WD 2005/ 032398 PCTI US2004/ 029661 -1 TOOTHBRUSHES This invention relates to
t.oot hbrushes, and nore particularly to power toothbrushes. Power

t oot hbrushes are well known and have been on the market for s years. In

typi cal powe® 240568238% ushes, tufts of bristles on the bruskctresmogubesnd
generally perpendicularly fromthe top surface of the head. The head is
oscillated, rotated and/or translated in order to provide enhanced tooth

cl eaning capability. In many power toothbrushes, the top surface of the head
is generally circular in shape, and is dinensioned to clean the |arger
teeth one at a tinme and smaller E@O’E&RUSWSat atinme, with nost of the

bristles typically c actln etooth teeth during.b hing. In sone
power t oot hbrushes, 8%5531 @FSOQPQI’“%W uiqrg(ta ®EGQ| , the

i nvention f{ a?power t oot hbr ush heads havi ng partlcul ar arrangenents of
bristles an or tufts of bristles, power toothbrushes including such heads,

and net hods of usi ngPswehtoutidgisshed e walltknbwi 2h¢ Bavelleeh bn Oiemagkpefor, t he
i nvention features a head for_ a power toothbrush including an elon at ed

suppoft neesEs hmamwwqmwm@ heistles.anethe brigh headhextendd gen

el phpRalele T A A s%%aﬁfre”tﬂ#?%dﬁgtﬁ%mﬁ@tiigifées

mrror Im&mmma&,to@?@ﬂaemnwda@aﬁc%ﬁgmﬂwy- 20 I'n anot her
aspect, the invention features a head for a power toothbrush including an

el ongat ed support ne%manyp&mderatomﬂlblruahastt}le@tip ilmfavsot’)ﬂlelhpatttsmserdbt endi ng
fromthe su rﬁenber e tufts of bristles hayi at ] east, three
Ei fferent t‘%s ﬁeaﬂdtlﬁ ansfo glean thedareenter n ah gty god ine a

unse ol ST e ol otpRes a0tk o e
| engt hs, mmaagigtedshineo Nindotmepower toothbrushes, the head has a generally oval shape.

In general, the invention features power toothbrush heads having
particular arrangements of bristles and/or tufts of bristles, power toothbrushes including
such heads, and methods of using such heads and toothbrushes.

15 In one aspect, the invention features a head for a power toothbrush
including an elongated support member, and a phirality of bristles extending from the
support member, at least some of the bristles having different heights, the bristles being
arranged so that their heights are symmetric, in a non-translatable mirror image
symmetry, about two planes of symmetry.

20 In another aspect, the invention features a head for a power toothbrush
inchiding an elongated support roember, and a plurality of tufts of bristles extending
from the support member, the tufts of bristles having at least three different heights, the
tufts being arranged so that their tips define a rounded contour.

Some implementations of these aspects include one or more of the

25 following features. The bristles or tufis have may different lengths, measured from a top
surface of the suppert member. Altematively, or in addition, the bristles or tufts may

’ extend the same length from a top surface of the support member, and the top surface is
contoured so that the bristles or tufts have different heights as measured from a
borizoxntal plane taken through the lowest point on the top surface. The two planes of

30 symmetry may be arranged about a central axis of the brush head. The bristles may be

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



surface of the support nenber. Alternatively, or in addition, the bristles
or tufts may extend the sane length froma top surface of the support
menber, and the top surface is contoured so that the bristles or tufts have
di fferent {vei @bhies2803 neasured froma horizontal plane takaigd szt t he

| owest point on the top surface. The two planes of 30 symmetry may be
arranged about a central axis of the brush head. The bristles may be
arranged in an array and tips of the brastles define a continuously curved
surface. The WD 2005/ 032398 PCT/ US20041029661 -2 two pl anes of symetry may
i ntersect fwo plges\dfGiminktty &ay iftersed i e vdinity6f thé bérivéd fahe clipfiga@r t nmenber .
The head may be configured foor use on a power toothbrush having a
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have a shape sel ected fromthe group consisting of oval, ellipse, rounded

di anond, ashortesimisties. rée taresunfhes Oflthe seppoTimettibar enayehave adength Oﬁma%t% hape.

i5 | f h f eat | udi

2> hihal e“% B coi DRt 1L Pitertn S o ey 2 Medth apo ot od
t | t

poldiodiC: i, BBk 7 8 i hep RiriEbnBy 1% ABA fio Mk ,"ﬁ?‘ﬁféor

bristles bef alngutat 2dadedITsotop karfadeimay have aghape seleeted Sypnmthergrayp consiating
non- transl able mrror ge s rrrretr bout | anes of synpetry. 20 In
yet anot he‘P glipse, goun Si{‘éﬁegsre‘émﬁg‘?/\eﬁec'&BtWY Hg"[e@di ng

concave shape.

15 In a further aspect, the invention features a power toothbrush including a
handle, and, extending from the handle, a head including an elongated support member,
and a plurality of bristles extending from the support member, at least some of the
bristles having different heights, the bristles being arranged so that their heights are
symmetric, in a non-translatable mirror image symmetry, about two planes of symmetry.

20 In yet another aspect, the invention features a power toathbrush mcluding
a handle, and, extending from the handle, a head including an elongated support
member, and a plurality of tufts of bristles extending from the support member, the tufts
of bristles having at least three different heights, the tufts being arranged so that their
tips define a rounded contour.

25 Some implementations of these aspects may inchude one or more of the
features discussed above.

The invention also features, m another aspect, a head for a power
toothbrush including an elongated support member, and a phlurality of bristles extending
from the support member, at least some of the bristles having different heights, the

30 heights of the bristies being selected to provide a bristle tip contour that allows
substantially all of the bristle tips to contact the dentition simultaneously durieg



a handl e, and, extending fromthe handle, a head including an el ongated
support nenber, and a plurality of tufts of bristles extending fromthe
support nenber, the tufts of bristles having at |east three different

hei ght's, t VO eWAOI23pRi Nng arranged so that their tips defrgeuseoomrosied
contour. 25 Sone inplenentations of these aspects may include one or nore of
the features discussed above. The invention also features, in another
aspect, a head for a power toothbrush-3ncluding an el ongated support
menber, and a plurality of bristles extending fromthe support nenber, at

| east some bofshinge bristles having different heights, the 30 heights of the

bristles being selected to provide a bristle tip contour that allows
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contactingabbe. teeth with bristles of one of the power toothbrushes
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al so 15 holds the support surface at a nore consistent position (i.e. height
and angl e) cedppared the flat brush having the same area or shape as projected onto a flat plane.

Such brush heads also generally feel comfortable in the mouth, and do not seem overly
bulky. A toothbrush that is contoured to match the general curvature of the dentition also

15 holds the support surface at a more consistent position (1.e. height and angle) above the
teeth. This allows taller cleaning elements to be incorporated into the toothbrush that are
spaced appropriately to reach i between the teeth and other areas that are normally
difficult to access.

The details of one or more embodiments of the invention are set forth in

20 the accompanying drawings and the description below. Other features and advantages
of the invention will be apparent from the description and drawings, and from the

clairps.
FIG. 1 is a perspective view of a brush head according to one
embodiment of the mvention.
25 FIG. 1A is a side view of the brush head of Fig. 1.

FIG. 1B is a transverse cut-away view of the brush head of Fig. 1.
FIG. 1C is a perspective view of a brush head similar to that shown in
Fig. 1, except that the head is slightly tilted towards the handle, with planes of symmetry
indicated.
30 FIG. 1D is a side view of the brush head of Fig. 1C, with planes of
symmetry mdicated.



teeth. This allows taller cleaning elenents to be incorporated into the

t oot hbrush that are spaced appropriately to reach in between the teeth and
other areas that are normally difficult to access. The details of one or
nore enbocdvoests®3shs t he i nvention are set forth in 20 therEsmonasii ng
drawi ngs and the description below Oher features and advantages of the

I nvention will be apparent fromthe description and drawi ngs, and fromthe
claims. FIG 1 is a perspective view of-a brush head accor di ng to one
enbodi ment of the invention. 25 FIG_ 1A is a_side view of the brush head of
Fig. 1. FIG | B is G ?2anapappestivavienwhp biysblicad agogeding tpsap dliemetse Fig. 1.
FIG | Ci erspective view of a brush head simlar to that shown in
Fig. 1, except that the head is slightly tilted towards the handle, with

pl anes of symetry mcdsqﬁéﬁ&speaﬁve:ﬁ&vowbmhmcﬁdd&ow%wénm brush head
of Fig. IC wth planes of "symetry indicated. WO 20051032398

PCTI US2004kerpaib@lemboglufén®. 2 i s a perspective view of a brush head according

to an alternative odirent., FI G [ per.s ive view of a brush head

accordi ng to anot heﬁ&agé&ﬁy?w&é%mg@ﬁgﬁé ¥'3A is a side view of

the brush head of Figgg §Bsﬁ$ﬁth§%n§sﬂ%‘ﬁ’f‘l(§ﬂhfwﬂﬁ‘é rﬂcﬁl}]ﬂtﬁ’cbﬁﬁﬂ’&&ﬁi&tport'on
ep mechani sm Hl 4 1s a

of the brush head cut away to show 't Ivotin
t ransver sawayto shosyiheiptvetiof raechinish head according to another alternative

enbodi ment. 10 Ref erF&iGrng to Fig. 1, a power toothbrush 10 includes_a head 12
and a neck . 4 is a transverse cut-away view of a brush head according to another
alternative embodiment.
10 Referring to Fig. 1, a power toothbrush 10 includes a head 12 and a neck
14. As is well known to those skilled in the art, head 12 is oscillated during brushing.
Generally, the head 12 is oscillated in a rotating manner about an axis of rotation which
typically extends through the center of the head but may be ofiset, as will be discussed

below. An electric motor (not shown) oscillates the head through gearing, linkages,

15 cranks, and/or other drive mechanisms as is well known. Electrical power may be
supplied to the motor by rechargeable or primary (disposable) batteries. Further details
as to how the head s oscillated will not be provided, as this aspect of the brush is not the
focus of the invention.

Head 12 includes a generally elliptical support member 16 that is

20 disposed approximately perpendicular to the axis of rotation of the head, and, extending
from a top surface 17 of the support member 16, a plurality of bristle tufts 18. As will
be discussed below, the top surface 17 typically is perpendicular to the axis of rotation,
but may in some cases be tilted so that it is not perpendicular to the axis of rotation.

Atthough each tufi 18 is shown as a solid mass in the drawings, the tufis

25 may each be made up of a great number of individual plastic bristles. The bristles may
be made of any desired polymer, e.g., nylon 6.12 or 6.10, and may have any desired
diameter, e.g., 4 to 8 mil. The tufts are supported at their bases by the support member,
and may be held m place by any desired tufting technique as is well known in the art,
€.g., by insert molding or a stapling process. The tufts may also be mounted to move on

30 the support member, e.g., with a pivoting motion as will be discussed below with
reference to Figs. 2 and 3-3B.



14. As is well known to those skilled in the art, head 12 is oscill ated
during brushing. Cenerally, the head 12 is oscillated in a rotating manner
about "an axis of rotation which typically extends through the center of the

head but Ry 080930get., as will be discussed below. An Féﬁﬁ&{(obﬁo or (not
shown) oscillates the head through gearing, |inkages, 15 cranks, and/or

ot her drive nechanisns as is well known. Electrical power may be supplied
to the notor by rechargeable or primary-(di sposable) batteries. Further
details as to how the head is oscillated will not be provided, as this

aspect of the brush The figpoit AembeOB yenerhil} Elpticay €8}, itdas a fAchxdsandne| udes a

generally elliptical support nenber 16 that is 20 di sposed approximately
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a pi vot i ngofrthe suppogtaneridier, dshacentdbelong axip of the topthhrush eeds Bhwben the beass. 2 and
8-3B, WO 2005/ 032398 PCT/ 004/ 029661 .5 The suppoy.t er.i eneral ly
el litical &Oliségfcs F’%'Q@S&Uf%enﬁ’uﬁ F%C?Q’#ﬁ lﬁg tg‘%cﬁr? nﬁ%@ﬂe&%@g%%f@g the | ong
axi s has aplepfidl nfifs BAO(hred fn bath kel He tﬁ@ﬁeﬁtﬁﬂleﬁ?%ﬁoweﬁﬂfth@ﬁ&e fafisengt h of
about 12 to 15 mm The ellipse may have an aspect ratio (Fong axis/short
axi s) of alfiu{thieednteack sidefrehick at mounted Aompiik: edpedEthalbippoat memberl6 to 17 nm
51long by 13 to 14 mmw de. The ral rface area of the surface 17 of
t he Sgppgrhetweenthe two sgi\:ns oteround cndot\lllgs 18*3. e shortest tufis are the muner guﬁs 18C,

which are arranged in a ring of five tufts, inboard of the side and end tufts. The

15 interdental tufts 18A may be, for example, about 20 to 50% taller than the ioner tufis
18C, e.g., from about 7 to 8.5 mm in height, the end tufts 18B may be about 10 to 40%
taller than the mner tufis 18C, e.g., about 6 to 8§ mm in height, and the side tufis 18D

may be, for example, about 0 to 25% taller than the inner tufts 18C, e.g., from about 5 to

7 mm in height.

20 The contour produced by this height differential between the bristle tufts
allows the tips of the bristles to conform closely to the shape of the dentition, allowing
most or all of the bristles to contact the dentition during brushing of multiple teeth
simmlianeously. As shown in Fig. 1C, this contour is synumetric about two planes of
syminetry, €.g., a plane (P1) taken through the long axis of the elliptical support member

25 and a plane (P2) taken through the short axis of the support member. Both planes are
perpendicular to the top suzrface 17 of the support member. It is noted that the line (L)
defined by the mtcrsccti_on of these two planes (shown in Fig. 1D) may or may not be
collinear with the axis of rotation {A) of the brush head. In the embodiment shown in
Figs. 1C and 1D, the axis of rotation A is perpendicular to a plane (P3) which is not

30 paraliel to or coplanar with the plane (P4) of the top surface 17 of the support member.
The angle (X) between L and A is the result of the slight tilf of the brush head towards



menber is preferably about 170 to 200 m® (0.270 to 0.305 sq in). There is a
hei ght differential between the different bristle tufts. The curved,

el ongated interdental tufts 18A, i.e., the two tufts that are at each
furthest edge 2004k support nenber, adjacent the | ong awcynghodsaesset

t oot hbrush neck 14 when the head to 12 is at rest, are tallest. The round
end tufts 18B that are immediately inboard of the interdental tufts 18A
(three on each side) are the next tallest: followed by the side tufts 18D
(three on each side), which are nounted al ong the edge of the support nenber
bet ween t he thedwmndlst shayin bestimdFignid.t Inf atherkedthodihantsle: 1 the embodimentshownhe
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for exanple, about 0 to 25%taller than the inner tufts 18C e.g., from
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I ntersection of these two "planés (shown in Fig. | D) may or may not be
collinear with the axiss shbwnadi Bigi DB, itAhe ahbddmmedishokn eBigs. 1-1B thedopnbodi nent

ol anc (P3)  fHkies 1ok Toepegbmgbe 1o eersrll B afaR et LE B et SAEptith of
the rosult Boped o b HRSSE bekRAE Bheths, 12 1021 66 WD 2006 032368
PCT/ US2004/ 029661 - 6 The brush head may include pivoting tufts. For example, brush 50,
15 shown m Fig. 2, includes a head 51 that carnies a plurality of fixed tufts 52 and a
plurality of pivoting tufts 54. The tufis are arranged to define a contour similar to that
described above. Techniques for providing pivoting tufts are described in U.S. Patent
No. 6,553,604, the disclosure of which is incorporated by reference herein. One type of
pivoting mechanism is shown in Fig. 3B in the context of pivoting elastomeric elements.

20 The brush head may also include elastomeric elements, in addition to or
instead of tufts of bristles. For example, as shown m Figs. 3 and 3A a toothbrush 100
includes elastomeric fins 102 and tufts of bristles 104, arranged to define a contour as
discussed above. The elastomeric elements are sized for interproximal msertion, to
provide cleaning and massage of the interproximal areas, as described in U.S.SN.

25 10/389,448, filed March 14, 2003. In the embodiment shown in Figs. 3-3B the
elastomeric fins are pivoiably mounted. However, the elastorueric elements may be
stationary if desired, and the bristle tufts may be stationary or pivoting.

A number of embodiments of the vention have been described.
Nevertheless, it will be understood that various modifications may be made without

30 departing from the spirit and scope of the invention.

For example, while an elliptical support member has been shown and



t he handl e, shown best in Fig. ID. In other enbodinents (e.g., the

enbodi ment shown in Figs. 1-1B), the axis of rotation A is perpendicular to
pl ane P4. The synmmetry of the contour about planes P 1 and P2 is a

non-t r ans| wiceddogos2pdsr r or i mage symmetry, ie., each quadr gtrdsSodsRSedd] ' Of

i mge of the two adjacent 5 quadrants, but could not be "svvappedf" W th

ei ther adjacent quadrant, i.e., "translated,” wthout altering the contour
defined by the tufts. Each quadrant can7be rotated 180 degrees about the
axis of symmetry defined by the intersection of planes P 1 and P2 w thout
al tering tldesceipedBEiov, Bk bhlke: ddshr desteibedahy BE ashdawith sippertThériledes | mage
reflection of the adlj acent quadrants. Nomguad_r ant can be translated w thout

rotation, havipg otheueiongated shages, he., oyalemungeddiamhed, lnradundad redéapgmlarn Fig. 1B,
in the enbodi nent sh in Figs -1B the to surface 17 of ort. menber
16 is generally plandf® cﬁgeg@wﬁfﬁ?cﬁ?‘ngﬂiﬁ l? t%@%t ed by
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tufts. For exanpl e, 15 shown In Fig. 2, includes a head 51 that

carri es a mpayibeldeteymivied baseddntthé peoniryarfdhetopphufacel dfithe afppprtvadmbeg. Foif t s 54.
The tufts are arranﬁed to define a contour simlar to that _descr. bed above.
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el enents, in a lon to or instead of tufts of bristles. For exanple, as
shown in Fegsav@shape ofthesutfacet Hr ush 100 i ncl udes el astoneric fins 102 and

tufts of bristles 104, arran t.0 fi a_cantour . .di scussed above. The
el ast!Bneric el ement sh@?rgog‘?r’z‘g ﬂrao‘?m?qﬁ%féﬂg‘?wg ﬁ&?%ﬂ%ﬁ?&‘gﬂw %ﬁ‘flovi de

cl eani ng aggJXBsHaoE: Bfbrishlk REPRIO Y Sthe bR fufts bhap S N 25
10/ 389, 448,%{% o Narrﬂc%xgm, 86 SEBRS RiaTbe 86 Hor AAmBESEE bR ¢ gs. “3.3B the
el ast oner i have theee aliffergnt\heights] gr fimuortmcteHowever, the el astoneric el enents may

be stationary if desired, and the bristle tufts nay he stationary, or
pi voting. A nunber of\lismstiviynthe Lristies R by ﬁvaaeﬂ%aﬁag@%@w thage

tufts, and the height differential of their tips may define a continuously curved surface,

15 e.g., a cup-shaped surface.

Additionally, while the contour shown in Figs. 1-1A is symmetrical about
two planes that intersect in the center of the surface 17 of the support member,
symmetry could be defined about a point that is not centered on the support member.

While toothbrush heads having a phirality of elastomeric elements are

20 shown in the figures and described above, some toothbrush heads may include a single
elastomeric element. For example, the toothbrush head may include one of the
elastomeric elements described in U.S.S.N. 10/364,148, filed February 11, 2003, the
disclosure of which is incorporated herein by reference.

Accordingly, other embodiments are within the scope of the following

25 claims.



Nevertheless, it will be understood that various nodifications may be nade
w thout 30 departing fromthe spirit and scope of the invention. For
exanple, while an elliptical support nenber has been shown and WO

2005/ 032398 PCT/ US2004/ 029661 7 descrilypd above, the bristle contour
descri bed may be used with support nenbers having other el ongated shapes,
e.g., oval, rounded dianond, or rounded rectangular. Wile, in the

enbodi ments di scussed above, the bristle height differential was determ ned
by bristle I ength, in other enbodineqis B&f bristle height differential s
may be determ ned based on the geonet HA‘ the top surface of the support
menber. For exanple, as shown in Fig. 4, a brush head 200 includes a
support nenber 216 having a concave top surface 217. In this enbodi nent,
bristle tufts 218 are all of substantially the same length, but their

hei ght s{def i Achetad-(12) forra powel &sothiBrush 40 eaitrhémﬂ havirdLe suppdte concave
shape of the surfagg9217 p10 Mor eover, 1 ﬁ le a brugﬁghead haV|gg four

bristl b
o AR Y S G BN b e T b
f Al t t tl f

ey R naqﬁaﬁerr“'?u#\%ﬁoxa\lmowlfath%h's%%dﬁ%%?ﬁ%ﬁ%g%&f) bR T,
define a continuously curved surface, a cup-shaped surface

Addi t i oalenggtedshane, imthat @-pluralitsabivts .qﬁ bnstj,@ (18.104)i ext m thessupRpBut

two planes that intersect in the center of the surface 17 of the support

menber , mesyivereti 6y, analh ﬂltbahtgedf ielastorabrel fing (102 )rdretphaitably moantedrih@ndd on t he
support nenber. Wil e toot hbrush heads having a plurality of elastoneric

el enent gytahg thﬁ@ 1R SUFipde gﬁé?ﬁ‘? @B%%cﬁﬂ%%éﬂéﬁ&l%h@&@%m t h?"’%ot hUS h

heads may 1 nc e a singl ric elenment. For exanple, brush

head e of the elastoneric elenents described in U S.S. N
101364, éﬁ@ﬁﬁhﬁf§ﬂ? ruary 11, 2003, the disclosure of which is

i ncor por at ed her ein r ef erence.
P 2. head (12?¥or a power toothbrush according to claim 1, characterized in that the

top surface (17) of the support member (16) has an elongated shape selected from the
group consisting of oval, elliptical, and rounded diamond.

3. A head (12) for a power toothbrush according to claim 1 or cléim 2, characterized
in that the top surface (17) of the support member (16) has an overall surface area of
from 170 mm? to 200 mm?,

4. A head for a power toothbrush according to any of claims 1 to 3, characterized in
that the tufts of bristleé and elastomeric fins, in combination, have at least three different
heights.

5. A head for a power toothbrush according to any of claims 1 to 4, characterized in
that the tufts of bristles and elastomeric fins, in combination, are arranged so that their
tips define a rounded contour.

6. A head for a power toothbrush according to claim 1, characterized in that the
support member (16) is elliptical having a long axis and a short axis, and in that the long

axis has a Iength of 1410 19 mm.



Accordingly, other enbodiments are within the scope of the followng 25
clainms. -8 CLAIMS 1. A head (12) fora power toothbrush (10), said head
(12) having a support nenber (16) rel easably attachable to a power

t oot hbrush, characterized in that the support nmenber is rotationally

oscill ateabl e and has a top surface (17) having an el ongated shape, in that
a plurality of tufts of bristles (18,104) extend fromthe support nenber
(16), and a plurality of elastoneric firds (102) are pivotably nounted in and
extend fromthe support nmenber (16), and in that at |east one el astoneric
fin (104) has a textured surface. 2. A head (12) for a_ power toothbrush
according’t o c‘haﬁﬁd for & pavattosthbrash pecardiag testaim; bpr glgim S¢ eharagieriged ime
support nenber (16) has an el ongated shape sel ected fromthe group

consi st i npabthecsupiportghemper () ,is alliptical hadieg adiongeuis. arg] a Ahhdaatis, 88Y if or a
power toothbrush according to claiml or claim2, characterized in that the
top surf athat thE/shoof atifihas adength ofgaiteri5(@). has an overal | surface area of
from170 M2 to 200 mMm2. 4. A head for a power toothbrush according to any

of claimsgl tOA%eaéW@Eb@éf%ﬂrﬂsh E\E@Brdinp%t Ufah oftiahtht stbgs and
el astoneric fins, in conbination, have at [east t ree different heights. 5.

A head  og 5. palEcq FORLPREUBRS BFGALHNISAANE] nfleirchtidhg

characterize ts o stles’an S orrerlc in

conbi nati gn arr d so th defi ne rounded cont our. 6. A
head for rgeagwgﬁf ?F‘%&W 3 &éh?ﬁuePQRmegﬁag}mt erized in that the
support nmenber IS elllptlcal having a | ong axis and a short axis, and

in that the | oh eaaiq’rsa Rewehtoodiyush aecordingdo plimmnl . characierizediadhatit B a

power toot hbrush according to claiml or claim®6, characterized in
top surface (217} of the support member (216) is contoured such that the bristles

have different heights as measured from a horizontal plane taken through the lowest
point on the top surface.

10. A head for a power toothbrush according to any of the preceding claims,
characterized in that the top surface (17) of the support member (16) has an aspect
ratio (length/width) of 1.2 to 1.

11. A head for a power toothbrush according to claim 2, characterized in that the
support member supports a first set of bristles and a second set of bristles, and in
that the first set of bristles is from 20 percent to 50 percent taller than the second set
of bristles.

12. A power toothbrush including a neck, a head according to any preceding claim
and extending from said neck, and a maotor for oscillating said head.

13. A toothbrush head, comprising a neck, an elongated support member rotatably
attached to the neck, the elongated support member having a long axis, a proximal
end adjacent the neck, and a distal end distal from the neck, a top surface, and a

bottom surface, a plurality of first bristie tufts adjacent the proximal end of the



t hat the support nenber (16) is elliptical having a | ong axis and a short
axis, and in that the short axis has a length of 12 to 15 nm 8. A head for
a power toothbrush according to any of clains 1 to 7, characterized in that
the tufts of bristles (18A, 18B,18C) have different |engths mneasured from
the top surface (17) of the support menmber (16). 9. A head for a power

t oot hbrush according to claim1, characterized in that the top surface
(217) of the support nmenber (216) is coftoured such that the bristles have
di fferent heights as neasured froma horizontal plane taken through the

| owest p0| nt on the top surface. 10. A head for a power toothbrush

accor di ngelengaies sepparhmesnkarandnapiacent the longpxisefltbeislenaated swrRoM he top
surface (17) of the support nmenber (16) has an aspect ratio (length/w dth)
of 1.2 t onémbed a pluratibdof secoad puistie tuftsoadybeant theadistal @éndgf the eloapated,
characterized in that the support nenber supports a first set of bristles
and a secsupgofteherabeband bllfjlagentahe lomy akibaf tHehelohgatet stppotimdmbetles is from
20 percent to 50 percent taller than the second set of bristles. 12. A

power tO%ﬁ@éHﬁhe'ﬁ&%Hﬁ'd’f@nrﬁ dMiCdecoAd bRade ﬁﬁ%q{é%rhgleh?trﬁ%yplﬁfaﬁ@e&' ng claim
and extending from said neck, and a notor for oscil Ing said’head. 13. A

t oot hbrus potat abl y
att ached %*‘?ﬁ"e”ﬁ%i’{méﬁtﬁed%%ﬁéi%e ﬁ%ﬁ?%ﬁ&fﬁ%ﬁ#‘%&”ﬁ T,

proxi mal _ e acen nd,a 0

Pop sur 1 AR SE60 prisfs B fae péureﬁx o i Bt EfStonsiedpiatedlife °

adj acent the Prom mal end of th ngat ed support nenber and adj acent
t he | ong Risalityf firsfand %ﬁ?@&@éﬂ‘sﬁﬁﬁﬁ%ﬁ lthe Pr‘E‘Fﬁi'Bf of thirgbiste tufls kavingaond
bristle tufts adjacent the distal end of the eI ongated support nenber and
adj acent lehgthltbalgs dedssthan thénkengttooithe edurslity @b fitst metisecond bhelleetulitst he
plurality of first and second bristle tufts have a length, a plurality of
el ast omeri4: el/etotitrugh bpad adchelingetercidivet lohaeddtéyzenf infthatsthe iplurafityeft uf t s

and the elastomeric elements are pivotably attached to the elongated support member.
15.  Atoothbrush head according to claim 14, characterized in that the plurality of
elastomeric elements are fins.
16. A toothbrush head according to claim 15, characterized in that the elongated
support member has a plurality of holes extending from the top surface to the botiom
surface and each of the plurality of elastomeric elements have a bottom portion that
is pivotably disposed within one of the plurality of holes.
17. A toothbrush head according to claim 16, characterized in that the plurality of
holes have an upper portion adjacent the top surface and a lower portion adjacent the
bottom surface, and in that the upper portion is more narrow than the lower portion.
18. A toothbrush head according to claim 17, characterized in that the bottom
portions of the plurality of elastomeric elements have a hole therethrough.

19. A toothbrush head according to claim 15, characterized in that the elastomeric

elements have a length that is equal to the length of the plurality of first and second



plurality of second bristle tufts, and a plurality of third bristle tufts

| ocated adjacent the plurality of first and second bristle tufts, the
plurality of third bristle tufts having a length that is |less than the

| ength of the plurality of first and second bristle tufts, 14. A toothbrush
head according to claim 13, characterized in that the plurality of

el astoneric elenents are pivotably attached to the el ongated support nenber.
15. A toothbrush head according to claim™14, characterized in that the
plurality of elastoneric elenents are fins. 16. A toothbrush head according
to claimalbs haracterized in that the el ongated support nenber has a
pIuraIitJ”Eweﬁﬁﬁ%s extending fromthe top surface to the bottom surface and
each of the plurality of elastoneric elenents have a bottomportion that is
pi vot abl y2Wmi spbtnsthbibsihhaad secomingie gieimy 13.iaharagtenizadds thatthe pluralty 9br ush
head according to claim 16, characterized in that the plurality of holes
have an wlpsiomedriclements)are eigposbe abopt s pefimeterar thaeloagetedEupppdn adj acent
the bottom surface, and in that the upper portion is nore narrow than the

| ower pormemiber. 18. A toothbrush head according to claim 17, characterized
in that the bottom portions of the plurality of elastoneric el enents have a

hol e thergf hr qugddthhlsh ﬁeé&%b@&"d o*c't‘?éig] Q&Wa%ﬂ&iié?i iﬁ'tﬁé%%ﬁltgality.of

characterized in that the el astoneri enents have a | engt at i s equal

to the le .t ral.i f &l : i . 20. A
t oot hbr usﬂgﬁgg@"gg E%P g%'t%g&trﬁ org r?éegiarﬁ 'Jfg?é'Eﬁggggtgéﬁqge%e'f]ﬁn{shﬁd ?ﬁéé%fdar ality
of el astonerj | enents are disposed, about a perineter of, the el gngated
Suppor ¢ HAaStomens JoIBeRs, Bah M EsH IS A PIB IR AP RS A et er | zed
in that the plurality of elastoneric elenents conprises a first pair of
el ast oner¢lementsriratdiSpased Lrserrasie sista of the I eneri ¢ el ements, and in that
the first and second pairs of elastoneric elenents are di sposed on opposite
side of t2& | dnipadbdresh bead Accominghtougidinh2hdchacaaterdiiatyinttbatca fdumhiistle
characterized in that a fourth bristle

tuft is disposed between the elastomeric elements that form the first pair of

elastomeric elements.

23.  Atoothbrush head according to claim 22, characterized in that the fourth

bristle tuft has a length that is less than the length of the plurality of first and second

bristle tufts.

24.  Atoothbrush head according to claim 23, characterized in that the plurality first

and second bristle tufts have an elongate cross-sectional shape.

25.  Atoothbrush head according to claim 21, characterized in that the plurality of

third bristle tufts have a circular cross-sectional shape.

26. A toothbrush head according to claim 22, characterized in that the fourth

bristle tuft has a non-circular cross-sectional shape.

27.  Atoothbrush head, comprising a neck, an elongated support member rotatably

attached to the neck, the elongated support member having a long axis, a proximal

end adjacent the neck, and a distal end distal from the neck, a top surface, and a



tuft is disposed between the elastoneric elenents that formthe first pair
of elastoneric elenments. 23. A toothbrush head according to claim 22,
‘characterized in that the fourth bristle tuft has a length that is |ess
than the length of the plurality of first and second bristle tufts. 24. A
.toot hbrush head according to claim23, characterized in that the plurality
first and second bristle tufts have an | ongat e cross-sectional shape. 25.
A toot hbrush head according to claim2l,“characterized in that the plurality
of third bristle tufts have a circular cross-sectional shape. 26. A

t oot hbrush head according to ¢laim. 22, characterized in that the fourth

br i st e ¢ BPYOT GG PRI PEHTSE PSS e B Gvant easaxme) end of 3 hor ush

head, conprising a neck, an el ongated support nenber rotatably attached to
t he neck, elongatedanparddnemppoand adisent thalengaxs obig elengated spppsitnal  end
adj acent the neck, and a distal end distal fromthe neck, a top surface, and
a -12- bonteombespa phcality af pecorad bristledlift$ adgteblrthetdistalt erid sf thdjelareyated he
proxi mal end of the elongated support nenber and adjacent the |ong axis of

t he el ongglyssbromeRer anBRidpIent thePloHg Alkistof teé efPgatEl LUippRit Meibkr,3hadj acent

the distal end of the elongated support nenber and adjacent the |ong axis

of L he, el B fi F4PARA LodSPBiatel IRs nBUHEY Iehyinobnd b Siyalifbressgaiohe | ot e

tufts hav a [engt a plurality o oneric I sposed

bri stre ¢ AerEnt Bispbedbafidey toB PRy st Brafe pfarl e Tty 2858 oue
peri rreterb_oI t%e el nﬂjat ed ?uPport menber and ,are,spi vot al%IZ att ached
t her et 0. bristie tufts, said piurality of elastomeric elements being disposed abolt a perimeter

of the elongated support member and are pivotably attached thereto.



