ygons. he ends

of the tuft sthaf thelhesghp @ khenpoty dums lipsf beltweekbn the ou@rigesteand |ihnermosteblpdoape,
e.g. a generally hem spherical dome with its radius pointing away fromthe

bristle surfhe endsmfrth@%fﬁﬁquéhismeglaewyaﬁ niphiled defeengenerndlyrdpmed SBFP%hel
by a0, 5 - E B el hefoRbOF ol it Rl oifilne A HOEREBLRE! YOO,

that the tufhefet. Foeetuie MSich apGry@8Emet thétuf. df the tnbAMdst pokygexanpl e
alternatively in another enbodi mrent of the brush gart of the second aspect

of this lhveneybs higher dhmdshetufig|of theheutenmass palgigom by g-09-0l-eb. Smm,zanddhe ave

15 generally li.ndrical surface havin he | ongitudin axi s of the

oyt Prder ol ) BRSPS el POiFes el Be e BRSHRG BT cEBYBrBaR Wi ceh for
the cluster ?51},%5@1)?@5{3@.5 Pasiahs ca. 10 - 12.5 nm neasur ed per pendi cul ar
to the bristlfe direction. Wth such a width a suitable radius of curvature
of the cross sect Fonexdmealieraatvdly indanothdr enshodfraet of sheclrusiBpart dRthem  e. g.
10 - 11 nmm 20 The term "c¢onical" gs used, herein including, shapes with

other than t$%80d gspectphthiinyentiondhe ppdsotall the Sutisymay P projiled gt 2£9m5ave. g.

pyram d ap | P : ' : :
"sphere” f%'Jtndg%‘grr iﬁgg(ﬂlfg?iﬁ%lcgggﬁgggﬁdlgig}egﬁgll n%}aﬁ%‘lﬁg’??ﬁﬁé@%@%ﬂer t han
true circul aperpendisulsett the agisexfgotatibh.aA eypisqliveidmi 88 tienclustt ofxboibeah shapes.

The term"cylindrical" as _used herein includes 25 true cylinders i.e. a
shape havi ngP#t it HO 1 ¥h§inm aragayred perwsndigalan tathe dyiste dueetion. Widle suchn,

the ciroul af e SieeBik 3t of @i RERG AERGE AT BUEP oifrEl o5y
shapes W th 6@#ee%s ca. 8 - 12 mm, e.g. 10 - 11 mm.

20 The term “conical” as used herein including shapes with other than true
circular cross sections across the axis of rotation e.g. pyramid shapes, and with
curved sides e.g. ogival shapes. The term “sphere” and derived terms as used
herein including shapes with other than true circular cross sections e.g. oblate
spheroids and ellipsoidal shapes. The term “cylindrical” as used herein includes

25  true cylinders i.e. a shape having straight longitudinal sides and a circular cross
section, with the longitudinal axis of the cylinder passing through the centre of the
circular section. The term also includes distorted cylinders, e.g. shapes with convex
bulging longitudinal sides e.g. "barrel" shapes, and shapes with concave sides, i.e.
wider at the cylinder ends than at a waist partway between the ends, provided

30  however that the radius of curvature of the convex or concave sides is greater than

the radius of curvature of the cross section shape. Also the term "cylinder" includes
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bul gi ng I ongi tudinal sides e.g. "barrel” shapes, and shapes with concave
sides, i.e. wder at the cylinder ends than at a wai st partway between the

ends, prowigdedisé@ however that the radius of curvature of gdige@oavay or

Conoave e B b B ﬁlesﬁéhééﬁl%%ﬁ%@@?ﬁ{\%msiéi' Vo
02/ 45617 PCT{faR8dd dAB4R orssll@b @ﬂ@gﬁp@@umth oval or oblate circular,

pol ygonal , incl udi ng pol ygonal wi th rounded corners or sides, cross
section. The br usﬁh@hmsh@rarttdfutblsmm@honeppeamo@dmsuatablbéowﬂf:lamr@ for all

| ectri t oot t h df d
o oL ORI Bl R G bR By "
subst antial 'Ml E@ﬁ QS&H' ‘IBLHx?sr tréﬂ%veﬁs@fb gr%ﬁblwmwﬁhtlﬂgﬂﬁrgtﬁ}ﬁ&ﬂéﬁoaﬁies of the

t oot hbr ush, stantially parall the Dristle ion, and passing
t hr ough or clongﬁudmaltltead cenndle azcis dsﬂthe boatistirhih, pabdtantially peradiebtoatht pristie
rotary notion is oscillatory . ‘involving rotation through an angle in
one rotary diifestiopoand E4S§@gﬁ@fqu§5 oficloge F%ﬂlﬁtcieﬁtﬁe Pﬁﬂ@dﬁﬁﬂﬁi’ﬁ $8ntially the

sare 10, ang! Bl hYSnePARR) bGP LA AR, oL R0 BLEDE AR Lkaa ot 27y

nmotion is combi e ci proc rls

bristle diregié@otdry Qlirebfiord AttedRriNg Wi 1bt’ait1§h|tlﬁoth Sistifially-the saﬁl&arml e the
motion of the bristle holder, conbining such oscillatory rotary and

reci procH! neaglom thﬁm))ppb@terr@tﬁtWﬂ@‘dbquyOlhel ical. Suitable drive mechani sns

to drive 15 the byl lder in this wa own, fo in US A
5077085, o A 0sPEEeIR Ak B ihde Heo BRE WA e s ST Bl g o

i ncl uded her Ehﬁle'QBélorfg%é’ bR dirdd¥dnd] | Vi %R?&’éiﬁn iRtk UGkR S0 Tr
oscillation frequencies, e.g. ca. 3000- 6000 rpm achi evabl e by neans of
such known dexarmlﬁﬁmrmnilmlref ﬁneebrisﬁé hekderj combieing sucht asoillatdrgrotatyeadsk ush part

of "'both aspects of .the prese i nvent 20 Therefore the inventian
further provFW&go%néqt@& May ch?lﬁfﬂcﬁ h b PJ&K?? “é‘{’]fﬁ‘r Lf m {lls@ét%l@rslﬁ?lbed

above. eﬁf%rﬂ} sfle tl'nllaﬁiepru’llﬁﬁs ?@%tareoltn&wm ot SREGINE ﬂﬁUﬁ%—dﬁ wabl e,

prefer ab repl aceabl'y connec to & toothbr cont ai ni ng an

electric dl’l 0&/06 O EndVN GHA-0HE694 7 tho anteite df waithdire Wehidegd Herdis by part i n
t he above- described rotary nmotion. For this purpose the brush part
sui tably conpfemsaee. piiierdrre speeds, @@Bhﬁlﬂewnd Ipseitlatign ﬁmue@qe@,seegfcapﬁ*@%ded

th t b rt. t h
handi o and. t S00EER AewVaol0h” Bebor ity Rt Mool anl B S BPudpid®
nount ed on t k@tabRofoh RkdShush pad ,offb@th BPSAPbEMR préRaRvaRAS, such as

20 Therefore the invention further provides an electric toothbrush having a brush

part as described above. For example the brush part of this invention may be
connectable, preferably replaceably connectable, to a toothbrush handle containing an
electric drive motor which when so connected can drive the brush part in the above-
described rotary motion. For this purpose the brush part suitably comprises part of a
25  toothbrush head which is itself provided with connection means by which the brush
part may be connected to the handle and to the motor. The brush part may for example
be rotatably mounted on the toothbrush head, for example by known means, such as
an axle mounting, many types of which are known. The connection means may
comprise a hollow neck part extending longitudinally between the head and the handle
30 and enclosing a drive shaft by which the motor can drive the brush part via suitable
transmission means. The neck part may itself be connectable, preferably replaceably,

at its end remote from the head, to the handle in a manner which also connects the
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an axl e nounting, many types of which are known. The connection neans nay
conprise a hollow neck part extending |longitudinally between the head and
t he handl wo3fd/48@ encl osing a drive shaft by which the notpegr/Emisisove the

brush part vj i nS..SSi . 5;1@‘&}(1 i be
connect abl e, 5@%@8&3@#‘% ?é%ﬁé%@éﬁﬁw& t§§ ﬁ?@smgﬂgs rl eno Oglﬁ%t%%aﬁgéefteﬁg%, to
t he handl e | fepiacsaVIa@b thih ek patt apitseiinesiot 6@ thélAandBJBShe heBipaptnl ( RULE
fib) WO 02/45617 PCT/ EPO1/ 14040 drive shaft to the notor. Alternatively

t he head maymanegs|vhighealseperweets theedrivsrshais tatieprushasttaaap means by whchneck
t at it d te f the handl t t i : whi ch
5o connect SeopuSTA R J0af, A e Shatt o e S it e e the

nmot or carg dr ingoh bR 1&hakt . and the shaft can drive the brush part, to
achieve such 5 notion are known. Generally an electric toothbrush is an

el ongat e struct ur Gewdralti an eleptricstesthbrushésian €longdtedirnguichehioh dsiaprisesty and
handl e di sposed along a head - handle axis £ being the length of the

t oot hbrush, head Gustuding the) teusly parheang handle dispesedeongp headys bagle pXis at or y

bsci |1 ate abgeirt e BEh ot ol BouBhish, Bha hldaRBble f e M igcT g il ™ *°
electric t OQMMM%'WotaHﬂ %dtﬁﬁttﬁé)lq[ﬂ%ﬁudlﬁélsdﬁ@om& pert cgnﬁtiﬁdae si¥AcBtrh8s

thensel ves of the brush part of is invention nmay be made of materials
whi ch ar 80 consedliai¢ abruit aimeanradighinghiopespendigudarttoitie teopihiisithe bleetsicuf act ur e,

e.g. respect*vg}%ﬂ f plastics materials and bristles 15 of nylon, e.g.
TynexTM mat el9° res. The plastics material parts of the bristle holder

and other plasti cenfpdqetitrath E’ﬁﬁfe%o@(ierglﬂ& t]ltlé)&ti 6 WdindaR¥s BE sHYarfBf
an ingly t

i nj ection nmoul di ng process, accor e invention turther” provides
a process f this mmkitign may dbe tniade 0 matiattewhichaed choeaiional dotherfiedd ofy
injection noulding of. plastics material. Further the invention provides an
i nj ecti on notieeiigEpethbIvsh mpnuisgaire, g esrachNely of phasiesmaterals gad drisdes| ust er
of this isnvent| i s _bellevg . . A e C i relative
to know i;;rqi s {éﬁg?’ue;' é? lll hg“aftér)ﬁ?zﬁ%uyééhmk Wsﬁ%swﬁ%{gﬂgf gtrsi %fg[@é]kll;&\lﬁay of
exanpl e onl thd&maﬂdeétﬁéle@aﬁicts Pnatdrit® pht bPMeBothbidh @syVhY GhdesSioNs 25 Fig. 1

shows the overall schematic |ayout of an electric toofhbrush having a
brush part a#jebsion mdydding process, and accordingly the invention further provides a process
for making a toothbrush as described herein, comprising injection moulding of
plastics material. Further the invention provides an injection mould suitable for use
20  in such a process.
The bristle cluster of this invention is believed to provide improved tooth
cleaning relative to know bristle clusters.
The invention will now be described by way of example only with reference to
the following figures which show:
25 Fig. 1 shows the overall schematic layout of an electric toothbrush having a
brush part as described.
Figs. 2 and 3 show a side and a plan view of a tuft cluster of the first aspect of
this invention.
Figs. 4 and 5 show a side and a plan view of another tuft cluster of the first
30  aspect of this invention.
Figs. 6 and 7 show a side and a plan view of another tuft cluster of the first

aspect of this invention.
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Figs. 2 and 3 show a side and a plan view of a tuft cluster of the first
aspect of this invention. Figs. 4 and 5 show a side and a plan vi ew of
anot her twigoxabksegter of the first 30 aspect of this inverpdmrpoifril@s. 6 and

7 show a side andr@sPd Ay ¥ LW 25idaand Qgrant\wé\» of hitth& ru@Elubfae of the FHrst aspect
of this invention. -12- SUBSTI TUTE SHEET (RULE 26) WD 02/ 45617

PCT/ EPO1/ 14048pectheif gisis ifBreatich.9 show a side and a plan view of another tuft
cluster of the first _aspect of this inventio Figs. 10,. 11, 12 and 13
show part views Jlgﬁh@»éﬁyg%po?hoﬁi@ét_ ‘Qe‘f’%ogt?leéh’gteé?o’fofzdﬁ%%ﬁéé’ a@%d’gt er of
the first as%gﬁl%er%fl{s{el?'oftﬂe%%t)%@ofﬁliffngentgo%.ShOWS a part view of a

cluster of t I rst aspect of s tnvention. Fig. 15 Shows perspective
and pl an ¥i ews of Fig. b4 slsdwea partsiearofefcliidie of eeofiet aspsgad thio invehiticn.
invention. Fig. 16 Shows a side, perspective and plan view of another
bristle cluster oFig.tlAcsShoss@etspasipecmdgrian wiews iof wdnistle glusteg ofthg seaondshows a
side and perspectiyve view of another bristle cluster of the second aspect
of this inveriPeehpl thisdnvepHoryows si de and perspective views of anot her

bristle cluster of.t ond,a this I i.on [ h a
pl an view of and 18 g@ﬁhrs?ﬁ’ tahsﬁI eu}ﬁ%i’%%t ee@@?ﬁ?%?%@%ﬂ aglgglgrfbg?ﬂel%gﬁg ﬁéé,f
second aspeciyeQbcdndi RpdRVEHié Rentdd®- 20 Shows a plan at the bristle
surface, a plan view and a side view of another bristle cluster of the

second aBpect of Fiy.d7iSheenta dde addeperspectige Viewrofanotheabriefleclustecof thet hbr ush
is shown overall in side view 10. The toothbrush 10 conprises a handle 11
by which it seepnbaspeef of thigiavemiosh i ncludes a 20 drive notor, batteries,

controls etc. (nof.s . The handle 11 is repl.aceably.connected at |ink

T Sui tably a babisndd SHoHIGHE DR PRt PEE Bh BIUDS RS ANBET AT ud ng

head 14 at tp% 5&19 p%%t&tgtﬁissiﬁetn'ti%. 13 renote fromhandl e 11 and a neck part
rrebloy S Ran )

15. The asse e 11, "repl aceabl e section 13 and head 14 are

di sposed along thig. Ilgﬂgbwsdlg[e@xoaifemf&ad Aséatioh Aot goidvlie Hhistldeludtsr 4fhe head
14 is mounted a brush part 25 conprising a bristle holder 16, fromwhich a

cluster b¥ btliese¢ans appect ef tigiinventmngener al

Fig. 20 Shows a plan at the bristle surface, a plan view and a side view of
another bristle cluster of the second aspect of this invention.
Referring to Fig. 1 an electric toothbrush is shown overall in side view 10. The
toothbrush 10 comprises a handle 11 by which it may be held, and which includes a
20  drive motor, batteries, controls etc. (not shown). The handle 11 is replaceably
connected at link 12, suitably a bayonet connection, to a replaceable section 13
including a head 14 at the end of the section 13 remote from handle 11 and a neck part
15. The assembly of handle 11, replaceable section 13 and head 14 are disposed along
the length direction A--A of the toothbrush 10. In the head 14 is mounted a brush part
25  comprising a bristle holder 16, from which a cluster of bristles 17 extend in a general
bristle direction B--B generally perpendicular to length A--A. The holder 16 is driven
by the motor (not shown) via drive shaft 18 (shown generally) extending along inside
the neck part 15. The bristle holder 16 is mounted on an axle (shown 18 in Fig 3) in
head 14 for oscillatory rotation about an axis passing through the centre of the bristle
30  cluster 17 and parallel to the bristle direction B—B and for simultaneous reciprocal

movement up and down this axis as shown by the arrows.
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bristle direction B--B generally perpendicular to length A--A The hol der
16 is driven by the notor (not shown) via drive shaft 18 (shown generally)
ext endi ngwa) @mgei7nsi de the neck part 15. The bristle hol (iQrT/ﬁ;ﬁn,im)mDunt ed

on axi o pass: ng. T e Bhferdn efiroli Pt fab P IR BhAlY of € Bbiihe™ O
paral l el to ih(gryiahosdd Soddic aﬁ@ﬁdsfvfr&aﬁoﬁﬁﬁkah@lrtosdrﬁué HaBaRHSBL gcﬁhég ?@Tﬁl&gE

novenent up and dovvn this axis as shown by the arrows. -13-

SHEET ( RULE £6)ugh0he 2£u4i56 in7plRC i BROdhsterOaftbristlns Ug.eandrrerchipiroel niodioperpf or ns

si mul t aneousl n osc il ng, ro tlo about an axis
of "ot at on P SPveatng 1Bt Phttedistiich & THe %mafep%fsfgo ¢ G5 LIRROIRAL ho
centre ingpl o

and downnsal oﬁignte 1§E&ff‘l3‘§)|tlézﬂ1 ?13%??%1%@)%&&3 e arrpﬁlaﬁ{g’ gﬂg?ﬁt t‘dr&ﬁlat ory
rotary 5 not notionss ca.l.GadmeNuherowsidiaveahechamean ageolsiownoimn, thaatt tb laehieve
anpl i tude of the reciprocal motion is ca. 1.0 nmm Numerous drive

nmechani sns aP¥DARNRP-i n " the art to achieve such notion. Referri ng to Fig.
2 a bristle holde [ Q. i ew

| ooki ng down ont oRte }%}lel }o}?@%@g%ﬂs&%&%@%ﬁgﬁﬁ%@ %ra} %%f@gﬁfﬁ% %Eﬁ@s }.![0
projects, al phg vidvelookirg!down éntb she2shirfaboRl, fithh Ghichttke bdtibaslus?é 7ot at es with
OSC|IIat|ng rotation. Mounted on the surface 21 are tufts of bristles 23,
24. Thes¥ copipcis akmgdhe rotagigm et 3atioativhich thaalder29 ratatpssetioprsiliatives 24
whi ch are orH%gOd parallel to the axis 22, i.e. perpendicular to surface
21. The tufts all lean outwardly along a radius 15 fromrotation axis
22, meking an angihdtedCeh thd Suitde!D 1thetu@isiof B ds2n, 2. THaS eomhrisddir§t0 t hat
thelr distal ends are radially further fromthe rotation axis 22 than their
bases. Bei nguiyardy lesiningiufthd3 and secpd twﬂs@%bchmeemmatedfpatdﬂel wahoaxist uft s

24 t th d 22 as th bases. The
basggeo;i t uf %%Snﬁselfﬁnﬁf‘garatp:saﬁanc 1z ﬁi‘f’\%&%srrbgsagﬁfgl? %IWPEBYJP Pgﬁéfi Ydns each
20 conceps I'i GoRf QUidntRE zzomkir%ran%g& (%%ia fﬁﬁvﬂhatﬁ@ﬁnﬁ{t?lﬁt%dt %iitgga}‘;ﬂs helotufts

23 are radially inward of the bases of all the secon 4 so that the
pol ygon of t timt thefakistalfentlbere rhdialy furtier froR3the ratstiod dxtis 20 thad tlesdnieged.ric with

t he pol ygon of base f the second tufts_ 24. There are ten tufts 23 and
ten tufts 24BeHemae k’g?p'éﬁﬁﬂ\?@ 2pthe it sndy ef the sqcendiiyftspd arerdhibe same ess

bases in eac I | hat outwardly | eaning first
BhaR rﬁégll h{e alef A asschaaﬁﬁa{éeé

tufts 23 are arrange 'y 1'"nwa
The bases of tufts 23, 24 are arranged in two respective regular polygons each

20  concentric around the rotation axis 22. The bases of all the first tufts 23 are radially
inward of the bases of all the second tufts 24 so that the polygon of the bases of the
first tufts 23 lies within and concentric with the polygon of bases of the second tufts
24. There are ten tufts 23 and ten tufts 24 in the respective polygons but there may be
more or less bases in each polygon.

25 It is also seen that outwardly leaning first tufts 23 are arranged radially inward
from gaps between adjacent second tufts 24 so that an outwardly leaning tuft 23 leans
outwardly between flanking pairs of second tufts 24, and similarly a second tuft 24
extends parallel to the axis 22 between flanking pairs of outwardly leaning first tufts
23.

30 Fig. 10 shows an arrangement similar to Fig. 2 and shows a view in the

direction of a tangent to a circle radially mid way between the polygons of tufts 23
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from gaps between adjacent second tufts 24 so that an outwardly | eaning
tuft 23 leans outwardly between flanking pairs of second tufts 24, and

simlarl ywp @agend tuft 24 extends parallel to the axis Zthsiovesno
fl anki ng pair oyt war dl y. | hngqfi . 1.9. an
b rangewent. L4 KPR Aot 8RR e dris SE0E Syl o redl A BANS

tangent to afgidiglientisdf @khyiimy way between the pol ygons of tufts 23 -14
SUBSTI TUTE SHEET (RULE 26) WO 02/ 45617 PCT/ EP01/14040 and 24. It is seen

that the distal eRdfsrirg tofigst @bristlechaddar @Atis shofmarinlaesideodewrdenkiieg | y t han
the distal ends of the tufts 23. Referri to Fig. 4 a brist|le holder 20 is
Shown | n-a SPUBS TG B ARl P AP o P Vot laokisy derpomss Bee? g ' 3
shows a pd ansyeewok ORkhRehidPM3 HREOCBEr 1P c{sésl%néaqe rbt0i8h Weis b, t he
bristle cluster 17 projects, along the rotation axis 22. Munted on the

surface 21 are tuMammtd durths bhrése23 arthifts ofibseles B824. Thede comdprise fiudtyvar dl y
| eaning tufts 23 and second tufts 24 which are oriented parallel to the

axis D -- Doutwagdly sraningiuite 23 and segond, fufty 24 which atp eriepfed parafeldp thy ?ﬁ%
dl I . i . i i i .ca. 10
ot the ori On DR g T LREAL o3 R 35 TR A Ao Bliy®

radi al |y furfibgirofatiomak3e2l faRing QR adxlef 22, TP Rhithebfiedt@ai@Sof th&iio2 so
parallel to the axis 22, the distal ends of the second tufts 24 are at the

same ralfd al that Selsidalfandsranetradiably Sirther Gemithetatatisassds 221then theirdiessse | eani ng
of the tufts,23, 24 | hus. sim |l ar to Fi 2 an . ~Fhe cluster shown in
i gs. 4 and BeREarnek® oAt deybe Al fods fde foPpdnds 24 3R & hSihe 1005
wi thin the oijae) dégmee BRREABLKIsD2! ds YndDOIEs, tTHE rdIRHRILATInRYf the Sdts I32YANY
their first tufts 231, 232 |l eaning outwardly at the sane angle of ca. 8

rel ative to tisithus similat fodfigaiand32. The first tufts 231, 232 are arrahged on

radii fromthe rotation axis 22, In the arrangenent shown there are al so
two pol ygons of si@%ﬂ&sﬁeﬁé}%@ ,1g32fr’2,ng SEREPpEas tornalygons of BishBHts 243, t he

second ty{ts Z%f %n? 242 whiRh e Vil RS 2%08@5&@}]%535’ gh&utttﬁg ot o?l)gx% %2? 8%‘);[]% o

arrangenent thérefore conprises, proceedi ralTy outwar

rotation axi theRdirstatufi®Pyy@32déanhasaswealdly atrthd sdmdf ingledFlca. 8° BRkiyganthef bases
of second tufts 241 oriented parallel to the rotation axis; another

pol ygon of bEX@tiongis 33 dhe figstrtufts 232 232 arstamapgesom,gdi fiom Bigseistion axiecond
R EL T TR R NE S e X e
one 241 within the other 242, the second tufts 241, 242 being oriented parallel to the

20  axis 22. The arrangement therefore comprises, proceeding radially outward from the
rotation axis 22: a polygon of bases of first tufts 231; a polygon of bases of second
tufts 241 oriented parallel to the rotation axis; another polygon of bases of first tufts
232; another polygon of bases of second tufts 242 oriented parallel to the rotation
axis.

25 Each polygon of first tufts 231, 232 contains six tufts so the polygon is a
hexagon. The inner polygon of second tufts 241 also contains six tufts. The outer
polygon of second tufts 242 contains twelve tufts so is a dodecagon. It is also seen
that the outermost second tufts 242 are arranged in groups, i.e. pairs 242A, of
circumferentially adjacent second tufts 242, so that first tufts 231 are circumferentially

30  between circumferentially adjacent pairs of these groups of second tufts 242.

Fig. 11 shows an arrangement similar to Figs 4 and 5, showing a view in the

direction of a tangent to a circle radially mid way between the polygons of tufts 241
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hexagon. The inner polygon of second tufts 241 also contains six tufts. The
outer polygon of second tufts 242 contains twelve tufts so is a dodecagon.
It is al swesRarer7t hat the outernost second tufts 242 are ada@eds040

groups, . e-mM4?§g%§§é%n it thSiGGHIHS LF e 42’316‘&1{:)%%{&0 ?&ﬁﬁﬂ#ﬁ%tﬁe 242,

so that first tu are circunterentially 30 between circunferentially

adj acent pai distaDénds DE SR 1G9 ONE a0l tise GRndisthints oReidts 28D gre sliphfi Gwsheaodut
arrangenent simlar to Figs 4 and 5, showing a viewin the direction of a
tangent to aradiaflythanrthelidisfal gpndd of thatpfis@tdeen the pol ygons of tufts 241 -15

SUBSTI TL) TE SHEET, ULE 26). 2/ A56 [ EPQ1/.14040 .an 42. It is seen
Chat the di stal eRHSTHE Brie Pavds 3oty 0 PoRE S BV IR han 1 ne

di stal ergls férpéﬂa?cutléifté $he réfbtion @R 20hBls. ¥ BRovH Shigh vRAER ORIngldWnSondBthear €
slightly further out radially than the distal ends of the tufts 242.

Ref erri ng t osuEfage 25 frorhvilset the bhoktdeelugér §7sprejecianalpong thegpdéon mew2looki ng 5
erpendicular to e rqtatjon axis. 22. Fi 7.sh vi ew | opki ng

8 ovvﬁ onto the s %&E@aé’ﬁd@ ?15%09\/2# érr Wﬁ%gf)‘i’rilsél?? g%ﬁs?@%‘?“ﬁ"&j‘@@?s,
I th [ i t f .

along the r Oh%%'ff&ﬂ%%gl_ysl%ﬁég%nhﬁ% A sOdnk S ﬁ&e‘wd@%h ﬁl(faeeorfeﬂfehﬁalz}?{uel

bristles 23, conprise first, oufwar ani ng s 23 and
second t uft sto2fid add B Wi, dR. perperplidudartte surfire all| The artangementaix sidnilar to Fids. i . e.
per pendi cul ar to surface 21. The arrangenent is simlar to Figs. 10 2 and

3 above. 1Fi r 3and 3pbevep Birgltalia 23 areqannged ia aregilppenipannaagdecepdduiecond
tufts 241, 24 arranged .in two pol ygons havi r ectivel y thej.r. bases
urther radi PPt Bharaned i b HovERe B HE ot TRF St Shsr iy
rotation axisuddanahdig: #R 36 Astarkh Bul 45komithé Sorktton AL npkl GOBACPREA! | €
to the rotatron axis. In the outer polygon of second tufts 241 the tufts
are arr angedtherfirst tufis 28 g ambiligred pasalliehweatht rgnberpsxis.i Insthe dbteppolygon BEf erri ng
to Fig. 8 a bristle holder 20 is shown in_a side view | ooking )

per pendi cul afecerd fufls 2431 the twftF agiastapged ipjcircumferpiipdly adiAcart &IPS, L6oki ng
down ontPSth$ . Ssurface 21, fromwhich the bristle cluster 17 projects,
along the ro U5 on axis 22. Mounted on the surface 21 are tufts of bristles

23, 24. These conRefesnd forEil., 8 a BstHolddr ADYs sHpam ing siddf diswasokinghi ch al |
| ean outwardly along a radius fromrotation axis 22, making an angl e of
ca. 12 with perpenstigudantathoiotasionanis 22x Fig. 9 shesss @ nlan vidyelaokiiestosin ondpithe ar e

T T R T e L e
?Ihgng r ?e L ?g It Iugn E) Wﬁgd;d}ittgé ggthcam Qridifts BPkiARSs 28, 2N dihesedonfifise Fitst, Wi th
20  outwardly leaning tufts 23, which all lean outwardly along a radius from rotation axis
22, making an angle of ca. 12° with the orientation of the axis 22 so that their distal
ends are radially further from the rotation axis 22 than their bases. The cluster also
comprises second inwardly leaning tufts 24, which all lean inwardly along a radius
toward rotation axis 22, making an angle of ca. 11° with the orientation of the axis 22
25  so that their distal ends are radially closer to the rotation axis 22 than their bases.

The bases of tufts 23, 24 are arranged in two respective regular polygons each
concentric around the rotation axis 22. The bases of all the first tufts 23 are radially
inward of the bases of all the second tufts 24 so that the polygon of the bases of the
first tufts 23 lies within and concentric with the polygon of bases of the second tufts

30  24. There are nine tufts 23 and nine tufts 24, so the polygons are nonagons, but there

may be more or less bases in each polygon.
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25 so that their distal ends are radially closer to the rotation axis 22
than their bases. The bases of tufts 23, 24 are arranged in two respective
regul ar peloygassi;each concentric around the rotation axi $E&ZEpoififabases of

all the first tuf gangcond
tufts 24 so that #Eeﬁg% fgéfé\&oka%ﬁmyl%%@ggﬁ?%uﬁ&nga?e?%?&tgg{itr %]gt PI es
within and chegeabs bewakih Ad ctm BRbY@aifts Q8 sbabe anoutwdrdlydeaongtuftdfi lsad30 24.
There are nine tu ts 23 an nine tufts 24, so the polygons are nona ons

but there neytwhesllyrbetaeen flaekisg baiteef seepndaufis Fblang shmilariyea scomEHnLtE:
SHEET (RULE 2 4 6 P01/ 14040 1t t.h dl
| eani ng(g first® %Iﬁllstpér 1% eﬁ’flfcéélggav % P%pFljﬁ%&f‘aJsfwﬁs@%aﬁlﬁg%%Sg%r Y

adj acent ssecppnd tufts 24 so that an outwardly leaning tuft 23 | eans
outwardly between flanking pairs of second tufts 24, and simlarly a second
tuft 24 extends Pigr &2 Eledwe an dartengemers sﬁﬁllaxeto\EwnMahéﬁkshogwma visvwoh the

outwardlyle ing first tufts 5 23. arra |m'Iar
to Figs. %ae ongﬁgmngo\ﬂ%qrﬁd@ﬁ%gn@ T"Ber‘?n el&"l Qﬂgéﬁmu a circle
radi al ly md t hat
t he di st al %’g? ?ﬁ%‘é? gt}?}ﬁ%?%{ gr?‘ﬁ%%%g ﬁﬁr%ﬂg aﬁ%ll tﬁaddﬁgtagfm ends
of the tuft senlidof dictutibatl, sl thftep séemmpeﬁmp@sed uppR Badhaﬁliemhélﬁlfts LRe4 arkt S

23, 24 are 10 seen to cross. Figs. 2 - 9 also show the presence of other,
third, tl}tssesntpeioss| es 25. Although these are shown oriented parallel to

the axis 22 they sy ALUSIBhbUShY pSal L MARES i LONEL R0 Ly, (O

the rotation axis Sach arranged a p0| Bs on

the surface #bsd ftebhatm sH6wBd pArallel QX eERIxes A0the) GlaAerriali Celp Makiingard by
density of the bristle cl uster In the arrangenents shown these third tufts

25 forman towaed apeutwaully flom the rmtatﬁ@nsam 22riyehl baisidas 2 mapebaxranged af ot at i on
22, and exten further fro Ez Li_l %é{a 21 than 0 the first d second
tufts 23, 24°UFHPERSHNt hﬁé‘yg"{s it¢ thapshowa, Ior fyampie tPﬁ%Cfgaasﬁéheﬁ@P Adi cul ar
di stance{{ro r 4, 25
may al solflf ncﬁéﬁgpfg?g%n%%ﬁlgﬂds‘[o? In 8 | % glg[ts Elg{% %éei %ﬁﬂgn%#%?s g)ggla%st t he

di rection of inmetnadsit pnlygbnbﬁmfdscahdmged%omidcthé a)axbﬁrotaﬂmza gnd &3eshifweher
anot her arrangenent of first 23 and second 24 tufts n.which first tufts

23 proj ect f e tbesiRe 221th@$ dq%fgﬁtua@éﬁ%wﬁém@%z@“ whw‘hﬁg baytheirhases
arranged in &s&?w&% e e AlP YR O frofOh Pk ©85 aX1 s, | eaning

outwardly a
All or some of the tufts of bristles 23, 24, 25 may also include a component of

20  lean (not shown) in and/or against the direction of rotation of the holder 20 about axis
22.

Fig. 13 shows another arrangement of first 23 and second 24 tufts, in which
first tufts 23 project from surface 21 of the bristle holder 20, having their bases
arranged in a polygon (not shown) around the rotation axis, leaning outwardly away

25  from the rotation axis so that their distal end is further out from the rotation axis than
their base. In the arrangement second tufts 24 also lean outwardly away from the
rotation axis so that their distal end is further out from the rotation axis than their
base, and their base is further radially out from the rotation axis than the bases of the
first tufts 23, but the tufts 24 have a lesser angle of lean relative to the rotation axis

30  than the first tufts 23. The view of Fig. 13 is at a tangent to a circle radially mid-way
between the bases of the tufts 23, 24 and as seen superimposed upon each other the

tufts 23, 24 are seen to cross.
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25 fromthe rotation axis so that their distal end is further out fromthe
rotation axis than their base. In the arrangenent second tufts 24 al so

| ean out wiodyséway fromthe rotation axis so that their Fﬂmmh/lmd_ is
further out from tfige g g?hé F%l?ﬁ%ﬁ @ of Rt rtuﬁsbfﬁﬁpg iR oM@k Sultaeed S

a
further radially out fr on axis than t bases of the first

tufts 23, bubf thbdristlé helded200amd vt dixdiebasas atrangeti ihagolygehnairountsl the t he
rotation axis 30thanthef|rst tufts 23. The view of Fig. 13 is at a
tangent to arqiatrqn &is 3Yiaain the pmpodimenthidlugisatad ab@feb%@@rsﬁtufth%?» feant s 23 24

and as seen su ose n each ot he uf t 24 .are see
cross. -17- S8 _1¥DWEY%HEE%C(IIQ&‘BH\%‘S@ srGa B e I SEer R P ng ¢ o
Fig. 14, f p{htérr%llﬁg g{s ZI&BIEH}m r e 23 project fromthe surface 21 of the

bristle hol der have Bses arranged in a polygon around the

rotation axis 22 @ferefls bR agTRAdy B Wetonid fuks 24atigeh akeKeve tHeR Hakdsst tufts
23.lean outwardly away fromthe rotation axis 22 so that their distal end

is further oatraigedrin adolygonragound the refriien 22s CRas in Hei embwelsmentTHistrated al so
a plurality of second tufts 24 which al so have thejr bases  arranged in a

pol ygon ar ouRRP¥ehEn Figt dft (Bhseeend tuits dsare orienied qiapplel Hete $0talipR 3Kis aled

above. In Fi 4 th econd uft arallel to the rotation
axis 22, ﬁutt% Lﬁﬂi%imlaéa{ﬂ l}f Otf‘?ir ﬁlﬂé %?‘ﬁ ?#IP}?E St at ed enbodi nents. 10
The firstp 23 and iﬁ@%@ﬁ 2%%&%&%*@/@&% haié ﬂﬁﬁqﬁt%esaét di'fféx%ﬁtr 1208ial Hﬁﬁﬂn@és
distances R, R2 fromthe rotation axis D - - being less than R2 |,
with a diffeReiRefrRR therotatioRixib® ngd AR’ beiihg less thainIé?a \amaslefﬁarnntemf t uf t s

ted relatjve t t h th .
Pie P2 at ongmims t tiu i T irsehEanirgon 24 8erare Srionad afai&Bohe 24t Ui s
are respecti Y&étYoE‘%}xﬁ oslisaln @hsid gﬁﬁlztdre a%O'Pét ?EaIBH%ﬂIe roﬁhsé"&}]s%al %ﬁ%%&m #h'é a

difference d2 1 n elr respectiv i’ stanc ess than t erence

dl in the réigitaB adidstende® miis alPredpectinelyrat PaBAiftimed Fogn thetratation aRi S
22. It is seen that the dlfference d2 is mnimal at the distal ends on t he

tufts 23152422 with s difterenseidnin el Tespegdemradinl distanges loss then dhendifferenng ¢’

| | ustrated Fi 0- 13, i 2 13 t hat d2
rops 1o er b e ORkdencEs £nge ofpi Fies o porditioniing? JEieradia
di stances fr ﬁ‘[@&lﬂ%‘f‘h o aifs%nﬁﬁél%tﬁ?edlptu{ I{Hs% %ﬁg% igzrzgh%e LiInd he base-

di stal direction agai n 1 ncreases as iverge in their
radi al di st apgificipleFs g&lﬂiﬁ appBQtoi the Hﬁlbbdihien& istedtedomr Figacxoor3]iang ih Figdhe

second aspect of this_ _invention,
11, 12 and 13 it is seen that d* drops to zero at a point as the tufts 23, 24 are at the
20  same radial dlstances from the rotation axis 22, but proceeding further in the base-
distal direction d* again increases as the tufts 23,24 diverge in their radial distance.
Figs 15 - 20 illustrate a brush part according to the second aspect of this
invention.
Referring to Fig. 15, Figs. 15A and 15B show perspective views of a bristle
25  holder 20, on a surface 21 of which a bristle cluster 17 is mounted. Fig 15C shows a
plan view of the cluster 17 and holder 20, looking down on surface 21 along the axis
22 about which holder 20 rotates with oscillating rotation.
As seen in Figs 15A, 15B and 15C, the cluster 17 comprises éplurality of tufts
of bristles arranged in two regular polygons of tufts, viz. a first, inner polygon 23 of
30  twelve tufts and a second outer polygon 24 of eighteen tufts surrounding the inner

polygon 23. Both the inner 23 and outer 24 polygons are arranged around a common

centre. In both polygons 23, 24 all of the tufts are mounted inclined at an angle such
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Referring to Fig. 15, Figs. 15A and 15B show perspective views of a bristle
25 hol der 20, on a surface 21 of which a bristle cluster 17 is nmounted. Fig
15C showsw® o2pksér vi ew of the cluster 17 and hol der 20, | g@l/m@i1d9a on

surface 21 ahgnge i %ﬁ& 53A 24 ADAHE tdﬁ"(f&r%éﬁpﬁ&ﬁrthggufa‘éé a1 88 thithRile

oscillating rotation. seen in 5A, 15B and 15C, the cluster 17
conpri ses a hblderc0) nsyﬁmtheﬂ a:tbmml thefpobngoﬁwmﬂl cntadmsgethan nhd(vpposmgbelsalend
pol ygons of tufts, viz irst,. inner pol ﬁLgp(r)n 23, of wel ve tufté and a

second out er %%%%@ﬁﬂ@@ﬁﬁn%mlééw fuface 2 Yrtbﬁﬁmaﬁ@et eShowadr Figoilyon 23.

Both t he inn

centre. In bot tI‘tﬁlespo ygd?‘g’;égjggu%gzggf%%wsstth%ﬁ??s@étg%gﬁ%m%%Wgﬁg}n&g ned at an
angl e such  oppbRitSiBSHohs AlouRiiHe ol fadhi22.6M, WohQRAARS dfts RCTHe EReEE 14040

that the distal end 23A 24A of the tuft (furthest fromthe surface 21 of

the bristle pﬁag(@tel?’ @@ynqlmedm@hbckwmedndcttqnewpdwlg@wﬁ(ﬂ)ul@thecmlmral ns it
than the opp he, surface 21,

0 e se.end 23BZBof the . tuft
byt he di ot RSP 8 e Py fbrgBeioh s abiion THDLRS s Both do5300: °54
pol ygons thepg ok Q&Hﬁ&iﬂe&%‘c t Gkt RAfle Hf fusfaBE 81 bihkibRSTE hdlder @Pposi te
directions around the polygons 23, 24, such that the tufts in the inner

pol ygon 23 are inThe aft 2324ael Bakalighed ditveedlyangledhtlative tdwhetcehti¢ 8§ i n the
outer polygon 24 are inclined in an anti-clockw se direction. The tufts in
bot h pol {yonte ppkygen asvicwadcinipla ralativeyto ths dirgctieneof anpadiangnt sideobtheof t he

bristle hol der tufts, 23, 24 so aligned outwardly angled
relative to Pﬂgg%rhyh@espgleﬁse{eﬁénﬁgm as viewed in plan, relative to

the direction of FRe aRlk@f eNtalsSiifGuds 4 PslygdiPLy 8P8x tlﬂi/dbfiﬁle@flﬂ{r g& seen in
Fig. 15C. The cluster 17 also includes a polygon 25 of six third bristles

havi ng a commmon@nmtreewvﬁlttm polzgensl 33y @ds sipgitedowithisi and suadundedriyntband

surrounded b |nn on The tufts,of th s third on 25 are

Subsyant al | Jsa b edn 25 R S Br 2 o P?lxs% 25 resabpnl Bl 15 B

the centyg ng@gk r&tEﬁ(ﬁF2?Bf eholﬁfékmoﬁ tl?egee aﬁ%e of 1% gﬁ#%orfs?z%rd tht
y

26, also aligne tantla par al [ tot e axls o r ot

viewed in pl 24,23 isen sihgls tleird rulir2@falda gipndd substantidlly pmdildi&oaheaxisent i cal ,
but these clusters dlffer in the profile of the ends of the tufts r enot e
fromthe surfe#m22.0f 20 the bristle holder 20. In Figs. 15, 16 and 17

the ends of the t v%e@lrm ?in ﬂfy& sfeds 178f B8 156, 39 aRF 18 bR ilibRichl vk P! @ne

parallel to the brlstle su
these clusters differ in the proﬁle of the ends of the tufts remote from the surface 21 of
20  the bristle holder 20.
In Figs. 15, 16 and 17 the ends of the two outer polygons 23, 24 are cut so as
to lie in a plane parallel to the bristle surface 21.
In Fig. 15 the ends of the tufts of the innermost polygon 25 and the central
tuft 26 are profiled to form a peak about the centre of the cluster 17. The ends of
25  the tufts of the innermost polygon 25 are cut so as to incline upwards toward the
centre 22 of the polygon in a generally conical shape with its apex pointing away
from the bristle surface 21.
Fig. 16 shows a similar arrangement, but with the ends of the tufts of the
innermost polygon 25 profiled into a generally hemispherical dome shape.
30 In Fig. 17 the ends of the tufts of the tufts of the innermost polygon 25 are
profiled to incline downwards toward the centre 22 of the polygons 23,24,25 in a

generally conical shape with its apex pointing toward the bristle surface 21.
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In Fig. 15 the ends of the tufts of the innernost polygon 25 and the
central tuft 26 are profiled to forma peak about the centre of the
cluster 1woobmgsends of 25 the tufts of the innernost polpcgarpodss@ase cut
so as to incline ﬁﬁ?{‘?.f@thk%ﬂ@gskéuh&tﬁ@ﬂ&{s% Bf2d 216 pRANIYORN, ddhcavgeneral Iy
coni cal shape with i Ts apex polnting away romthe BI’I stle surface 21.

Fig. 16 showsyladfitatishiftcettiavipoeatorigitudivbl axid of thdeyleddsCof- G hlggriedf t s of t he
i nnermost pol ygon 25 profiled intg a _generally hem spherical done shape. 30
In Fig. 17 tm@wwl%ﬂothe@mwﬁrgtaapneae tufts of the innernpst pol ygon 25

are profiled to ynclin %g%?gi;% 1§1—0\V§ﬁ5\9§%gﬁpco?%era?‘ra%l§e %nttol?%tlfgso&ygons

23,24,25 in a g€ 3 gfquo hape W S apex rting toward the
bristle syrfpgfledland F19-198Bows hdE&iontRlich Bd dusié)palileDR the aslié of

PCT/ EPO1/ 14040 In Fig. 18 the ends of aIF of the tufts 23,24,25,26 are
profiled in wtaoncAyeeamyihiFigirli9dathe shnstend'é coraprisey arphaaliyrditeimoiiaistlexi s of
the cylinder C- -.C ali d erpendicul ar. to the axis_.of .rotation 22.
Referring toarﬁ?né.e‘_l Egt,wqﬂiegaleﬂm%@% 1zt ﬁ?sgﬁmbelr pp éo’éé:“ Qﬁﬁgﬁéﬁs&flg?ufts of
5 bristles, gRfhdbder ﬁo?g%mt%veﬁ%%ﬂ%ﬁd%%gfﬂhé iﬁﬁex%d{gg&mp%a{ el to

the axis of rotation. seen in Fig. 19A the cluster conprises a

plurality of pélygdiss 26{24bare atrhigged assundragedhimon ¢entre bemgIratatipo hyig8Asin botlz. a

first, inner polygon 23 of ei g{ht tufts and a, second quter B Iggon 24 of
S

tvel ve t 1 t sPelgemsie2hall ohthetafivare senupissindmed ghamangle sughd; ;td qdists 24 are

arranged aro i r (We]o) | S . 0 | ygons
23, 24 al | o piang BFFaRe AL GoRR) BR ool yHl e Snen bl pigt 0,
distal end i ibdiatiof bSordy @né wift 28, 241 iddh bhtheRlPpOAR 2 WM ACheigOFHMIE t hem
than the base end, the inclination of only one tuft 231, 241 in each of

t he pol ygonsF31924vitei v rsbiseson en a plage parpendigitlartiothe axipeiijotationdd- bn a
buter 24 ol fEeenne oot 1t Btbertya blipned g mefitiner g
opposi t ey 4li rggﬁds%‘éir@étf_&ﬂﬁ‘gr_ohﬂ& RPN SIS 2334, 3boh BMGHe hitatin tenhyf ts in the
i nner polygon 23 are inclined in aclockw se direction, whilst the tufts
i nf : he out elr pcpigggrgbgaref}ﬂclmeé il}l anc]otchslza;te ldir(ej@tmn?whﬂzttih@niﬂmlm d&led]u:tcﬁf?ionm:l T[]ﬁ
ufts in pol ygons : are also aligned outwardly angled relative to the
centre 22 of 24 H’@lﬁé}%?éé‘i‘\?nﬁ‘& shorkise direqiion. ‘Hhe @l ipRoIgEONS 3ad) AEBKP si de of
t he pol ygon. t : i 1 25 of
fourthitd b?]?%le %ﬁt&dx&% a%%le%ﬁflq{ﬁ@to B L&ﬁg&mm&ggggg@emeytgfeﬂe

tles 1n egul'ar squar e having a centre wth the
pol.ygons 23, dizéctioh € ah adijasendkide lof &t polygon.

20 The cluster 17 also includes an innermost polygon 25 of four third bristles in a
regular square-having a common centre with the polygons 23, 24, the tufts of third
polygon 25 being substantially parallel to the axis of rotation 22 of the holder 20.

As seen in the sectional view of Fig. 19B, being a sectional view through the
bristle cluster 17 cut through rotation axis 22, the ends of the tufts 23,24,25 are

25 profiled to form a peak about the centre of the cluster, the tufts of the innermost
polygon 25 being the highesf, the tufts of intermediate polygon 23 being lower than
both the tufts of the outermost 24 and innermost 25 polygons, so that the height of
the polygons dips between the outermost 24 and innermost 25 polygons.

Referring to Fig. 20, Fig. 20A shows a plan of the arrangement of tufts of

30 bristles at the bristle surface 21. Fig. 20B shows a plan view of the cluster looking

down the rotation axis 22 onto the surface 21. Fig. 20C shows a side view

perpendicular to the axis of rotation 22. As seen in Fig 20A and 20B the cluster 17
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pol ygon 25 being substantially parallel to the axis of rotation 22 of the
hol der 20. As seen in the sectional view of Fig. 19B, being a sectional

vi ew t hr ow@aidag7 bristle cluster 17 cut through rotation msrozds04b he ends
of the tufts;gaids 2 Phhltya? tifsivrRfled frahSEdnAnwR ekl AV dnB e HRD NG Of

t he cluster,a%ﬁ% tﬁf?s ofythe I nner nost pglygon 25 bei ng %he hi ghest, the
tufts of i ntegniadpelygopd’ yijeighRBfthendgsdcond putehmgulabpolygoma4 viitvwedveotufis he

out ernost 24 and i nnernpst 25 pol ns, SO that e.height of the polygons
i bs. bor weonsFHERMBCRTBREr, BENE S ieh ROSET B o it ataned arrilg Lo Lo
20, Fig. 20A, &ﬁcé&%!a” of the arrangenent of tufts of 30 bristles at
the bristle surtace . Fig. 20B shows a plan view of the cluster |ooking
down the 3 otati onAgxésh idFigB0B inltetispuliguas 23124 5 of the déftsdrowsuatedi de vi ew
perpendicular to the axis of rotation 22. As seen in Fig 20A and 20B t he

cluster 17 ingbnedsysspnglosectsibatthe drtleng 83 AV A of hsduft ifurthepgoyndida o

conprises a plurality,of tufts,of bristl. arr.a j r | ar

pol ygons, a f))?ly%qn Wh%grcqnﬁagg d tg i B}g'l CSPB 8?‘}% S%?n({e]?%ggb’]? g % ﬁ{s%_ tﬁﬁ’%ﬂg second
out er regul afespRtive t1iadd afftsthafigvfclinet s opsosits aioctions afdufd e eEpecttd ygon
23, both pol ygons 23,24 being arranged around a conmon centre. 5 As seen

in Fig. 20B polypwotst23pdityigdws v2Gjor@4f the Figf2( drebadiment the schnationen the wdtsi ned
at an angle such that the digtal end 23A 24A of the tuft is_ further around
the pol §onothe CHEBAYEPRE ot dfaqnd rBﬁS’ﬁ&%YCtIBCle%‘Bn@%HwéB%? Slie Gnct e
tuft, the r i V@ . REL - hei ngTi I i I I i ons
around t he rgélgg(ﬁ i|S\;1 e or ?)01“3/t g‘gﬁ%‘g %&E a&%&ioﬂhntlév]\%lﬂ{s/ g?g}eodr?llé&g@ ﬂf%ﬁ)g?é%({ 91%

enbodi ment t dlggned ouivwatliyan aptingle &° taldtive td theadentrb of thetpetygonlay giemved$n 8 or 10,
and the respective inclination of the tufts of the inner _polygon is 4 or 5

in the opposPles 1glatie tq the dirppiéon of anadicentisideniitas pelpeary ovhilsithg fuftsd 0sf

al i gned out war e rel ati .he..centre on as

U ened in prisier BpyERy At iRl i dREHOT T} Afadfiol BaPBHHERe

pol ygon, 13whi pslgédie tufts 20 of the inner polygon 24 are aligned paralle

to the direction of an adjacent side of the 15 polygon. The cluster 17 also

i ncl udes an innerWb@@hﬁwrybehoZ&hMESﬁnunwnh@ﬁ@ogmbsﬂﬁ@§ﬁNmﬂﬁnib@@hsata

square having a conmon. centre with the po onsg 23, .24, the tufts.of which

e subst ant feetlas SHAPARFERe f Gotionsente BRb BT GRS 25, 2 BT R Bbh20 and

the distal eél@%ubé?ﬁntfaﬂ? H}Myll%htoath@aﬁb B?Eﬁatfolﬂ% Jife BdlflérSZO?Qn@fhfe didia pads of
e 20 height o f r 21 1s 8

which lie in a plane. the tufts 24 abové surtface
mm and of t hef thefrisci?8e 2dghies tian ithma tufts 23,24, the ends of which lie in a plane. The

20  height of the tufts 24 above surface 21 is 8 mm and of the tufts 23,24 is 6 mm.

25
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25 -21- SUBSTI TUTE SHEET (RULE 26) WO 02/ 45617 PCT/ EPO1/ 14040 Clains. 1. A
brush part for an electric toothbrush which includes a bristle holder

nount ed $HWeyoys@é@ry notion about a rotation axis, 5 a pl urpdt/gpor@foshi r st
tufts proj ecégﬁgls_from a surface of the bristle holder and having their
bases arranged in a polygon around the rotation axis and | eaning outwardly
away fromthe rotation axis so that their distal end is further out from

the rotation axis _than their base, and a plurality of second tufts
proj ecting fFom afdupshapast §’6fm F]ﬁ%tnﬁrt?%tgli’@ﬁh}yg@grm%{ﬂ siacFisHg holder mopnfed s

arranged in . L0 ion 10 axis, characterised by: the
for g@%@é&g%‘?a@ it

first and seco avi ng elr bdses at different radial distances

from the rotati oaprxality of st iftsyirojatithgseeandutfutd of thé besiledbldeelaadi ve to
the rotation axis such that at a point along their base-distal end |ength
the first anbavesthey basdstasranged inagiedrgonasounddbe rosafion) axél anddeandrg f r om t he
rotation axis_wt

a difference jn their,15.re tiye ial . distances
| ese. than t nettirdls Paft Fof BE G pited arpal AR snd b n BB BRT “Dases
fromthe rot gt A than theirbald, 4al a PArhIIHGE ¥BdhA tuttsProjedtind fomhafpater i sed
by the bases of the second tufts being [ocated at a dgreater radial

di st ance f r oof thhbristds holdenrandshiaving tlzgir bases arkangbd s polgforpdrotinbthiiretation uf t s.
3. Abru par.t accordi ng toclaiml or 2 characterised in that at a point
al ong  t Hbi r PHSCAUACY ALY | ength the first and second tufts are

respectively at g (athg sE@de%ftéjﬁaﬁi%‘gaﬁﬁ b%%e?%l Hi{?ﬁrénﬂﬁﬂl%‘stﬁf&?%ﬁﬁ At hat

the difference in thelir respective ra I stances IS zero. brush

part accor di thg rbatioh axis) tBe € aAd se&bhd adisiotichiedrelativetogheaitatondixéd sich
di stance along their base-distal end length the difference in the

respective rHat a2 pamislongisir bpssdistakenddmngth thefdstaesscomgiguttpare SUBSTI TUTE
SHEET (RULE. 28 M0.024 490 T POLLERO A0S A UL Gy 9 10 T

any one of thé prec aracterise
15  respective radial distances less than the difference in the respective radial distances of

their bases from the rotation axis.

2. A brush part according to claim 1 characterised by the bases of the second
tufts being located at a greater radial distance from the rotation axis than are the bases

20  of the first tufts.

3. A brush part according to claim 1 or 2 characterised in that at a point along
their base-distal end length the first and second tufts are respectively at the same
radial distances from the rotation axis so that the difference in their respective radial

25  distances is zero.

4, A brush part according to claim 3 characterised in that at a greater distal
distance along their base-distal end length the difference in the respective radial

distances from the centre increases.

30
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first and second tufts circunferentially adjacent to each other at the
point of mninum difference in their respective radial distances, on a
circle cewlgediser the rotation axis. 5 6. A brush part aco@rdtpeg1i@oany one

of the preceding gl.aj r i ral ity ts

havi ng t hei rg'baseé %ﬁ%@&c %@lhgﬂf)éﬁ ggpy?ftgﬁi%%#gaﬂrn g%%‘f@%ﬁﬁ%%%s}%e?%gn t he
bases of thefifst iufd sdebhd fifts@iGuafergitially pdjacdnk @ edch othee af the gbid0f Akhiguny . A
brush part according to any one of clains 1 to 5 characterised by a,
plurality 1difistensetoihdirrespeeivieandiplglistardes, draseircls contied onfthgifosgtiop agik from
the rotation axis than the bases of the first tufts, and | eaning inwardly
toward the rotation axis so that their distal ends are at |ess distance

radi al l'y §rog t heArphdf pRfacsiding Bafy bhebf thBdeRediBg chihs BRFad@ided d§GOr di ng
to any one of clains 1 to 5 characterised by a plurality 15 of second

tuf t s havi ngplitedity obsesesd fufits hireing thedli esés/fudher fadialty phefromtthe fodaticaxixss t han
the bases of the first_tufts, and aning oytwardly away fromthe rotation
axi s so that DER&RSDases %fttg? ﬁésﬁglﬁssal?‘{ﬁ’cgﬁé‘ii Pyatlelite tha PREORSKSt i on axi s t han
their base, but at a |l esser angle of lean relative to the rotation axis
than the first tufts. 20 9. A brush part according to any one of the

precedi ng cl & ns alatsdcpaer icsedidgtotahgone bhélaihissT @l 5 etgsctaised be afpluralityt uf t s
are further radially out than the distal ends of the first tufts. 10. A

brush pall aetwseendiyfis davingihpirdbaserlivgherapdighy ophiremake xorationsxiseban the | ean

of 25 the o [ ng N frst tuft nd t orientation,of .the second
tufts is suc.ﬁfgste gf&xéﬁr&&ﬁéﬁg& !aela%lﬁlé uéw?r;a]g:toyvgﬂ:#;@ﬁmtgﬁmr{ %(lﬁsocﬁh%ﬁhglrcent red
on the rotat jignl sxdsar@iicdedt dstid radSIYBER thdRthatexiOhat HRifdatst and second
tufts circunferentially adjacent first and second tufts as seen

superinposed are seen to cross each other. 30 11. A brush part according to
any one of the precedi,ng clai characterised b ol ygon_ of bases of the
second tufts®whic TP&IQW%?@%W&W@%?@@% ?/E?a@\flf a‘%(%éqed B?SF‘)F’ ﬁls“@ff
bases of 14 heof debdid &l hiving tifed bastd fafidd thdiEn ok '?Aélﬁ.b% 617
PCT/ EPO1/ 14020 © 12. A brﬁlgﬁ %grr ta%éor a%ijreiﬁgléfrl C (tn{c}ot rt"ﬁ‘g%‘ a\%ﬁitgﬁ{ﬁlgcl udes

a bristl e hobabes ofhardirgdufts, and leahmpoutwerdlyravalyditm ¢herrotasivnh aris 8% itleat tigeir
plurality of first tufts projecting froma surface of the bristle holder

and 5 havi ngdistibend isdurherout Bpgdhe rotationyasgamtherrdus buha aletssr suse ki s,

and a plural 16%?{8&- e%?fi’e&%tétf&%%s%%ﬁ%ﬁr&%ﬁtsr oma surface of the bristle
hol der and havi ng el baces arranged 1n a pol ygon around the rotation

axi s, characterised by:

20 9. A brush part according to any one of the preceding claims characterised in that

the distal ends of the first tufts are further radially out than the distal ends of the first
tufts.

10. A brush part according to claim 9 characterised in that the respective lean of
25  the outwardly leaning first tufts and the orientation of the second tufts is such that as

viewed along a line tangential to a circle centred on the rotation axis and mid way

between the bases of the first and second tufts circumferentially adjacent first and

second tufts as seen superimposed are seen to cross each other.

30 11. A brush part according to any one of the preceding claims characterised by a
polygon of bases of the second tufts which lies outside and is concentric with the

polygon of bases of the first tufts.
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the first tufts conprising an inner polygon in which at |east one tuft is
nmounted inclined at an angle such that the distal end of the tuft is

further awgupdstée 10 polygon than the base end in a firslctdipoegidson, and
the second tufts conprising an outer polygon in which at |east one tuft is
nmounted inclined at an angle such that the distal end of the tuft is

further aroupg thg bragd r i 8l cliid @odtBS@sIe Allichiificladseai e Rolde£ toanted
opposite to the first direction. 15 13. A brush part according to claim12

char act er i sefbrirptaryrmotien 4bowt arotatiendxis in the polygon are inclined at the
said angle. 14. A bru part.t ording to claiml12 3 aracterised in
That tha ol ned? bty BF f ASRE Rt foa e ohe BRI RER ol 1y
parallel 40 paiRd g int RAINGRErotdRon AiDEHE R pRA4TItyd¢COr di ng
to cl ai m§12 ?%171%&1%%3&5;& eri %éea(lemianrlﬁ)tbﬁ%;ﬂ t he tuf ¥O( S) " i é/’are |pncl it%ed

i nwar dly or sacomdituftsyprojedingt frare atsarfadecoftbabrigledfolddnangh bhyigptheirdsds6. An

el ectric toothbrush provided with a brush part according to any one of
claims 1 to amange masﬂssqnqﬂm@éﬁsefﬁﬂeﬁz@m chigyacterised by:

the first tufts comprising an inner polygon in which at least one tuft is
mounted inclined at an angle such that the distal end of the tuft is further around the
10  polygon than the base end in a first direction, and
the second tufts comprising an outer polygon in which at least one tuft is
mounted inclined at an angle such that the distal end of the tuft is further around the

polygon than the base end, in a second direction opposite to the first direction.

15 13. A brush part according to claim 12 characterised in that all of the tufts in the

polygon are inclined at the said angle.
14. A brush part according to claim 12 or 13 characterised in that the inclined
tuft(s) is/are aligned in a direction substantially parallel to an adjacent side of the

20  polygon.

15. A brush part according to claim 12 to 13 characterised in that the tuft(s)

is/are inclined inwardly or outwardly, relative to the centre of the polygon.

25 16.  An electric toothbrush provided with a brush part according to any one of

claims 1 to 15.
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