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| nvention Thg'op"?ﬁ@?:bq?t I nvention relates to toothbrushes, nore ﬁ’g{qﬁ YOR74R | y
t o, t oot hbrushes whi ch conprise a flexible brush head with a general ly
concave bristle surface (i.e. the surface defined by the free ends of the
bristles) in order to conformthe toothbrush to thé curvature of human
teet h. Background of the Invention The contiguration of human teeth
requires that the ideal bristle contour for toothbrushes for brushing the
buccal or outside surfaces of teeth be concave and that the ideal bristle
contour for brusRERYIENILY; FIRMIBLEBRISTLEBEARING HEAD TGRTHBRUSHNVEX.
Most brushes have a single piece head which is of conpar abl e thickness to
t he handl e and whi ch, consequently, i-s relatively rigid and of a fixed

curvature or configuration. Some bruEileldofthe Inventiener, incorporate a neans
for allowing the head to flex relative to the handle, as described for
exanple in EP-A-371,293. Even _so, such brushes have, limted effectiveness.

Q her br ushesTBf Brepemb ipyenon relatestofopthbrushes, more patisplarly todpethprushes which
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get good cl eamvirvajurei offmimbatrtegthng or di sconforting the softer, adjacent
guns. To a certain extent this can be solved by nodifying t he configuration
of the brush, or by varying bristle hardness or |ength, though again, a
single configuration cannot be optBaskgsonnd ofithe Inventionst ances.

US-A-4,712, 267, issued to Cheng, discloses a convertible toot hbrush’
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the handle. conygugntly, is relatively rigid and of a fixed curvature or configuration. Some brushes
may, however, incorporate a means for allowmg the head to flex relative to the handle,
as descnbed for example in EP—A-371 ,293. Even so, such brushes have limited
effectiveness. Other brushes are known which are adjustable into several dlfferent but
fixed configurations. Adjustable toothbrushes are often difficult to mampulate and may
be unreliable.

A further drawback of conventional brushes is that ;ﬁressing the brush suﬁiciehtly hard
against the teeth to get good cleaning risks damaging or discomforting the softer, adjacent
gums. Toa certam extent this can be solved by modifying the configuration of the brush, or
by varying bristle hardness or length, though again, 2 smgle conﬁguratxon cannot be
optimum for all circumstances.

US-A-4,712,267, issued to C _Le_g discloses a convertible toothbrush comprising an S-
shaped elongated handle of shape-retaining material having curved end regions of
opposite curvature, a flexible brush block containing bristles, and a means for mounting
the flexibie brush block on the handle for longltudmal movement along the length of the
handle. The curved portions of the handle bend the flexible block and bristles into a
concave or convex configuration whlch corresponds to the curved configuration of the
handle.
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It is accordingly an object of this invention to provide a toothbrush wrth a head which
can flexibly conform to either the convex or concave suffaces of the teeth and which
provides good cleamng and ts easy to manufacture and use.

It is a further object of the mventlon to provrde a toothbrush whrch can clean the teeth
efficrently with minimal damage to adjacent gum tlssue '

Summary of the Invention

Accordmg to one aspect of the present mventlon there is provrded a toothbrush ‘having a
handle and a resrhently flexible bnstle-beanng head wherem, when the toothbrush is in its

“normal stress-free conﬁguratlon, the free ends of bnstles lymg along a longltudmal and / or

transverse axls of the brush form a generally concave proﬁle

The toothbrush head of this invention, being flexible, can flex under the action of

toothbrushing so as to accommodate itself to the differing profiles of individual users'
D — .
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It is accordingly an object of this invention to provide a toothbrush with a head which
can flexibly conform to either the convex or concave surfaces of the teeth and which
provides good cleaning and is easy to manufacture and use.

It is a further object of the invention to provide a toothbrush which can clean the teeth
efficiently with minimal damage to adjacent gum tissue.
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Summary of the Invention

According to one aspect of the present invention there is provided a toothbrush, having a
handle and a resiliently flexible bristle-bearing head wherein, when the toothbrush is in its
normal stress-free configuration, the free ends of bristles lying along a longitudinal and / or
transverse axis of the brush form a generally concave profile.

The toothbrush head of this invention, being flexible, can flex under the action of
toothbrushing so as to accommodate itself to the differing profiles of individual users’
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embodiments the flex angle is such that the head is able to bend through into a convex
configuration. At least one face of the head has bristles attached thereto.

The handle of the toothbrush of the invention, and that part of the head which is an
extension of the handle may be made of materials which are conventional in the .
manufacture of toothbrushes, | especially plastics materials. Suitable plastics materials
include, for example, polyaniidé_s and polypropylenes. An example of a suitable
polypropylene is the material 'Polypropylene PM 1600' (marketed by Shell), having a
modulus of elasticity (ISO 178) of 1500 MPa and a hardness (ISO 868) of 75 Shore A.
The handle itself is generally rigid and may be of a shape which is conventional in the
manufacture of toothbrushes. Optionally, the handle may comprise a neck portion which
is more flexible than the rest of the handle, as known in the art, provided that it is
sufficiently rigid that, in use, when force is applied to the head, particularly when
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brushi ngyd osiget h, the-head may still flex in the nannerpg_qwlsgg;gs-;,,be ext ent
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In yet further embodiments the head has a pair of opposing faces with bristles mounted

on one of said pair and the same and / ‘or the opposite face having one or more linear or
non-linear grooves therein. The grooves creaté thin hmges which make the head

flexible, the portions of the head ‘between the grooves preferably being of compamble
thickness to a conventional non-flexible head.

The groeves can be oriented generally transverse or parallel to the longitudinal axis of
the handle and can follow generally curved or zig-zag paths. In particular the grooves
may run longitudinally along the head to allow the outer longitudinal rows of bristles to
'ﬂex away from the inner ones. Pteferably there will mstead or in addmon be transverse
grooves so that the head can bend along the longltudmal axis.

The gmoizes can be of variable width and depth and the distances between grooves can
also be varied. In this manner the flexibility of the head along the length and / or across
the breadth of the head can be modxﬁed Preferably only the transverse grooves are
varied in this way.
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grooves are var this way. . 5 One or nore of the grooves,
preferably.all, can be wholly or partlally filled with an el astoneric
material. In this way too the flexibility andg / or resilience of the head

may be varied and contam nation of the grooves by, for exanple, toothpaste
deposits may be reduced or avoi ded conpl etely. The col our of the
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pol yester and | Qn suc gnt Nylon 612. The bristles are preferably
of circular cr gg%\éeglaaﬁ elaaﬁ?gé%ﬂ Iso be of other cross-sections

i ncl udi ng, but not limted to, rectangul ar, hexagonal and tril obul ar.
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The bristles celastomefsagy bptbrially Genikte with'a fuitableqflastivisen orfbamin®agenoto make
t he el astomerlﬁlgmaterl al Cuttl ng and-end-roundi ng of the bristles can be

done usi ng any fn?’ﬂée??é?WW§ Eommnly known in the art. In use, the
toot hbrush of this invention can be used for cleani ng the teeth by an

entirely The bristles can be made of any of the materials well known in the art. Suitable bristle
materials herein are polyester and nylon such as Dupont Nylon 612. The bristles are
preferably of circular cross-section but can also be of other cross-sections mcludmg, but
not limited to, rectangular, hexagonal and trilobular. Furthermore, the diameter and
length of the bristles can vary within the usual dimensions known by a person skilled in
the art, provided that, when the brush is in the unstressed state, the overall objective of
having a generally concave bristle surface is still met. The bristles are generally
conventionally grouped into tufts and can be attached to the brush head by a variety of
processes. Preferred processes herein are stapling and fusion. The bristles can be
inserted into either or both of the' head extension and the elastomeric material. Cutting
and end-roundmg of the bristles can be done using any of the methods commonly known
in the art.

In use, the toothbrush of this invention can be used for cleaning the teeth by an entirely
conventional toothbrushing hand _acgign, preferably in a manner recommended by dental
health authorities. The toothbrush of the invention can also be used in electrically driven
toothbrushes or children's toothbmst_;es. |
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conventional toothbrushing hand action, preferably in a manner reconmended
by dent ayplggiileh authorities. The toothbrush of the invenprpgsesigsrsl so be ]
used in electrically driven toothbrushes or children's toothbrushes. WO ,
96/ 02165 PCT/ US95/ 08740 6
The invention will now be described by &ay of exanple only, with reference
to the acconpanying drawings in which: Fig 1 is a partial side view of a
first entrifesitionfwilliow by @ssctibed byl el Wfiergmpletcndy, Witk séfeftnasitorih h
transverse ‘9“1@?’\6’?@‘1@%%“‘2 nidie head 1s flat i'nits unstressed state, the
bri st es &FEH 0 et éngths so that the bristle surface is
concave along the longitudinal direction. Fig 2 is a simlar VI ew of a

'second erﬁgdue& rtidl st tviddd bPd ﬁ%stterq,g(f it Hnﬁ%fﬁﬁé‘%\é@? acfeﬂfc B{Jsh' S

formed b si.ngl e extensi-on In

surr oundﬁ’&a‘by’l@ltﬁé‘ﬂﬁféﬁ‘rgfw hé!ﬁb“‘? the beadyisrHiay in s upstressad S@enﬁ?ur aI ly
concave ipgistléssardR6t fordiffefént leaths sEltnmCihe Brigtledsuirfabd s Gondive/dleng te 2 third
enbodi ment  shqw g rooved toot hbrush head, the face of which is concave
inits u ?:?5’%@’5"@3 B%ﬁﬁgf’gur ation and illustrating how the toothbrush head
can bend froma concave configuration to a convex one to suit both buccal

and | abi g, g 245 fifar evLB;?Ia %ﬂf%@b@gﬁe ¢l é@?ﬂ.’; qusﬁérdsﬁ Hdad Whre'ipgY Of 2@

toothbrush constlt enbo e‘1nvention and
whi ch corfgsnmnfmlmmng Qnsmnnategmttveﬂstherhgn@sranduﬁﬁmby el ast oner .

The_head sirfroditled by LlRRdiflera PhEAeal s prd- -Ritfleli 48 ichA it Al SHRAPCIFHES, FI 0
5|satransvgq£e sectlonthrought e head of Fig. aogthe I ne .
The bri stgEe St so that the bristle surface is naturally concave aI orl
the transverse axis. Fig 6 is a pI an view of a fifth enbodi nent wherei'n the
head has hoth transyerse.and I | nal _gr.ooves: The qr.o i1led
e oro g als rARRY 5 516 Br b ARBLESBOERenP BRNERE 5 e AR biad
constit uthm@caoﬁwhidh ie chncdiverimits unSttesmkr:dnﬁggratmmandhll@nanngehowrtheach face.
The head} | t he
transverse aX| E’hi,%'ﬁ”&ﬂ bggt\i/tgts%ﬁgr gbﬁcﬂ(’?%mﬁ%ﬂfl% loér{r%"%g%ﬁgwéﬂﬁé@s how t he
| ongi tudlbﬂéﬁal%d&blﬂlévﬁaqwofﬁ@m@s{hhmm planki g. - 7 can flex away from the

guns as force is applied when brushlng Figs 9 and 10 are plan views of

h f h.ch
eads CO‘Pt ItltrsJ 5 Ip?a% v1gvrvto %rtogt il hea& Sco\rxmstgtuugg g ‘f&?éh embodiment of the

invention and which compnses three thin longltudmal extensrons surrounded by
elastomer The head is able to bend around both longrmdlnal and tmnsverse axes.

Fig 5 is a transverse section thrdug_h the head of Fig. 4'a16ng the hne AA' The bristles
are cut so that the bristle surface is naturally concave along_the transverse axis.

Flg 6isa plan view of a fifth embodiment wherein the head has both transverse and
longitudinal grooves The grooves are filled thh elastomer

'Fig 7 isa transverse sectxon through a toothbrush head constltutmg a srxth embodiment
with two longitudinal grooves on each face. The head is pre-fonned $O that its face is
naturally concave along the transverse axis. The grooves are filled with elastomer.

Fig 8 shows how the longrtudmal outer rows of the brush head of Flg 7 can flex away
from the gums as force is apphed when bruslung :

Figs 9 and 10 are plan views of heads constitﬁting further embodiments with chevron-
like and waved transverse, elastomer-filled grooves.



|l i ke and waved transverse, elastoner-filled grooves. WO 96 | g
11 is a partYR%8R% view of a still further enbodinent \Ahose/l’%l;o%;%gsgﬁi
transverse grooves wherein, along the centre line of the head, the grooves
are the full depth of the head so that two rows of approximately parallel
hi nges are created. Fig 12 is a partial side view of yet another enbodi nent

'showi ng a si dgjovi BW DparBalfaslvisht &F &/ @ill ARtHRr EMBLANELO YNBSS hedld\Hal SrafdveieeT
flexiblility nearer

nead (1) i s 1 BRORE VheTEk 2100 the cate WRPLohe festit Gropsss avie hilldept of e

two substant i htddysofthatativoetows af @pproaimately pardlled hingesarerozearedint ed bri stles
distributed in a plurality of tufts (3). The upper and | ower faces carry a

nunber of generally parallel transver'se grooves:(4), leaving a thin,

f1 exi bl e hi ngBigol2 Iscophrtialtside view (f)yet Fiasherrenhddinentsbowing aside miew ofhahead
bristle surfaggp( ‘ibléd@%ﬂ Y6vesh ir%)é%re‘hé#‘ﬁ@xibﬁli'rhe%}e?t hétkads tHe BhisSSed
state. In Fig 2 a ?rst a? of iﬁg rush head isﬂyformedﬁ%y zli(aiitggles

t hi nned extension (7) of the handle (2). The extension is surrounded by an

el ast O{f?f ( |8) Rsféxﬁxbgah fo Fi@ﬁl,m@b_ Mot mbhsndxfeh@ (Dfis forined : riﬁt_egﬁllsrt it l@hseﬁé of @ handle (2).

conventi ona ush. ead is pre:for i nt o_a, nat ur concave, . .

configurati on%% fzequ(-{g ﬁ?sf WW@{'@YMQ f{“‘ﬁé’c ?n‘{ﬂr?c?e#épﬁjﬁf 'B?‘U\é?ﬂ pﬁsﬂes

L or cels t hef hedistribatedtie anplamlityoofxafts (B)ac¥he upper and dowendacesrdarnyur aambsr.of The
ristle tufts e d Lehy . . ar e

fused i nto t nEBiely balle o eRetero s o), A B Sl e G el 2

natural |y con@av&hedwistiggargtcub o thas thechsistle pudfaget (6 is eoncaveawhemthethrushais in its

surface of tegiiral dilotresstddpaty er se grooves (4) confer flexibility on the
brush head so that under normal brushing forces the head can be nade to

bend back into a convex configuration (11) nore suited to the | abial .

S:Jrfiice (12) B{Fig!maiﬁeatﬂtan onatJﬁcle Bﬁﬁ?\hesd i¥formediby hcsliﬁgllé ﬂltimtdfdxtdﬁ%n‘mdtfm.a |
el astomeric ial, i on of a different colo 0 ri

Co g ve a di Sbtis (s THE salfsion s Sicpthe by o5 Flastotnar By e el o Ve PR of
nul ti pl e ext ecomparablé titizkneks tohecorventienal borsho (Fiedibathys precformed int¢ 8 nammaliyhat
the overall s Llorridfirdtiof but & | re%il.‘!’ ﬁ&&i)l? et hﬁ&er%h@glftyg kgrrcéé‘me'

bot h | ongi tudinal an ransverse onS. The bristle

shown fused ihead candeanadettorbend hack intea sonvex configurations The bristde G this)
is generally SRR fre dﬂpﬁt&hﬁat%%u%ﬁﬂgﬁ%d%é fised i@ the SlaStOMEAE Rfitdril.

and | ongi tudi nal (14) -grooves.

In Fig 3 the head is pre-formed into a naturally concave configuration (9) ideally suited

to clean the buccal surface of teeth (10). Transverse gfbovés (4) confer flexibility on the
brush head so that under normal brushing forces the head can be made to bend back into
a convex configuration (11) more suited to the labial surface (12) of the teeth. The
grooves may additionally be filled with an elastomeric material, optionally of a different
colour to the head material to give a distinctive appearance. |

In Figs 4 and 5 the head (1) comprises multiple extensions (13) of the handle,
surrounded by elastomer (8) so that the overall shape of the head is conventional, whilst
being flexible in both longitudinal and transverse directions. The bristle tufts (3) are
shown fused into the elastomer and are cut so that the bristle surface (6) is generaily
concave.

In Fig 6, the head (1) carries both transverse (4) and longitudinal (14) grooves. The
grooves are filled with elastomer. Holes (15) are drilled into one face of the head in the
regions of normal thickness between the gfoove_s (16) to accommodate bristle tufts by a
conventional stapling process.



grooves are filled with elastoner. Holes (15) are drilled into one face of
t he headwpRehiigs’ €9i ons of normal thickness between the gpegnNgssdsifn) tO "
accomodate bristle tufts -by a conventional stapling process. 9 CLAI M5
1. A toothbrush, having a handle and a resiliently flexible bristle-bearing
head wherein, when the toothbrush is in8its normal stress-free _

. configuration, the free ends of bristles lying along a |ongitudinal and/ or
transverse axis of the brush forma -general ly concave profile. 2. A

t oot hbr usfy Iﬁﬁ??r 4'3%ht fe: %x'e ké‘tﬁa&‘ﬁ 1?%21%163%5% BV it e

bristl e-bear aces an enthetoo IS N1 tsS. nor nmal

stress- f rt&!’S&fFﬁ i &PF&‘H’ 1%&1 greg¥es (Leondhath wppenand lowgr fagexof @Pé‘ﬁgd a

| ongi t udldmrermbm tI&:&HﬁW}Bﬁhe%ﬁte&‘f row® bﬂbnﬁtlﬁqmy nl flexcABAfEmIRROT i | €.
Atoothbrush cor&@gﬁ Zb“g &h g\(/? ein e head,conprises one or nore
ext ensi orf! etk LDt Rrushed. fausavoiding gum ensi ons being |

subst anti al I y th| nner than the handle. 4. A toot hbrush according to Claim3
havi ng o t [ Clainms 3
o 4" anertifs 9 i Y0 4RO s Rith Rol bl BN A éaq#°"’f9e§urro B, e |
el ast onergreovesaee ingthe form of pbmm@ghoawewwhb n thaqamsz ther&rpevqs givee head

has a pai & € v and
TR Gy R e A i TR

t he sanme and ne or r

gr ooves tqi‘%‘FQ—’:P‘?FC matepial Withiny, ESFP‘HE%ﬁéeR’g“ﬁ %ﬁ“’ g b G‘Fr]‘ nor e
of the gromu@ﬁeadwm becofies pompressed ds|thel biish memlbaia&bwms laccofeéeri al . 8.
A toothbru&ﬁ ord| ng to Caim?7 wherein both the sane -and t he opposite
face havé® l?rore | i near or non-linear grooves therein. 9. A toot hbruih
according to C1a|m7 or Claim8 wherein one or nore of the grooves is

ori ented hql Xi 10. A
t oot hbruslﬂﬁgcgr%yhad%é%g?ﬁ%v%ere#xﬁﬂg ogggv‘? fﬁq (i)ar‘tgeré?g%y curved
or zi g- zd§nplathewn. 1. “Adt%ﬁm 'othe1zaeaves Pagsaight nor e
of the gmquzymgd ORI iRhges (m@udhlsxa@ome Hewgrmu@hmmwsl s of

the handl(gj are conventxonally stapled mto the thicker parts of the head.

In Fig 12 the depth of the grooves @) is shown to mcnease in the dlrectlon towards the
handle (2), the deepest grooves being closest to the end of the head nearest to the handle.
This results in the part of the head closest to the handle (2) being more flexible by virtue
of having thinner hinges than the part of the head furthest from the handle. The grooves
are filled with elastomer. | | -
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stress-free configuration, the free entls of Lbrl"'stlses | yi ng al.ong a

| ongi tudinal and / or transverse axis of the brush forma gepg;alshigz€Qas arN
profile, 2. A toothbrush according to claim1l, wherein the head h@spLacsp or
more bristle-lpgagppg faces and wherein, when the toothbrush ks-in-its

nornmal stress-free configuration, at |east one bristle-bearing face, along
a longitudinal and / or transverse axis, forns a generally concave profile.
3. A toothbrugh Actﬁﬁthﬁi‘u@m, ﬁaﬁm@rbyhaﬂdle aﬁﬁ acrésaliemuy Hekibledristiebedring thb@d haadin,

conpri ses one or Si,ons han I d
ext bnst ons. bei ngBbe SR EaHG < el fifes® Fied S iapiion, indred SR04, Brbriles
according to cl alymgldnga lnngitudinal ande’ arttansesrseraxissof the baish firmus geneally cdncage
to any one of Clnf%fm 3 or 4 wherein the extensions are wholly or partially
surrounded by a astoneric material. 6. A toothbrush according to any one
of clains 1 to 2 wherein the head has a pair of opposing faces with-

bri stles nountedaesoib@sPiccordifl mmmamdwhérem&aémcamﬁs lon®br inbfe &mﬂweamg
face having one txéi:fﬁrmre | i near or, non. Ilnsﬁ grooves t her

t oot hbr ush accor'@FHgn g gvherein. when thrioathbry 5‘0‘?%5’3\‘%{35%%38‘?{@337*&9%%‘%{1
or zig-zag pat hsane&msﬂe-beaﬁdgtfaw hloag awnyxtugmaknndmormaaswfse@km fosms6 a genétally
wherei n one or g‘p é&ﬁ grooves Is oriented generally transverse to the
| ongi t udi nal axi P& Randl e. 9. A toothbrush accor di ng to any one of
clains 6 to 8 wherein one or nore of the grooves is oriented generally

parallel to the AQ&&hﬁf&gﬁ agéovrﬂﬁgsom 5ot Qi sCt t&@wh@r&&ﬁfeﬂ%&%ﬁmﬁﬁﬁé&r&kng

to any one of clains el n one or nore the grooves is wholly or
partly filled wiQmmese mmm*m afg dntegra] with the handle, said extensions being

substantially thinner than the handle.

4. A toothbrush according to claim 3 having only one extension.

5. A toothbrush according to any one of claims 3 or 4 wherein the extensions are wholly
or partially surrounded by an elastomeric material.

6. A toothbrush according to any one of claims 1 to 2 wherein the head has a pair of
opposing faces with bristles mounted on one of said pair and the same and / or the
opposite face having one or more linear or non-linear grooves therein.

7. A toothbrush according to claim 6 wherein the grooves follow generally curved or
. zig-zag paths.

8. A toothbrush according to any one of claims 6 or 7 wherein one or more of the
grooves is oriented generally transverse to the longitudinal axis of the handle.

9. A toothbrush according to any one of claims 6 to 8 wherein one or more of the
grooves is oriented generally parallel to the longitudinal axis of the handle.

10. A toothbrush according to any one of claims 6 to 9 wherein one or more of the
grooves is wholly or partly filled with an elastomeric material.
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