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+ Toot hbrush This invention relates to toothbrushes, in
particular to toothbrushes having a flexibly linked region in their
Head. Toot hbrushes having a flexibly linked region in their
head are kno 9 exanpl e WD 92/ 17093 di scl oses a t oHCTRPO&DB7RIN
whi ch the head i's leided into two or nore segnents which are
flexibly and resiliently linked to each other and/or to t he handl e of

the toothbrush. A particular formof the toothbrush of WD 92/17093
has a head which has grooves in the reverggnirage of the head from which the

bristles extend,.these.qro el Illed With a ric
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tip region to foledtend]these geooves heling E@g@rxm an elastomeric material to modulate the -
10 flexibility. The embodiments disclosed in have their grooves distributed in a
generally uniform distribution over the reverse face of the head, or around the
longitudinal-mid point of the head, so as to enable the whole head to accommodate
itself to the curved shape of the teeth. WO 96/02165 discloses toothbrushes with
flexible heads similar in construction to those of WO 92/17093, and having a
15 - generaily concave profile of bristle ends. DE-G 87 05 474.4 discloses a toothbrush
in which the tip region of the head is hinged to a base region of the head and an
operating button on the handle allows the tip region to fold relative to the base
region.
It is an object of this invention to provide a toothbrush in which the
20 flexibility of the head is concentrated in the tip of the head remote from the handle,
so as to improve the ability of the toothbrush to clean surfaces of the teeth which
face the back of the mouth.
According to this invention a toothbrush comprises a handle with a head, the
head having a base end facing the handle and a tip end remote from the base end,
25  the head adjoining the handle at the base end of the head, the head and handle being
disposed along a longitudinal toothbrush axis, the head having bristles extending
from a bristle face of the head, characterised in that the head comprises a . _
substantially rigid base region adjoining the toothbrush handle and extending from
the base end of the head to a link region situated between the base end and the tip
30 end, and 2 tip region extending from the tip end of the head to the link region, both
the base region and tip region being bristle bearing, the tip region being flexibly
and resiliently linked at the link region to the base region. '
The above-described construction of toothbmsh concentrates ﬂexlblhty of
“the head at the tip énd of the toothbmsh the hnkmg of the tip region and base
35  region is preferably in 2 manner which enables the tip region to fold or pivot ...
0 resiliently relatxve to the base region durmg toothbrushing. The link provided at the
link region between the tip region and the base region allows the tip region to fold
or pivot during use about a fold or pivot axis which is in the plane of the bristle



region. It is an object of ‘this invention to provide a
stoothbrush in which the 20 flexibility. of the head is concentrated in the
tip of the head renote fromthe handle, . .~ : so as to inprove the ability
df the toothbrush to clean surfaces of the teeth which face the back
of the mouth.o . erum7e7 According to this invention a tooidyatpsgss721
conprises a Hg 37e Wth a head, the head having a base end facing the
handle and a tip end renote fromthe base end, 25 the head adjoining the
handl e at the base end of the head, the head and ‘handl e bei ng
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t oot hbrush, the TTnKing o & flp reglon and base 35 region is preferably

in a manner whi ch en&khbg base region is substagfially rigid.rthatds.sluripg thstoperation of esj | j ent | y
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from the base of the head. Suitably the base region extends for at least 60%, for
example at least 75% of the distance between the base end of the head and the tip of
15  the head.

The tip region may also be substantially rigid, so that the tip region does not
itself significantly flex apart from its folding or pivoting relative to the base region.
The tip region may be of a variety of shapes accommodated to the shape of the tip
of the head, e.g. circular, trianguiar (including ogival), rectangular, elongate,

20 lozenge shape etc.

In its non-stressed condition, i.e when not being used, the bristle face of the
tip region and base region of the toothbrush of this invention may be substantially
coplanar, i.e with a substantially 180° angle between them. In a preferred
embodiment of the toothbrush of this invention the bristle face of the tip region

25 forms an angle of less than 180° with the bristle face of the base region, e.g 150°-
179°, suitably 155°-170°. A suitable angle is one in which the free ends of the
bristles on the handle side of the tip portion are in close proximity to, e.g touching,
the free ends of bristles on the tip side of the base region.

The link region between the tip region and the base region in one

30 embodiment of this invention comprises an aperture, space or chasm in the head
material between the tip and base regions which is bridged by means of one or more
thin links of flexible and resilient plastics material. In this construction the head is
effectively in two regions linked by such links. Such links may comprise thin

- spines, thin strips, or a continuois thin membrane, made of a both flexible and

35 resilient plastics material. These spines, thin strips or membrane may be in the same o

plane-as-a substantially planar head, or tnay slope or may be curved out of
planarity. The plastics material may be the same plastics material as the tip and base

-2-



WO 97/ 07707

‘PCT/ EP96/ 03721 face and generally transverse to the | ongitudinal

t oot hbrush axi s such that bristles on the tip regi-on can | ean
backwards, i.e so that the free ends of bristles in the tip region
swing toward whespapfl €, assisting the bristles to clean surFicaEPe6/ea72x he .
teeth whi ch face the back of the nouth. The flexible Iinking al so
hel ps to prevent 5 excessi ve brushing pressure from being applied
during toot hbrushing. Normal |y the head of the toothbrush
wi [l adjoin the fegiofd butdieingflexibieoyvirtuesof thinness, e.g. the tip sk anddyridge(shmayeen
t he base of the ﬁ@ﬁfc@ﬁﬂ d and the part of the handle which is
hel d during use. l%ﬁbulﬂﬁﬁ. The bfa e.region is substantially rigid,
that is, during the JBSRIherARbeHimento ‘EF&%Vﬁ tipp the, ok gegion befyeep edipy e i on
does, not signi fi regiohlapd thechasdnegionanadylvomprisead cdmpositesregion betweer the tipxegion of a
pl astics mateki t ; : ; i i LS
preferably i nst ﬁ%ml%gé {E?{L?gf r?h{%of neol;‘?gltoﬁga 'vuég ﬂcﬁﬁl%é&%ea& ﬂiﬁ? OP??%m t he
base- of the headPlaeF fisisFial oK anstomeris maierial, £ or GNAmpl: he comRosts rogo%, 1 or
exanpl e at | east m&beomyrist lap apértire rspaceloe chasmrin thechehd mateeialcbeodech ire tiyead and
the tip of 15 Jﬁtﬂ:g b e hrd hp s gm{p% :
substantial ly rlg%ggr SO t hég[h 11? ndi;oi:by %wo%ﬁdégggdﬁgtgﬁ_ }Iﬁ%,gsgjlé}eora
significantly f|€39"ﬁlﬁ§ﬁ=fnemb64ﬂ°i°?§ @‘l‘iﬁﬁ&”&ﬁ‘fﬁwp‘ﬁ&%&a&%é-&m base

region. 10 Tivizh therhead gaind alsoiby ah elastbmeric/materislyin dfe apbryre sspacecarchastat ed t o

E ihﬁclsnggoﬁgof)g}[ C:I ésp?pehéesé%%ips el ongat eﬁa}gbeoﬁitﬂé(:) enrplade%gﬂgﬁiékﬁﬁaﬂy
In its non-str esgé‘ﬁ“ (?8?&110{%8‘?5,5{@? gr Wﬂgﬁe e‘%@ifﬁ{je‘ﬁg‘ﬁg’? p{%ﬂ%’?%TﬁéﬁiiSe face of
t he construction the head is effectively in two regions linked by such links, and the
' links are embedded in a covering layer of rubber.
15 Such a composite region may for example comprise a net, ladder,

latticework, cellular or trellis structure of plastics material integral with the material
of the head, with interstices containing the elastomeric material. Such a composite
region may for example comprise one or more, for example two, strips of a plastics
material integral with the material of the head, the strips being thinner than the
20 thickness of the head, and extending between the tip region and base region to
' bridge an aperture, space or chasm between the tip region and the base region, the
aperture, space or chasm also containing an elastomeric material, suitably bonded to
the sides of the space and to the strips and suitably substantially filling the aperture,
space or chasm, optionally also bulging above the surface of the surrounding
25  plastics material of the head . Relative to the thickness of the toothbrush head the
strips in such a construction may be closer to the bristle face than to the back of the
head. The plastics material parts in such a composite region may be thick enough to
contribute materially to the flexibility and resilience of the link region, or
alternatively they may be so thin as to contribute little to the flexibility and
30 resilience of the link region, and may thus serve simply to retain the tip and head
regions together before the elastomer is added.
In another embodiment of this invention the link region between the tip
region and the base region may comprise an aperture, space or chasm in the head
. .-~ material between the tip-and-base regions whick'is bridged solely by means ofa =~~~
35 complete or partial filling of an elastomeric material. In this construction the head is
-effectively in-two regions with a gap between themi containirig the elastomer. This ™"~~~
elastomeric material is preferably bonded to the tip region and base region on
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tip region and base region of the toothbrush of this invention may be
:substantially coplanar, i.e with a substantially 180 angl e between
them In a preferred enbodi ment of the toothbrush of this invention
the bristle face of the tip region 25 forms an angle of less than 180 with
the bristle fag%,6fef he base region, e.g 150- 179 er rECT/EPOG/03Td v .
155[err]-170[err A suitable angle is one in which the free ends of the
bristles on the handle side of the tip portion are in close proxinmty to,

e. g touching, the free ends of bristles on the tip side of the base
regi on. opposne sideb of the ajsertuze)i spacelve chasansot dsao hold thecip regioandd bise base
region in one &EE gi ment of this invention conprises an aperture,
space or chasn1|n t% ead d base regi ons

n&mterl al between the tlg
which is bridged by rb8AR0vsrmentiones apsppses or spaces may; OMPFisR2 sigh chasmATFPL " 5ng
resilient plastiasanodsahé width bfithe hemi, dividing the baserregibe fromettle | up region. Such

effectively i t

thin spi neg ‘?hl g%‘rﬁlg%g‘%’ @5@ @Xbﬁ%%&ﬁh%%bﬁﬁ@d@@@%%o{f
flexible and 35 ﬁwb@m ilw}bl’?ééﬁ’@%lefﬁhft@ou the-heads SUSHAREEITES SPAGES ¥ r i ps or
menbrane may be ¢hasnisaySHeSf various shapdsa i eRdmple whnwmtslow IThese!muydn phaad, or

oy e e oy ol Pl e iR el iy
-2- * or "V" shaped. In such a construction the convex bulge of the “U” or “C” or

10 the apex of the “V” may point either toward the handle or toward the tip of the
head away from the handie. Alternatively such aperture, space or chasms may be
narrow at the edges of the head and widen toward the centre of the head or vice
versa.

Suitably for example the aperture, space or chasm may comprise one or

15 more, preferably one, grooves with a depth of part of the thickness of the head such
that the remaining plastics material at the bottom of the groove forms a thin link of
plastics material. The groove may then be filled wholly or partly with elastomeric
material to form a composite region.

Alternatively the aperture, space or chasm may pass, in places at least,

20 completely through the thickness of the head, for example leaving bridges of head
material crossing the aperture, space or chasm between places where the aperture,
space or chasm passes completely through the thickness of the head. Such an
aperture, space or chasm may be wholly or partly filled with elastomeric material to
thereby form a composite region. When the aperture, space or chasm pass

25  completely through the thickness of the head for the whole of their length they may
be wholly or partly filled with an elastomeric material.

The aperture, space or chasm may extend widthways to the sides of the
toothbrush head, and elastomeric material therein may be extended around the tip
region of the head and/or around the base region of the head to form an elastomeric

30 buffer around the toothbrush head to soften any impact of the toothbrush head with
the gums of the user, and also to gently massage the gums. Alternatively
elastomeric material may be provided around the tip region of the head to form an

elastomeric buffer in a known manner e.g. as in FR 442832 and DE 36 28 722.
gt A B e, - ‘Wheh the’ aperture, space or chasm ‘contains an efastomeric material the

35  outer surface of this elastomeric material may have a corrugated surface wluch may
-further help-to control the flexibility of the link region. =~ o

In one embodiment of the toothbrush of this invention, the head is
constructed such that tip region may fold backwards resiliently relative to the base

-4-



WO 97/ 07707

-PCT/ EP96/ 03721 regi ons but being flexible by virtue of thinness,
e.g. the tip, base and bridge(s) my be integrally noul ded.

I'n anot her enbodi nent of this invention the link region between the tip

regi on and t RgobpgPey €0i On may conprise a conposite region lpetrmesesthe tip
region 5 and base regions, the conposite region having structural

el enents made of both pl astics naterial and an el astoneric material .
For exanple the conposite region may conpr- se an aperture, space or

chasmin the headgiohduking todibrushiny, histmhlwmdmmys onentea)aﬂeaxlegumressmh i's

cont Pdous ey b 3pE BHE K, Hhe fia ki a7 Blobhe bE4d 38 of inceage of . g
integral 10  wiaPEOUIRCSPAeQF, chaste agdeseribed aBWCeWB%PWWtheéP"W’t he
aperture, space spﬁceeii%ﬁmnma beilhpe&sxﬁbnﬁeme widthwaystdriefed ¢old axisbrosses may be

ibg E:Bev:grrgr r}'gee@g%tf of pﬁ%ﬁe@elyw@hwweg%cg?{%@ [ o%]?l?le head |s

effectively in thk regign mcqmm@oresynéaewcmbeﬁ@weaﬁv folding may occurhys ar e
enbedded in a cobegamglefﬂﬁyatveafesdﬂbbbprasm]:ﬁateml parts, or béidixp at eqvin Whee

region nmay for I@gg I atti cework, cellular
or trellis stru %ﬁgﬂr%l’&{ﬁ% §§°P§%r?4 §§a§e95 Wth the material

of the head, with i ntse‘l“!s% F%E“%ﬁtc&#ﬁﬂ% ﬁ%‘“él“ﬁsﬁg}ﬂ%ﬁ feldjathe brigle Such a
conposite 10 dxﬁgﬁmmwrdm meeptmmmclﬂmemm the drisde fate ad tﬁe)asppesmrrpl e

two, strips of tﬁ‘?{‘ “;;pc% e Of the
head, the strips bel ngqm nner t nﬁ1 gﬁ&%%{{ness al'Pptﬁ)h and
ext endi ng bet we JiSiPR §URRE,USEIR gt s foldjpg, pan facilitate ‘°°‘Br°l°a’§‘8g fr
aperture, space mmplb:eazblingthaeneuhbmeh heap to mgommodatei itsehfcbelterste theegpiresd, t he

aperture, space éi’nﬁpe‘:&w SOnE Rl Ning an elastoneric material, suitably

bonded to 15 In an alternative embodiment of the toothbrush of this invention, the tip
region and /or link may be constructed and positioned such that the tip region can
pivot resiliently relative to the base region during toothbrushing, about a widthways
oriented pivot axis that crosses the tip region intermediate between its tip end and
its base end.

20 Such a construction causes pivoting of the tip region about this axis
intermediate along its length, i.e. causes the tip region to have a "see-saw" action in
which during toothbrushing part of the tip region toward the tip of the head pivots
in the bristle direction away from the plane which lies between the bristle face and
the opposite face of the head, and the part of the tip region toward the base region

25  of the head pivots in a direction opposite to the bristle direction away from the
plane which lies between the bristle face and the opposite face of the head, or vice
versa.

In this embodiment such pivoting may for example be achieved ina
construction of head in which the tip end of the base region is in the form of two

30 limbs which partly surround a part of the tip region which extends in the base
direction between them, with the link between the tip region and the base region.

For example the tip end of the base region may be made in the shape of a two
pronged fork-like frame, with a part of the tip region between the two prongs of the
“wuifork, and 4 1ink between the tip region and basé region.” = a
35 In an alternative construction of the head of this embodiment the base end of
- - the tip region may be in the form of two limb§ Which partly surtound a part of the
base region which extends in the tip direction between them, with the link between
the tip region and the base region. For exampie the base end of the tip region may
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the sides of the space and to the strips and suitably substantially filling

.the aperture, space or chasm optionally al so bul ging above the
surface of the surrounding 25 plastics nmaterial of the head . Relative to
t'he thi ckness of the toothbrush head the strips in such a

construction wBY%rePes! oser to the bristle face than to the hweméoiee .
head. The plastics material parts in such a conposite region may be thick

enough to .contribute materially to the flexibility and resilience of
the link region, or alternatively they may be so thin as to
contribute |itt|ye thadetifithe’shape dfial tvboréxiped fodk-like fraie,ewidtea pidrt dfhihe basek regi on,
and may thus ser .'Igﬂl ' ' ' oget her
before the el astr\é%gi I'S eé%g@éﬁswdngs Bﬂﬁe%&rﬁ, %Qgﬁgﬁg@%%ggﬁgﬂgxﬁ?%é this

i nvention the |iY%e ¥8%n between the tip regi on and the base region

mra:y conpr i Ze an aper {For examgle.the tiprregibh fizy be naliegdaerally "C", "t g "Wl shigedvween
conpl ete or par ct o4 By Yyaliok R sbH5 b 3¢ Shabed Vil B pplt if’ot e v
construction t hetowawdg thesbase regioneThepart ofcths base regign which extendyin the sibgap
bet ween t hem condifécfidray [i& b&wes BEBdid lithbs.S ~ elastomeric material is
Pgef erably bonded to g} B bdoclidibrMad BlvilA e bifs Shd6¥ (B¢ base region is in the
form of two limbs which partly surround a part of the tip region which extends in
10 the base direction between them, with an aperture between the tip region and the
base region, thin links of flexible and resilient plastics material as described above
may be provided between the said limbs and the respective tip region. In a
construction of head in which the base end of the tip region is in the form of two
limbs which partly surround a part of the base region which extends in the tip
15 direction between them, with an aperture between the tip region and the base
region, such bridges may be provided between the said limbs and the base region.
Suitably in such toothbrushes such bridges may be provided at points widthways
diametrically opposite each other to define a pivot axis and to encourage pivoting in
a plane in which the longitudinal axis lies. Additionally or aiternatively such bridges
20  may be provided at other points in the aperture to.ehcourage pivoting about other
axes.
The elastomeric material may be an elastomeric material as commonly used
in two-component toothbrushes, €.g. that described in EP 0336641, which can be
bonded to plastics materials used for toothbrush handie manufacture. Such an
25 elastomeric material can be injected into the toothbrush mould shortly after injection
.moulding of the plastics material parts of the toothbrush so that the hot plastics
material fuses and bonds with the elastomeric material. This is a generally known
Process. '
In the base region the bristles may be disposed in discrete generally circular
30  section tufts in patterns which are generally known in the field of toothbrushes, for
example in longitudinal or widthways rows at a generally conventionat spacing. If
fused in, the bristles may additionally or alternatively be disposed in "mats" of a
cross section which may be circular or other than circular.

“+ = Iri'the tip Tegion the bristles nay bé disposéd in discrete generally circular

35  section wufts, or if fused in, the bristles may additionally or alternatively be disposed
-----in "mats" of a‘cross section which may be citcular 6r other than circular. In the tip
region it is preferred to dispose the bristle wufts in either (i) a pattern of discrete
tufts arranged in a generally circular or polygonal pattern, or (ii) a single tuft of
-6-
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PCT/ EP96/ 03721 opposite sides of the aperture, space or chasm so as
to hold the tip region and base regi on together. The
above-mentioned apertures or spaces nmy conprise a slot, chasmor cut

out across thg\gy%;}nof t he head, dividing the base region fpefebdtziip
regi on. Such an aperture nay be open at the bristle face of the head

and/ or at the opposite face of t he head, and may pass conpletely
t hrough the head. Such apertures, spaces or - chasns may be of various

shapes, for exan@é&ranyctbmw&m%é Sticfion PeiPERBicURY td the Prisde face, or bﬁ)atuftof

Terst Al Y o iy o e bl RN Becub bt RO e Blisac il pa0BCE ° |
"U' or "C' or 10at b&ﬁéoﬁﬂ)@fﬂhﬂm@ﬁ@f the/*Crray "Hopligned igencaally raralielfo thre handl e or
toward the tip oforgli@linal toothExush axisiind withithietouritied Bl of dhe ¥ et TUrefhaings uch

aperture spa r the edges of the head and
wi den toward ghea'@eﬁaggg%fﬁgﬁegg romGTt %ctg%&rm

Suitably for exanple Theer@p@ftherb@sﬂ@geaetecfmemmfﬁcmmpme@mamllbr 15
nore, preferablycgpighar AR HAVely thelends tuhdmiteﬁwmaqixaneheadcm@bmmeof t he

head such | bottom of the

groove forns a tﬁﬁ?ﬂt"r&ﬁ%@m{am fﬁ%@’ﬁéﬁﬁ %eth%] tMi?oove nay t hen be
filled wholly or bﬁﬂmgp%"tsnapeﬂaaelsﬁkﬂnéle mterdensaltwmsucg B#Sosi t e
regi on. 10  bristleflateckrid®inl AadiYionall§ o BRErnately, théaﬂeembbﬁhmmmyfrbﬁﬁs, in

pl aces at | east, g%%amﬁg%%%é%&lgémf%ytlﬁqn%mf ? for

exanpl e | eavi ng es’ o

E e a erture space
or chasm bet ween w‘&éé@%@’@ 1he Brigtlecfage qnthe base fe@%@&‘%hﬂéh QrAxamBls dhe
conpl et el y througpiant bfthe baid lendsson thé tip bepidremaly siépecdpwands away fropethe brigle space

or chasm may be RO M QireRfthtawhy okl B nifidid) RESRLP H chimfiBbShdnitved

15 the preferred embodiment of the toothbrush of the invention in which the bristle
face of the tip region forms an angle of less than 180° with the bristle face of the
base region.

The handle may be of generally conventional construction, and may for
example include a folded flexible region, and grip pads of elastomeric material, as

20  exemplified in EP 0336641. Elastomeric grip pads may alternatively or additionally
be located on other parts of the toothbrush handle as convenient.

The toothbrush of the invention may be made by generally conventional
injection moulding techniques, for example in which a plastics material “skeleton”
is first made by injection moulding, then elastomer parts if present, are introduced

25 Dby a subsequent injection moulding step, in which the elastomer is injected as a hot
fluid and bonds to the plastics material. Such techniques, and suitable plastics
materials and elastomer materials, are well known. If the link region includes an
elastomer material then this may be injected with the same injection step as is used
to inject elastomer grip pads, and these various regions of elastomeric material may

30 be connected by moulding channels in a known manner.

In the embodiment of the invention in which the bristle face of the tip region
forms an angle of less than 180° with the bristle face of the base region, when the
link region comprises the above-described composite region between the tip reglon

. and base regions; the composite region having structural elements made of both™
35  plastics material and an elastomeric material, the toothbrush is preferably made as
- follows. Firstly the plastics matetial skeleton is ‘made by injection moulding, with ~~ =~
the bristle face substantially flat, then the tip region is folded to the desired angle
with the base region, then the elastomer is injected into the link region.

-7-
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thereby forma conposite regi on. When the aperture, space or chasm pass 25
.conpl etely through the thickness of the head for the whole of their length
t hey may be wholly or partly filled with an el astoneric material .

The aperture, space or chasm may extend w dt hways to the sides of the

t oot hbrush heggq7Rférel astoneric material therein may be extpowErdésszmund .
the tip regi on of the head and/or around the base region of the head
to forman el astomeric 30 buf fer around the toothbrush head to soften any
i npact of the toothbrush head with the guns of the user, and also to
gently massage the gOiks bristlasanayzaliosiof generallysopvsmtionsl pensivuctioniagd nay be
Er?¥l ded arOEnd mmsmmy%emn&mmﬂadgmﬁww rally kndWEE R éss\h
uffer in a kno en
Pt e 10,2 K" THARSE el 08t H e e i s
outer surface ofwhith areshenswesiged ingo sagkets inghe WeﬁmeAﬁeMMelygm buistiesimayce,
whi ch ey Urktaied!iboithd Bea @il ol ubihelidii idtties.{ e |1 Nk 1 egi on.

| nbodi t of .the toothb h t hi t
construct ed such t hatl¥e EpYeRRon it B b5 desciithd by fay gt & wﬁw%m@#smq ve to

t he base to the accompanying figures in which Figs. 1 to 36 show varidus plan, side and\O
97/ 07707 perspective views of toothbrush heads of the invention, and views without the
PCT/ EP96/ 03721 elastomeric material, thereby showing the underlying construction of the head.
10 Referring to Figs. 1 to 4, a toothbrush in which the tip region is constructed
to fold resiliently relative to the base region, during toothbrushing, about a
widthways oriented fold axis that crosses the head at the edge of the tip region
which faces the base region is shown. '
This toothbrush comprises a handle 1 with a head 2 integrally adjoining the
15  handle at a base end 3 of the head, the head 2 and handle 1 being disposed along a
longitudinal toothbrush axis A-A, the head 2 having bristles 4 extending from a
bristle face 5 of the head in a general bristle direction B.
The head 2 comprises two regions. A substantially rigid base region 6
integral with the toothbrush handle 1 extends from the base end 3 of the head 2 to a
20  distance in the longitdinal half of the head 2 furthest from the base 3 of the head.
A tip region 7 extends from the extreme tip 8 of the head 2 toward the base region
6. Both the base region 6 and tip region 7 are bristle 4 bearing.
The tip region 7 is flexibly and resiliently linked to the base region 6 by a
fiexible link which comprises an aperture 9 in the head 2 material between the tip
25 region 7 and the base region 8. The aperture 9 is in the form of a groove, open at
the bristle face 5 of the head 2, and extending transversely across the entire width of
the head 2. The groove 9 contains a resilient elastomeric material 10. The flexible
link between the tip region 7 and the base region 8 consequently is provided by the
composite region comprising the thinned pfastics material at the base of the groove
30 9, combined with the elastomeric material 10. The fiexible link enables the tip
region 7 to fold resiliently relative to the base region 6 backwards towards the
handle 1 during toothbrushing, in the direction shown by the arrow in Fig. 1.
The tip region 7 is of a substantially circular shape, bounded by the curved

 wmre. e o.....Deximeter-of thetip 8.of the head-2.over part of its perinietér, and by a‘cirved édge
35 of the aperture 9 over the part of the perimeter of the tip region 7 facing the base _ .

.- region 6.-The opposite edge-of the aperture 9, on the side nearest the base 3,
extends in a straight edge across the width of the head 2, and the tip region can fold
about the axis C-C, which crosses the head 2 transversely in the aperture 9 between
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regi on, during toothbrushing, about a w dthways oriented fold axis that
-crosses the head in the link region. The fold axis nmay cross the head
in or on the edge of an aperture, space or chasm as descri bed above.
I'n such a construction, the aperture, space or chasm nmay be shaped
such that they Qﬁﬁu@ys oriented fold axis crosses 5 the |peavipeéosrire .

t oot hbrush entlrely within the aperture, space or chasm Wen the l.ink
region is a conposite region as described above, the folding may occur by
bendi ng of the above described plastic material- parts, or bending at the

poi nt where th@HﬁPegi’on%‘&ﬁeWQ%nﬂhﬂBﬂé&Jﬁ b, $0\BataRLNP siideof (@S fegit
chasm Hﬁ%"@@nﬁ H&%\Bon can cause the entire tip region to
fold in the brlstﬁngvefdn T F57 fromthe plane which |ies between
the bristle face andhﬂntxmpgignﬂéhebnsﬂewm@n@nquhearsemaﬂywlmml the tip
regipn in effect a&%@uﬁ&%&&p}mw&&uﬂhmbmmmbyampﬂeﬁwﬂaﬂg use

|ntoothbrus Thi | d facilitate.tooth cleanin for

exanpl e enabl 3’ 0?5'6% ’m‘cﬁ ot %688}#?6‘ & 2% &F B8 ¢ he
cur ved shdyee thyte oftbe swypuoding mits disposed onwither side of the loagimdinal axistAv e
enbodi ment of thg of detibdthvish, of this i nventlon the tip . reg| on and

lor link may be construeted and .posi.t

pivot resiliently rel sﬁ\’/‘@“ﬂ?%ﬂ%‘% gaﬂ‘ﬁ‘? °Er§b°?§l§tq%"fa bout a
wi dt hways edastomeric anawriab 10 mhgznonm 9.cthe eperwyre His inths fmgbfmzroove

i nt er medi at eygoetwiseHesxtériEs hdd wap ehroupdl the thicknésk Sf 8 h8ad?)Go ag tb leave a thinned Such

"t or modi at ¢l GROR PL A HRpt bl Ofint e 748 88 1Skl o 8 e of e

"see-saw' acti orgrpeve. whi ch during toothbrushing part of the tip region
toward the tip of thqzemadgwmggs 6, 7and8rhntahembﬁw}§doh§mﬂiiﬁxﬁﬂtﬂ19ﬁeaaw from

e . BolSh AR Bl kM bR Bl s comhiBatolal | 2 120,
the head pivBts W“H‘"&Ilm’é@ﬁ @@%‘Hﬁ)@gl"@gﬁ guripg:topthbmshing. AbpE @ Wi ™Ay fr om
the pl ane opened fold agisGCulee brosses therhead hahé adpe of kst tiphegion biichifaces ace
of the head, or t\ﬂ: fifse region is shown in plan views and a side view.
In Figs. 7 and 8 the head 2 is shown without elastomeric material. Parts

corresponding to those of Figs. 1 to 4 are numbered correspondingly. The tip
20 region 7 is generally triangular in shape. The aperture 9 is in the form of a straight

line shaped slot extending widthways across the head 2 of the toothbrush and

entirely through its thickness, but incorporating thin integral bridges 11. The tip

region 7 can fold about the axis C-C, which crosses the head 2 transversely in the

aperture 9. ’
25 The elastomeric material 10 is extended around the tip 8 of the head 2 to

form an external buffer around the tip 8 of the head 2.

Referring to Figs. 9, 10 and 11 a toothbmsh in which the tip region is

constructed to pivot resiliently refative to the base region, during toothbrushing,

about a widthways oriented pivot axis that crosses the tip region intermediate
30 between its tip end and its base end, is shown. In Fig. 10 the toothbrush head is

shown without the elastomeric material. In Figs. 10 and 11 bristles are omitted from

the base region 6 for clarity. Parts corresponding to Figs. 1 to 8 are

correspondingly numbered. N
L6 wesens s 8 eThe-hea®2 comprises two tegions. A substatitially rigid base region 6

o i = - tifiCR T the lonigitudinal half of the head 2 furthest from the base 3 of the head.
A tip region 7 extends from the extreme tip 8 of the head 2 toward the base region
6. Both the base region 6 and tip region 7 are bristle 4 bearing.
-9-
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ver sa. In this enbodi ment such pivoti'ng may for exanple be

.achieved in a construction of  head in which the tip end of the base
region is in the formof tw 30 |I|inbs which partly surround a part of the
tip region which extends in the base direction between them wth the
|l i nk bet ween &B@,’}o;”g.,regl on and the base region. For epcxmgpos/037ee tip
end of the base’region nay be made in the shape of a two pronged
fork-like frane, with a part of the tip region between the two prongs of

t he fork, and a link between the tip regi on and base region. 35

I][l an al teLnatlve Comnkhy%gx@mms‘ﬂéxlitﬂyhﬁa&sménﬂym:&e&fdmdbmmgmmebpase end
the t
Surround a part Rk bk WHith Cnbribel WS mictiof in i et el ENeBR RS . o,

bet ween them wizegiondand theibagevegion$. eapcmrre91s|lpﬁneefgn@ﬁfam°m@pm§e

r eg' on. For exangg Snid%‘ffadé%sﬁ tRé'Read (2, kfkPeitérdingahinSverseByacross the entire width of

bCY Epocy 0372 the fead 2. Hhé Proove 9 cppfaips, a resflient elaspomeric ppaicsial 10 wbieh exends | o
frame, w th a paaroundfthe tipenskefdhe tip region 7 to form a buffer. The base region 8 integrally

extends in the tip direction in the form of two limbs forming a two pronged fork
which partly surrounds the tip region 7 which lies between the limbs. The aperture
9 partly surrounds the tip region 7 both on the side which faces the base region 8,

10  and around part of the longitudinal sides of the tip region 7, e.g. 2 generally
crescent shaped aperture.

The aperture 9 is in the form of a slot extending widthways across the head
2 of the toothbrush and entirely through its thickness, but incorporating thin integral
bridges 11, shown in Fig. 10, which are provided at points widthways diametrically

15  opposite each other on either longitudinal side of the tip region, and which provide
pivot points about which the tip region 7 can pivot, as shown by the arrows in Fig.
9, about the axis C-C shown in Fig 11.

Referring to Figs. 12, 13 and 14 a toothbrush in which the tip region is
constructed to pivot resiliently relative to the base region, during toothbrushing,

20 about a widthways oriented pivot axis that crosses the tip region intermediate
between its tip end and its base end, is shown. In Fig. 13 the toothbrush head is
shown without the elastomeric material. In Figs. 13 and 14 the bristles are omitted
from the base region for clarity. Parts corresponding to Flgs 1 - 11 are numbered
correspondingly.

25 The head 2 comprises two regions. A substantially rigid base region 6
integral with the toothbrush bandle 1 extends from the base end 3 of the head 2to a
distance in the longitudinal half of the head 2 furthest from the base 3 of the head.
A tip region 7 extends from the extreme tip 8 of the head 2 toward the base region
6. Both the base region 6 and tip region 7 are bristle 4 bearing.

30 The tip region 7 is flexibly and resiliently linked to the base region 6 by a
flexible link which comprises an aperture 9 in the head 2 material between the tip
region 7 and the base region 6. The aperture 9 is open at the bristle face 5 of the
head 2, and extends widthways across the entire width of the head 2, and enm'ely_ B

oo s e o liToughtits thickness, Biit ifcotporatés thin integsil bridges 11, shown in Big. 13,

35  which are provided at points widthways dlamemcally opposne each othqr on elthcr
oo oigitidingl $idle of the tip régioni. The ‘aperture 9 contains a resilient elastomeric |
material 10 which is continued around the tip end of the tip region to form a buffer.
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regi on between the two prongs of the fork, and a |ink between the tip

.regi on and base region. For exanple the tip region
may be made generally "C', "U or "V' shaped 5 wthits linbs toward
the base region, or "Y' shaped with the upper linbs of the Y t owar ds
the base regiggordiypart of the base regi on which extends irCIER603721
direction may |lie between the said |inbs. In a constructian
of head in which the tip end of the base region is in the f orm of

two |inbs which partly surround a part of the tip region which extends in

10 the base di re‘?ﬁé&@rt&@%%&eﬁm “wstnbpeaﬂnamﬁr&mmﬁﬁ \P8idfing Bsvakd fhe €01 ON
and t he g gﬁgl on bmsm n | nks of flexible and resilient pI astics
as desc?? Qf oA

mat eri al * may be provided between the said |inbs
and the respective tiTherbass end of the tip region 7 is ingthe formcafiven limbs wbich partiywhi ch

thet Ibase end of M&uhctm;e][t@gén%fm%bh&&@an%%mm:e yex:endsmkﬂet Wmch
partly surrou ar e% e.li

di rection bet eﬁ'& ﬂ‘ﬁt{plfegﬂansetﬁ‘F%b @%a {\’esﬁpﬁ dﬁ%ﬂp

base. _reglmnbasucglomﬁl!i@betwm}ltbeumpeobmmdﬂbefmeen t he said Ilnbs and
the bgsg rtegl on. : tiphdeioR 7)6an vsmuamt@@ahbwfmm&h@ﬁv&r d%ﬂ@ts matyt be
provi ded at points ca ach other to
define a pivot aBP gwﬁ‘ﬂby ﬁ%%éﬂgﬁ}rl m&ﬁa{gﬁ’ﬁ% %gf[geogp regxém | RS 1, i ch

t he | ongi t udi nal digeetien pf e bristeciirer the bgse @ntoémam:mquums bridges 20

nmay be provi gpd @dwrNale infilY GPpbsiiedirettfonaue Shdwt By the afOROW Fige12)iieold £9 about
ot her axes The el astoneric material may be an

el astoneric mat e%eegfwg“smoé‘ommnl y used in two- co(rgonent t oot hbr ushes,
e.g. that described |R¢fgnn9335m115 Mﬁ%lkamtofthemo pishefiFies. bt 84% i cs

mat er i a: s useg f showhpedridspoiiingpans béingrminbersd dokRspondiabt aantIé54Qk@§HoWﬁEH c
e b L et N oy o A
pl astics 15  wiis-dnithg topthibmish afighoidel 46 and 1V the apestuze? e’msellrﬂeﬁ WY al .
This is a gener afhkgagh M @ickness of the hexdansferial. An elastomeric material 10 wholly fills
the aperture 9 and is bonded to the opposite edges of the base region 6 and tip
region 7 so as to hold the base region 6 and tip region 7 resiliently together. In Fig.
17 the folding of the tip region 7 during toothbrushing to clean the rearward facing
20  surfaces of teeth 12. '
Referring to Figs. 18, 19, 20 and 21 a variant of the toothbrush of Figs. 1 to
17 is shown, corresponding parts being numbered correspondingly.
The bristles 4 are located in "mats" of generally rectangular shape in the
base region 6 and accommodated to the shape of the tip region 7 but could equally
25  well be round tufts. The base end of the tip region 7 is in the form of two limbs, the
tip region 7 being generally in a "V" shape which partly surround a part 13 of the
base region 6 which extends in the tip direction between them, with an aperture 9
between the tip region 7 and the base region 6, extending between the limbs and the
part 13, the aperture containing an elastomeric material 10. The elastomeric
30 material 10 wholly fills the aperture 9 and is bonded to the opposite edges of the
base region 6 and tip region 7 so as to hold the base region 6 and tip region 7
resiliently together. The elastomeric material 10 is extended along the outer edge 14
of the composite region to assist in massagmg the gums and in protectmg the gums
- e against-impact with the toothbrush. In’ use"as $howii in Fig. 17 the tip regxon Fean
35 fold relative to the base region 6 to accommodate itseif to the teeth as shown in Fig.
Referring to Figs. 22, 23, 24 and 25 another variant of the toothbrush of
Figs. 1 t0 20 is shown, with corresponding parts being numbered correspondingly.
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In the base region the bristles may be di sposed in discrete generally
.circular 30 section tufts in patterns which are generally known in the

field of toothbrushes, for exanple in longitudinal or w dthways rows
at a generally conventional spacing. If fused in, the bristles my
addi tional ly gio h@ﬁgnatively be disposed in "mats" of a PCT/EPS6ASR1 .
section which may be circular or other than circul ar. In the

tip region the bristles may be disposed in discrete generally circular 35
section tufts, or if fused in, the bristles may- additionally or

alternatively be di spape#isiiés 4 &8 lccatedlin amﬁﬁDaSgeﬁaﬁnj foctanfilatshaps/in e

[ | th th . | Il | d
Lo’ Gi'spose the b1t bt fscRlmmpbdied 15 g&i th i, FERIORTY, o LRIy 1 ©
tufts arranged i wethbeeuad tuftsy The baseend o Bbrgggqm'éxs lpéhqfem of B’Y° '(“F'P% the

single tuft of tp region 7 being generally in a "V*" shape which partly surround a part §3 of the
WD 97/ 07707 P Iegl e & y pe party P

PCT/ EP96/ 03723  base regionfwhich rxtgnds i the tp diregtion Resyisn e VIR MU IREEISE t o the
bristle face, or betiwean)thextip refgionof and the base megicn 6, extegling berween the dimby aed the s

section perpendi gyt g3, tﬁ@aﬁeﬁ&e%h@ﬁﬁ A Rdairyit 'itﬁtenal 10.2thel efitoimegipe of the
linbs of the "C’ ma{en L{o “%0'119'}51" " rf:%n@:!e'@’anﬁqsr B?gndgél to E)B;?osxte edges of the

base region 6 and tip region 7 so as to hold the base region 6 and tip region 7

10 resiliently together such that the tip region 7 can pivot about axis C-C during use.

This pivoting may be directed by the provision of plastics material bridges (not

shown) between the base region 6 and tip region 7 aligned in the axis C-C. In use

the tip region 7 can pivot about the axis C-C relative to the base region 6 to

accommodate itself to the teeth as shown in Figs. 24 and 25.

15 Referring to Figs. 26, 27, 28 and 29 a toothbrush in which the tip region 7
is constructed to pivot resiliently relative to the base region 6, during toothbrushing,
about a widthways oriented pivot axis C-C that crosses the tip region 7 intermediate
between its tip end and its base end, is shown. Parts corresponding to Figs. 1 - 25
are numbered correspondingly.

20 The head 2 comprises two regions. A substantially rigid base region 6
integral with the toothbrush handle 1 extends from the base end 3 of the head 2 to a
distance in the longitudinal half of the head 2 furthest from the base 3 of the head.

A tip region 7 extends from the extreme tip 8 of the head 2 toward the base region
6. Both the base region 6 and tip region 7 are bristle 4 bearing.

25 The tip region 7 is flexibly and resiliently linked to the base region 6 by a
flexible link which comprises an aperture 9 in the head 2 material between the tip
region 7 and the base region 6. The aperture 9 is in the form of a groove, open at
both the bristle face 5, and the opposite face, of the bead 2. The groove 9 contains a
resilient elastomeric material 10. The base region 6 integrally extends in the tip

30 direction in the form of two limbs forming a two pronged fork which partly
surrounds a part 15 of the tip region 7 which extends towards the base region 6 and
which lies between the limbs.

The elastomeric material 10 wholly fills the aperture 9and isbondedtothe
T L gpposite edges’ of the base Tégion 6 and"tip region 7 50 as to hold the base regmn 6T

35 and tip region 7 resiliently together such that the tip regxon 7 can vaot about axls L

-+ C.C dufing use. This pivoting may ‘e directed by the provxsxon of plasucs material
bridges (not shown) between the base region 6 and tip region 7 aligned in the axis

-12 -



| ongi t udi nal toothbrush axis and with the rounded bend of the "C' or "U
facing 5 the end of the bristle face renote fromthe handl e.

The ends of the bristles renote fromthe bristle face nay be substantially
coplanar. Alternatively the ends may undul ate about a plane to acconmodate

t he endsw@,fg-,;o%bristles to the undulating profile of thevE®godrzor to
lie in a "batt| enent ed" shape to help clean the interdental spaces.
Such undul ating surface 10. bristles are known. Additionally or alternately
the ends of the bristles renote from the -bristle face on the tip

region may lie i@Ca %ititfcpdtSicciivaodatd itselfe iR RBspeF theteeth during bri st es
renote fromthe %&ﬁi@ace on the base region of the head. For exanple
t

t he pl ane id ends on_the tip region may slope upwards away
fromthe bristle Referripgoto; Figs. 138, 31 and:32, am aliexpasive copstrustionnf kg kead 219f s nay

f]9r ﬁxarrpl e be ad::bommshoﬂhﬂsanvdnhennwmeumeﬁ eegionl 7 iedvnstaictddne fdl@ot hbr ush
of the I nventd on orns an
angl e of | essg t f{&hﬁefgg %‘{ﬁ? %ﬁé l’e?ronq, dunﬂggt%&thﬁltusﬁng szoﬁt %@%&% %)n

The handl e may biested foid axig|G-¢ %ﬁmsiﬁﬁs.wd sshewvn ge plag and imyide/Hgws. or
exanpl e include a folisiBigsf3Caids lethe AgIdRNs siivwh Withaut Slastomeric MhBHAIOPRIsI C

material, as 20 | 3t ds may
alternatively or m'g%’%{mh%&% ﬁxgse&l‘%; q?tél W W##W

t oot hbrush hand| &8ign é&)sml@mangular in shape with 2 nqyad f@smww he
'tQXﬁQT aﬁgsmPoPepraﬁahaHyyagnmrl;lﬁﬂeweeﬁmfiptmgmvandthe q;smgmhmml di Ing
first made by mﬁi&g%f % n o?atﬁéﬁﬁ |as$o é‘%g*ﬂ | f presgﬁ hcadé

i ntroduced 25 éﬁ/s‘ﬂ!’% %"“‘?“HWWQ%

el astoner is inj ttp::feg;dnasandbhsetregmnGtobhdgecthaaﬁhdsxhdﬁdkelhﬂ)vettb&qcﬂmkmss:af
material . Such teRRhBHaR mﬂ“ﬁgﬁ% A EIBPR{hE riste face SRALd Bt Backdf

el ast orer eri the_lI I,on_I nc
el ast omer i5er |‘§?ﬁ?ﬂaﬁh"t Bo H}'@EP@&“R& ?Fet’ jon.§ age WﬁY‘gﬂW@h st ep
as is used sockcthmpetﬁfoelthesmwmn afitirjstigsaid $\s showdn irhFigS1y i the tip regigi ons

of el astoneric MppghbRY 188% diéposeddb afr@Rpeirishidd 404 aPaktbt ST QiscRBEIRE FAI N 2
known manner . arranged in a generally circular or polygonal pattern, around a central tuft 4B.
As shown in Fig 31 the “skeleton” consisting of just the plastic material
20 parts of the head has been made by an injection moulding process, with the bristle
face 5 substantially planar.
As shown in Fig 32, the “skeleton” so formed has been folded about the axis
C-C so that an obtuse angle of about 165° is formed between the bristle face 5 of
the tip region 7 and of the base region 6. An elastomeric material 10 has been
25 injected into the chasm 16, whilst the head is in its folded state, and is bonded to the
sides of the chasm 16 and to the strips 17, filling the chasm 16 and covering the
strips 17. Thereby the toothbrush head is retained in its folded state, and the tip
region 7 is flexibly and resiliently linked to the base region 6.
The bristles 4 have been inserted by a conventional process, and the angle
30 between the bristle face 5 of the tip region 7 and the base region 6 is such that the
free ends of the bristles on the handle side of the tip portion are in close proximity
to the free ends of bristles on the tip side of the base region. As shown in Fig. 32
the plane of the ends of bristles 4 on the tip region 7 slope upwards away from the
- i bristlé face'S of the base region €in the direction away from the Bandle. ™ =~
35  The elastomeric material 10 is extended around the tip 8 of the head 2 to
“* - form'an external buffér 19 around the tip 8 of the head 2. For this purposea ™~
moulding groove 18 is provided in the outer surface of the tip region 7.
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In the enbodi ment of the invention in which the bristle face of the tip

< region forms an angle of less than 180[err] with the bristle face of
t he base region, when the link region conprises the above-descri bed
conposite region between the tip region and base regions, the

conposi te regweyrdfey Ng structural el enents made of both 35 pcwEwsi3sRs
material and an elastonmeric material, the toothbrush is preferably nade .as
follows. Firstly the plastics naterial skeleton is made by injection

nmoul ding, with the bristle face substantially flat, then the tip

region is folded to tReferi@gis Pigsa38)13@, 35 and 36//ahdihdrARerRAB@ cof@iuetion 6fhs t he
?;?St omer 1S | W?&)ﬁf%&hﬁﬁﬁ) bf S iffeltiOin which the tip region 7 is constructed to
" PCT/ EP96/ 03721 fold resiliently relativerfosthe pasgiregien feduring seothhsushinggahot a) | v

conventional congidthigdys ofiedédifold axis CR® HRAF trdbses the ehd B ¥hdwh drogihe Alinisile0 t he
bristle face py ggﬁgrally known t echni ques. For exanple small neta
clips around 1he s of bristles to be fixed into the head, whi ch

are then wedged i nt o ladtigseB3 anh34 the head 2 is shown withoys|elastomeric mategial. RParts
P o5 © st s smahond e st g Tieny
et U oo i AR ok e B S 15, 1
Figs. 1 to 36 shPrRvidad by ashasmad() betwesn thawtip region 7 and the base region 6 which is
10  bridged by two strips 21 of a plastics material integral with the material of the head,
the strips being thinner than the thickness of the head 2, and extending between the
tip region 7 and base region 6 to bridge the chasm 20. The chasm 20 is essentiaily
“V” shaped in plan looking down onto the bristle face 5, with the apex of the “V”
pointing toward the handle 2. Relative to the thickness of the toothbrush head 2 the
15  strips are closer to the bristle face 5 than to the back of the head. The strips 21 are
not planar, but are curved in and out of the plane of the base region 6 and tip region
7.

The bristle face 5 of both the tip 7 and base region 6 are provided with

socket holes 22 for the insertion of bristles 4. As shown in Figs 33-36, in the tip
20  region 7 the holes 22 are disposed to arrange bristles 4 in a pattern of discrete tufts
arranged in a generally circular or polygonal pattern, around a central tuft.

As shown in Figs 33 and 36 the “skeleton” consisting of just the plastic
material parts of the head has been made by an injection moulding process, with the
bristle face 5 folded about the axis C-C so that an obtuse angle of about 165° is

25 formed between the bristle face 5 of the tip region 7 and of the base region 6.

An elastomeric material 10 has been injected into the chasm 20, whilst the
head is in its folded state, and is bonded to the sides of the chasm 20 and to the
strips 21, filling the chasm 20 and covering the strips 21. Thereby the toothbrush
bead is retained in its folded state, and the tip region 7 is flexibly and resiliently

30 linked to the base region 6. The outer surface of the elastomeric material 10 has a
corrugated surface as seen in Fig 36.
The bristles 4 shown in Fig. 36 have been inserted by a conventional

process, and the angle between the bristle face 5 of the tip region 7 and the base o

e T s regiON G i such thiat'thie frée ends of thie bristiés on the handle side bf the tip
35  portion are in close proximity to the free ends of bristles on the tip side of the base
* - region. As showr in Fig. 36 the plane of the ends of bristles 4 on the tip region 7
slope upwards away from the bristle face 5 of the base region 6 in the direction
away from the handle.
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perspective views of toothbrush heads of the invention, ﬂlmﬂﬂﬂmwlltm“'
-t he el astoneric material, thereby show ng the unde on

of the head. 10 Referring to Figs. 1 to 4, a todthbrush Tn %whi'ch
the tip region is constructed to fold resiliently relative to the
base region, e gset 0Ot hbrushing, about a wi dt hways opcrEmes7EDl d.
axis that crosses the head at the edge of the tip region whi ch faces
the base region is shown. Thi s toot hbrush conprises a handle 1
with a head 2 integrally adjoining the 15 handl e at a base end 3 of the
head, the head 2cggmphshandl e 1 being di sposed al ong a | ongi t udi nal

t oot hbrush axis A-A, the head 2 having bristles 4 extending froma
bristle face 5 of the head in a general bristle direction

The head 2 conprilses Avepthbrgshoeemprising ahandie with|a head, the beasé;g'énwgaseﬁn@

Ihnt Sgrzalt Wi tg thmh@%@mmmnhamﬂmhxtﬁm&mdﬁmébwehﬂ&hbmm mét}]het
ea 0 a i rt hes
fromthe basegs gﬂdﬁ%%ﬁ%ﬁeﬁ&&&gﬁﬁd Hf)hlfaadazg%fd E’ﬁg&ﬁ%ﬁfgtrem
tip 8 of the hea ngitgdingl tmshtﬁ%theéga ving bristles exgading 5] ¢ ion 6

?lnd tlblp reg:jon 7o|ﬂﬁxerjhd %{z&ﬁcﬁnﬁfﬁﬁ;ﬁ?ﬁhﬂdcompmes aéﬂs&tmiaupn ﬂqsagm

exibly and resilientdy I se.r N
| i nk whi ch conpr F&e8 &P%@mlh )gx&ff)% XPB‘% 35%?%05 e"ﬁétl
25 region 7 gﬁdt@hbmgm@mse@a%b%wwmsnmmtbem%améupcsegwmf a P
tgroove Oplen 19! extending fiémithe G bl dfaBehdad @ the iak hexich, %oﬂméibmtegwil
ransver se acr
contains a ¥e5| I ?fé?eéxé&fhﬁ:ﬁ%%sﬁec e é?{e(ﬂp %wn%lﬁgfl?ﬂ ?%Pd;mﬁw&iyol?&g%%

bet ween the tip thedinkFegion kthe hasegagianr egi on 8 consequently i s provided by

t he conposite region conprising the thinned plastics nmaterial at the
base of the groowe 30,4 Hﬁﬁk ”E?m% ﬂlﬁﬂﬁ The
flexible link en\aébl es ttﬂfgbﬁgﬁ)g&b er“sﬂe'ggi;%ﬁ.‘(%r% Lﬁgeﬁgﬁre SITi en%‘llggtJ re&at ive
to the base ridgi W‘MWP&S"QM‘G from the basgfithe headyr i ng

t oot hbrushing, in the direction shown by the arrowm F|g 1.

The tip region 7 | S ok tﬁulaﬁi Bx‘d g%ﬁém nthe
curved peri rreter o the % f &Hlé hea ver ga; r@ﬁ(:é .
perimeter, and b)?’“ﬁn‘k T atJeas ofthe istance between ase en the tip
of the head.
20
4. A toothbrush according to claim 1, 2 or 3 characterised in that in its
unstressed state the bristle face of the tip region forms an angle of less than 180°
with the bristle face of the base region.

25 5. A toothbrush according to any preceding claim characterised in that the link
region comprises an aperture, space or chasm in the head material between the tip
and base regions which is bridged by means of one or more thin links of flexible
and resilient plastics material.

30 6. A toothbrush according to claim § characterised in that the link region
comprises a composite region between the tip region and base regions, the
composite region having structural elements made of both plastics material and an
elastomeric material.

35 7. A toothbrush according to claim 6 characterised in that the composite region

-~ comprises an apertire, spacé or chasm in thé head material between the tip and base
regions which is bridged by means of a combination of thin spines, strips or a
continuous membrane of a both flexible and resilient plastics material and also by a
-15-
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35 of the aperture 9 over the part of the perineter of tuul“ rl!li“ms'“jul
-faci ng the base region 6. The opposite edge of the a "

si de nearest the base 3, extends in a straight edge across the width
of the head 2, and the tip region can fold about the axis C-C, which
crosses the hgash7drygransversely in the aperture 9 between PCT/EP96/03721

- 8- WD 97/ 07707 .

PCT/ EP96/ 03721 the tip-region of the head 2 and the base region, so
that the tip end of the tip region 7 noves-in the bristle direction B.
In the tip regi oparial (e thgrextent thet the apegture; Space oxichiasm is gps gempletely flladbydhe|

pattern of tufts syjipfStcsQfiatérid pns) fillfipidfah elastbineid maeiifided by a regul ar
hexagonal 5 pattern of tufts symetrically arranged, such that there are

equal nunbers of tufts . 1.e. three of the surrounding tufts disposed on
either side of tRBe | oAgoethbiusiaccarding to.any one of glaims { k4 chavaceasised in that the

As shown nor escl gag kegiddbdweth thetipRgioh il kiiebasd Wioh hang.waeawrﬁxmgﬁa&he
el astonmeric nmaterl 10, wettxeggngro.ove 9 ttﬁle.a rture ISJH.the fgrmof a
gr oove or chasm in terial betwéen the n_p base regions which is bridge
solely by means of 2 complete or partial filling of an elastomeric material.
9. A toothbrush according to any of the preceding claims characterised in that
10  the head is constructed such that tip region may fold backwards resiliently relative
to the base region, during toothbrushing, about a widthways oriented fold axis that

crosses the head in the link region.

10. A toothbrush according to any one of claims 1 to 10 characterised in that ,

15  the tip region and /or link are constructed and positioned such that the tip region
can pivot resiliently relative to the base region during toothbrushing, about a
widthways oriented pivot axis that crosses the tip region intermediate between its tip
end and its base end.

20 11. A toothbrush according to claim 10 characterised in that said pivotirg is
achieved by a construction of head in which the tip end of the base region is in the
form of two limbs which partly surround a part of the tip region which extends in
the base direction between them, with the link between the tip region and the base

region.

25
12. A toothbrush according to claim 10 characterised in that the base end of the
tip region is in the form of two limbs which partly surround a part of the base
region which extends in the tip direction between them, with the link between the
tip region and the base region.

30

13. A toothbrush according to any preceding claim characterised in that in the
tip region the bristles the bristle tufts are disposed in either (i) a pattern of discrete
tfts arranged in a generally circular or polygonal pattern, or (ii) a single tuft of

.. -generally rounded cross'section perpendicular to the bristle facé, or (i) amftof =~

35 generally "C" or "U" shaped cross section perpendicular to the bristle face having o
- -3t Jeast one of the limbs of the "C” or "U" aligned generally parallel o the
longitudinal toothbrush axis and with the rounded bend of the "C" or "U" facing
the end of the bristle face remote from the handle.
e . -16 -
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10 which extends part -way through the thickness of the hea

| eave a thinned P regi gn of tge pl astics material of theﬂmmm 'mu”“I
t oot hbrush at the bottom of the gr oove. Refertiny '
Figs. 5, 6, 7 and 8, an alternative construction of the head 2 of a
t oot hbrush of wdwmrrenvention in which the tip region 7 IS COPCSI/EPSSI08T21t O
fold 15 resiliently relative to the base region 6, during toothbrushing,

about a w dt hways oriented fold axis C-C that crosses the head at the
edge of the tip region which faces t he base region is shown in plan
views and a side view. In Fi gs 7 and 8 the head 2 is shown

- W thout el astonenjc Sﬂ}% nﬁd igs. 1
to 4 are nunbere hcorrespo f?‘;'hﬁ?ﬁ“‘g in@% rgenera i
triangular in sh H? CBPnéhes‘iPr gigp fie in li ne

shaped sl ot exteﬂﬁfemytph:ﬁtmmhqenda@fdmsbﬁsmrﬁactdﬁmxmﬂletbhsﬂetfamdnbuhubineand
entirely throgghré Qt_; ﬁgg? but incorporating thin integral bridges 11.
The tip region ol d about the axis C-C, which crosses the head
2 transversely in the aperture 9. 25 . The el astoneric
material 10 is ejiSendigravessforimaking thepodhbrish dseldimediin®idim 3 charactefissdrin an

external buffer . qﬂﬁeﬂ ?6&1 to
Figs. 9, 10 and PH&?%E?E%{’%S \A%éi\&% he Eplragncsmatenal pﬂgqg%&é&g
constructed to piRigstion gopiding, with ‘#eeq‘ﬁli’@éeﬁ‘{?s'taﬂ@”ﬂ thenfihe Hp region isg

t oot hbrushi ngp folded talieudesined anglehwith/the baseeegion] tirinuhé¢ elastomert il ifjeceiamees t he
tip region inter gpdiRt&igP between its tip end and its base end, is
shown. In Fig. 10 the toot hbrush head is shown wi t hout the

el astonmeric material. In Figs. 10 and 11 bristles are omtted from

"~ the base region 6 for clarity. Parts corresponding to Figs. 1 to 8 are
correspondi ngly nunber ed. The head 2 conprises two regions. A
substantially rigid base region 6 35 integral with the toothbrush handle 1
extends fromthe base end 3 of the head 2 to a di stance in the

| ongitdinal half of the head 2 furthest fromthe base 3 of the head.
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Atip region 7 extends fromthe extreme tip 8 of the head 2 toward the base

-r egi on 6. Both the base reglon 6 and,tlp reglon 7 are bristle 4

beari ng. - 9-

WO 97/ 07707

PCT/EP96/037%&) JTT07 The tip region 7 is flepdcyEpssasad2 .
resiliently | E@d to the base region 6 by a flexible |link which

conpri ses an aperture 9 in the head 2 material between the tip

region 7 and the base region 8. The appMOure 9-is in the formof a groove,
open at the bristle face 5 of the head 2, and extending
transversely across the entire wdth of 5 the head 2. The groove 9
contains a resilient elastoneric material 10, which extends

around the tip end of the tip rﬁqon 7 to forma buffer. The base region 8
integrally extends i he tip direction in the formof two |inbs
formng a two pronged fork o VNI CH Rartly surroupds the tip region

7 which lies between t [{ilsgh ) partly surrounds
the tip region 7 both } t he base /fegion 8, 10
he tip rfegion 7, e.g. a

and around part of the
general ly I—-—A
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The aperture 9 is in the formof a slot extending w dthways across the head
2 of the toothbrush and entirely through its thickness, but incorporating
thin integral bridges 11, shown in Fig. 10, which are provided
at points w dthways dianetrically 15 opposite each other on either

| ongi tudi nal walereefert he tip region, and which provide PCT/EPOGISMPL
poi nts about which the tip region 7 .can pivot, as shown by the arrows in

Fi g. 9, about the axis CGC shown in Fig 11

Referring to Figs. 12, 13 and 14 a toot@htush in which the tip region is
constructed to pivot resiliently relative to the base region, during

t oot hbr ushi ng, 20 about a wi dthways oriented pivot axis that crosses
the tip region internediate between its tip end and its base
end, is shown. In Fig. 13 the tod&Bbrush head is shown wi t hout
the elastoneric material. In Figd. 13 and 14 the bristles are omtted
fromthe base region f Qg 3 iy I ls CO résponding1to Figs 1 - 11 are
nunber ed co} i 1108 M i _ The head 2 conprises
two regions. A substanwz“l n 6 integral with

t he t oot hbrush handl e ﬁy of the head 2 to a

di stance in the Qng;i?&%iﬁ% fre t he base 3 of
t he head. A ~Ya :

tTp SAf the

6. Both the base region 6 and tip
6| The tip region 7 is

flexibly and resilQ@ently | nked toztheSbase re ﬁsg a

flexible I'ink which conprises an aperture 9 int hedd 2 material between

the tip regi on and the base region 6. The aperture 9 is open

at the bristle face 5 of tpe 10 5 hdad 2, andfextends wi dt hways

across the entire width Ofi and entlrel t hrough its thickness,

but incorporates thin integ n Fig. 13, 35

whi ch are provided at gzfs . oS

ei t her | ongi AuH-dirffF i * 2 i pn. e aperture 9 coptai n5£

resilient elastoner] -y gy 1e sy VYl i i nd the

87| o\ _
7 2 6 Fig. 7
/t. 1
L
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-10- WO 97/ 07707

. PCT/ EP96/ 03721 The aperture 9 is essentially "V' shaped in plan,
with its apex pointing toward the tip 8 of the toothbrush head.

The base end of the tip region 7 is in the formof two |inbs which partly
surround t he whpyemey of the base region 6 which integrally e<TERIOII t he
tip 5 direction. The tip region 7 is thereby of generally a "Y' shape

With the tip end of the base region 6 |lying between the upper |inbs
of the Y. The tip region B3/thn pivot about the axis C-C, about
t he pivot points provi ded by the bridges 11, so that as the tip end
of the tip region 7 noves in the direction of the bristle direction B
t he base end of the tip region 7 noves 10 downwards in the opposite
direction as shown by the arrows in Fig. 12, i.e. in a see-saw
action. Referring to Figs. 15, 16 and 17 a variant of the

t oot hbrush of Figs. 1 - 8 is shown, correspondi ng parts being

nunbered correspondi ngly. Bri s\st 4 are shown

e/

A—--— - §—-— A
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in the formof rectangular or polygonal "mats", but may equally well be
rtound 15 tufts. In the toothbrush of Figs. 15, 16 and 17 the aperture 9

extends all the way t hrough the thickness of. the head material. An
et astoneric material 10 wholly fills the aperture 9 and is bonded to
t he opposite woaeer0t the base region 6 and tip r egi OrPCI/EX®6/03721 O

hol d the base region 6 and tip region 7 resiliently together. In Fig.
17 the folding of the tip region 7 during toothbrushing to clean the

rearward facing 20 surfaces of teeth &30 . Referring to Figs.
18, 19, 20 and 21 a variant of the toothbrush of Figs. 1 to 17 is
shown, correspondi ng parts bei ng nunbered correspondi ngly. The

bristles 4 are located in "mats" of generally rectangular shape in the
base region 6 and accommpdated to the shape of the tip region 7 but could
equally 25 well be round tufts. The base end of the tip region 7 is in

the formof two linbs, the tip region 7 being generally in a "V'
shape which partly surround a ppg 13 of the base region 6 which
ween them wth an aperture 9 bet ween

extends in the tip diregtion be[
the tip region 7 and thge base r
part 13, the aperture g i
el astoneric 30 mat er i
t he opposite edges of f{
hol d t he base r glpn e
el astomeric mat &7 al AL S T
conposite region to/assfst i S
agai nst inpact witif thg toot b?ﬁ;h. n use as shovn in Fig. 17 the tip
region 7 can 35 fgld |7el ative t(?the base regiFr]g_to13200rrerdate itself
to the teeth as shown in Fig. 20. Referring to Figs. 22,
23, 24 and 25 another variant of the toothbrush of Figs. 1 to 20 is
shown, with corréspondi ng parts bei ng nunbered correspondi ngly.

- 11 -

extgndi ng betqeen the |inmbs and the
HiaSt oneri c materi al 10. The

: apertdire 9 and is bonded to
6 and £ip region 7 so as to
resiliently together, The
outer edge 14~ = TOf the
0 tne gunms. and 11 protecting the guns

FNRTE
SR
® 8
BRSYN
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WD 97/ 07707

PCT/ EP96/ 03721 " The bristles 4 are located in "mats" of
general ly rectangul ar shape in the base region 6 and accommodat ed
to the shape of the tip region 7, but could equally wel | be round
tufts. The baswosmdrmf the tip region 7 is in the form of tVWbéﬂ%Fﬁm» pe
ti.p region 7 being generally in a "V' shape which partly surround a part 13
of the 5 base region 6 which extends in the tip direction between
them with an aperture 9 bet w80t he tip region’'7 and the base
region 6, extending between the linbs and the part 13, the

material 10 wholly fills the apertd&e 9 and i & Bonded to the opposi te edges
of the base region 6 and tiQ region so as to hold the base
region 6 and tip region 7 10 r g ':H .W that the tip

aperture containing an el astoneric materi al 1SL The el astoneric

] f]

region 7 can pivot about axjs CC dlﬂ‘ il pi voti ng may
be directed by the provisioh\of plagf
shown) between the base regi o6 ang
In use the, tip xegror &t X Z-C relative to
the base region 6 td\—- d itself to theIJ‘u,_ag shown in
Figs. 24 and 25. 15 Re 7Syt gim@eeimig =202 128 and a

t oot hbrush in which the tip region 7 I“/’ ils constyuc{ed to pivot
resiliently relative to the basegegig 6, durinrg toot ruj;i ng,

n i ‘

i i

ﬂw731n¢ e EOtEé axis G C
HA T D Ot E e
sclbulihiigial

Fig. 15

c
LN E o f
S/ TT Ty
A—- SEERBEEIRAESE)_ A
B EEEFEL R
s
4 \ i
2 C

Fig. 17
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about a wi dthways oriented pivot axis G C that crosses the tip region 7

i nternedi ate between its tip end and its base end, is shown.
Parts corresponding to Figs. 1 - 25 are nunbered correspondi ngly.
20 The head 2 conprises two regions. A substantially rigid base
region 6 wogromert egral with the toothbrush handle 1 ext gpg ?P /‘P it he
base end 3 of the head 2 to a di stance in the | ongitudi na al f
of the head 2 furthest fromthe base 3 of the head. : A tip region
7 extends fromthe extrene tip 8 of the6dtthd 2 t-oward the base region

6. Both the base region 6 and tip region 7 are bristle 4 bearing. 25
The tip region 7 is flexibly and reS|I|entI£ | ighked ot 0 t he base region 6 by
a flexible Iink which conprises ap aper 9 13 the head 2
material between the tip i

face 5, and the opposije facg

resilient elastoneric MaterT g . 32 ';,,
the t'ip 30 direction in the
fork which partly surrou (s “a

ext ends towards thefsl!; EF
The

li nbs. astoneric aterial whol fills the
aperture 9 and is bonded to the opposite edges of e base region 6 and tip
region 7 so as to hold the base regjon 6 35 and tip region 7
resiliently together such that the #&Np region 7téin pi vot about axis

C-C during use. This pivoting may be 0 ected by the prgyision of plastics

mat eri al bridges (not sho ‘i N it el fegi on 6 and tip
region 7 aligned in the aX|s u# IM WJ il
-12 - ‘

Fig. 19 3/6/ 2/ % 7
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WD 97/ 07707

PCT/ EP96/ 03721 C-C. and thereby accommopdat e
itself to the shape of the teeth during _

t oot hbr ushi ng. Referring to Figs. 30, 31
and 32, an al twossgmoere construction of the head 2 of PCT/EPY6/03721

a- toothbrush of this invention in which the tip region 7 is constructed to
fold 5 resiliently relative to the base region 6,
during toothbrushing, about a w dt hways 72/10 - oriented

fold axis CC that crosses the head is shown on plan and in side views.

In Firgs. 30 and 31 the head 2 is ghown mﬁthﬁu%%elast r|c material. Parts
corresponding to those of Figs. 1'to 4Lare erded rrescond|ngly The
tip regiqn 7 i%_gs I/

a rounded tip. Alink region is :
16 between the tip regign 7 agd
bri dged by two strips 1A0T™a
of the head,

y thlano llar in shape with

\'th-LhA;naterim
ner than the

thi ckness of the pead 2, and extendi g 3€ -

tip region 7 and Eﬁ]g’re 6 to Rktidge the chag 14 Rel 2t ve to the

t hi ckness of 3 t he tootHBrushcheadoz tME3 strips are
closer to the bristle face 5 than to the back of 15 the
head. The bristle face 5 of both the tip 7 and base region 6 are provided
wth socket holes 18jfor the insertion of bristles
4. As shown in Fig 31, in the tip region B 9 7 the

hol es 18 are disposed to arrange bri st fif discrete tufts

illar or pol ygonal
pattern, around a central tuft 4B.

4A arrdp . v

3 6 2 1013
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As shown in Fig 31 the "skeleton" consisting of just the plastic materi al
20 parts of the head has been made by an injection noul ding process, with
the bristle face 5 substantially planar.

As shown in Fig 32, the "skeleton" so forned has beén fol ded about the axis
C-C so that arygbigsey angl e of about 165 is fornmed between t perpbadsha face
5 of the tip region 7 and of the base region 6. An
el astoneric material 10 has been 25 injected into the
chasm 16, whilst the head is inits fol8#8® state, and is bonded to the
sides of the chasm 16 and to the strips A7, fil i?ﬁ¥the chgsm 16 and
covering the - st®i 17~ r by t t oot hbrush
head is retained in its fol ded é&ate, & tJi

region 7 is flexibly and resilieptly |ipkded [}

The hristles 4 have been inserteN by a/féd88 and the angle
30 bet ween the brjstIeALgQgJ ' ™ _base,region 6
is such that the [ %)/ Dri stTes on the
handl-e side of the tip portion are i A .

to the free ends gife Dri s on the/tip 'se region. As shown
in Fig. 32 Fflg.sﬂ 3 e %ds of bristles 4 on
the tip region 7 sl ope upwards away fror¥ bristle face 5 of
the base region 6 in the direction away fromthe handle.

35 The el astoneric material 10 is egtended around the tip 8 of
the head 2 to forman external buffer 19 aroud@the tip 8 of the head 2.
For this purpose a - ul di alr oo 18 is provided

in the outer surface of the tip g-ed
- 13 -
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WD 97/ 07707 , _ _ .
PCT/ EP96/ 03721 Refering to Figs. 33, 34, 35 and 36,
anot her alternative construction of the head 2 of a

t oot hbrush of this invention in which the tip region 7 is constructed to
fold resilientypehf7psi ve to the base region 6, during toothhy é’i#}‘svﬁ&; bout
a, w dt hways oriented fold axis CGC that crosses t aé
shown on plan and in side . 5 views. In Figs. 33
and 34 the head 2 is shown without el asogggeric material. Parts
corresponding to those of Figs. 1 to 4 are nunbered correspondi ngly. The

tip region 7 is generally triangular in shape with a rounded
tip. Alink regionis %rovi ded by a chasm 20 between the tip
region 7 and the base region 6 which 1€ bridged by two strips

21 of. a plastics nmaterial i‘htegral wtN

the 4Rt eripl of15t he kead,
the strips being thinner thEn the thick

gss of whe h and ext endi ng
- NGy o bridge the
Al an

bet ween t he p regio
chasm 20. The chasm 20 is e§senti al
| ooki ng down onto the brigtle tR tgg (ﬁp
pointing toward th€ handlg 2. Rel atldedc?

head 2 the 15 strips are 08 ol @ tadneO L
back of the head. The strips 21 grt |
curved in and out of the plane bf the base\regl on .

6 \Va
THe™ToAt hbr ush
&ce 5 than to the

and tip4Bgion

7. The bristle face 548 bot Z2ip 7 and base

region 6 are provided with socket h es 22 for the insertion
of bristles 4. As shown in Figs 33-F,"n$ tip 20 region 7 the
hol es 22 are di sposed to arrange br'stI i a pattern of discrete tufts

]
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arranged in a generally circular or polygonal pattern, around a central

tuft. As shomn in Figs 33 and 36 the "skel eton"
consisting of just the plastic material parts of the head has
been nade by an injection noul ding process, with the bristle
face 5 fol ded wbewbrohe axis C-C so that an obtuse angle of W é,ﬁ;;%

25 fornmed between the bristle face 5 of the tip region 7 an ase’
regi on 6. An el astoneric material 10 has been injected
into the chasm 20, whilst the 10/10head -is in its fol ded state, and
i s bonded to the sides of the chasm@0 and t@the g strips 21,

-reby t he toothbrush

th¢ strip 21: T

filling the chasm 20 and verlzge

head is retained in its f , and 'ono/’ flexibly and
resiliently 30 linked de ter surface of

the el astoneric material 10 hfgs @ Q O 6WBYIted Surface as seen
in Fig 36. A—-—{ O®)r ) &x 0 4 shown I n F{g—-36-Aave been
i nserted by a conventional R @he dngl e between the

brist’l e face SFig regi 0 Tt D 122 i b I's such that the
free ends of t ‘ [ ' 35 portion
are in close prommtytotﬂefree ehds of Dblistles onYhe tip side of the

base region. As shown in Fi@. 36 the9pl ane of t#é ends of bristles
4 on the tip region 7 sl ope upwards away fromthe bristle face
5 of the base region 6 in the direction away from the handl e.
- 14-
21 /2 /5 /1
A—-— 33— —A
Fig. 34 ( \
g 7 20 6

Fig. 35

Fig. 36
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d ai'ms: 1. A toothbrush’ BBWMEMF-HB SHeg nJII e:with a hBERLACEMENFWET
"havi ng a base end facing tHefhandl-e and. a {ip end rennte fromthe
base end, the head adjoining the 3 AR @080 thé base end of the head,

i s, the Homsavi ng br st | oo e dmsrrg—rromra—br o1 DM AN HRHIBL A

ri
head, characterised in that the Head conprises_a dlbsftantiél 1y M gi®d Base
regi on adj Qi ni ng oot hbrysh handl e, and, ext ending from.the base end of
the head | " "PataStnbiigh anpiing H sl aiea 1tRched B8vbRG BARGEfe T,
end, and a fscihgtinharsld andlOtip end |reknbte|cfromg,he basexerel) dhenbeatradjoining thé p end of

b oCn g, & (el dr oM pE g Or O] R head and HRAIIEINL AT Bldhe £0) O

bei ng bris 8‘@9 e| ng exl bly rFesiliently
| i nked at tlheglmdmlrt@yhbmsm etrshthe éhmggdmstles extendmg from a grisde feush

di ng t 5 th
ong! tudtnelt (S Pl erRRtaL et BRE He hlal TorigiRel b Mod i) rigid bikel> 1NC
3. A t odegionadipiping shelfaeghorashchandls Qmicwm@ﬂa dyose the; hase ﬁaql Of e heade

regi on to aelxm@fyi%;{ Sfuatdd debRdn B0 Yasd eﬁd‘ﬁldjﬂféttm Qﬁ&‘&%ﬁﬂstﬁﬁtﬁal@ase end
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2. A tothbrush according to claim 1 characterised in that the link region is in
15  the longitudinal half of the head furthest from the base of the head.

3. A toothbrush according to claim 2 characterised in that the base region
extends for at least 60% of the distance between.the base end of the head and the tip
of the head. '

4. A toothbrush accerding to claim 1, 2 or 3 characterlsed in that in its
unstressed state the bristie face of the tip region forms an angle of less than 180°
with the bristle face of the base region.

25 5. A toothbrush according to any preceding claim characterised in that the link
region comprises an aperture, space or chasm in the head material between the tip
and base regions which is bridged by means of one or more thin links of flexible
and resilient plastics material.

30 6. A toothbrush according to claim S characterised in that the link region
comprises a composite region between the tip region and base regions, the
composite region having stzuctural elements made of both plastics material and an
elastomeric material.

L)
W

7. A toothbrush accerding to claim 6 charactensed in that the composite region
comprises an aperwre, space or chasm in the head material between ‘the tip and base
regions which is bridged by means of a combination of thin spines, strips or a
continuous membrane of a both flexible and resilient plastics material and also by a
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25 5. A toot hbrush according to any p;l u lﬂuﬂlmm Er acig
‘that the |ink regi on conprises an ap ﬂlmw H | hasm |‘r'1mgm SHEET

head material between the tip and base r glons which is bri dged by
means of one or nore thin links of flexible ~and resilient plastics
mat eri al . pasial (toghe extem thaiothk lapersireaspase dir ichasm isheti corplesplyr yHed in

that the | Bl &S harerisl pafMing 67 of BRMRARIC alefd] On. Dot veen the (ip

regi on and regi ons osite region having structural
etenments made of both plastics materi aI and an el astoneric materi al .

35 7. 8A t 0X RduthtsrisiRaccordihd & 4y §h@bmlﬁxrﬂ§‘ﬁ't@4tcﬁﬁﬂa&&ﬁsédl iri that thehe
.corrposn.e [ es an g?l_(lar ure. Race or chasmin the head
raror af - blusophenyesh B i eian and e bast FoeidR SimeRSe i iatie B9oans

of a conbi paichasm ¢ tHeltiead spitaréad bemerenphe €ip and base regfonstwinicb issbridgedr ane of a
205 o BofenyBY ot bt £ BomBte 0 Sl e b AUl i Vel < pace o
chasmis not conpletely filled by the
9. A toothbrush according to any of the preceding claims characterised in that
10  the head is constructed such that tip région may fold backwards resiliently relative
to the base region, during toothbrushing, about a widthways oriented fold axis that
crosses the head in the link region.

10. A toothbrush according to any one of claims 1 to 10 characterised in that,
15  the tip region and /or link are constructed and positioned such that the tip region
can pivot resiliently relative to the base region during toothbrushing, about a

widthways oriented pivot axis that crosses the tip region intermediate between its tip
end and its base end.

20  11. A toothbrush according to claim 10 characterised.‘in that said pivoting is
achieved by a construction of head in which the tip end of the base region is in the
. form of two limbs which partly surround a part of the tip region which extends in
the base direction between them, with the-link between the tip region and the base

region.

25
12. A toothbrush according to claim 10 characterised in that the base end of the
tip region is in the form of two limbs which partly surround a part of the base
region which extends in the tip direction between them, with the link between the
tip region and the base region.

30

13. A toothbrush according to any preceding claim characterised in that in the
tip region the bristles the bristle tufts are disposed in either (i) a pattern of discrete
tufts arranged in a generally circular or polygonal pattern, or (ii) a single tuft of
generally rounded cross section perpendicular to the bristle face, or (iii) a tuft of
35  generally "C" or "U" shaped cross section perpendicular to the bristle face having
at least one of the limbs of the "C" or "U" aligned generally parallel ‘to the
longitudinal toothbrush axis and with the rounded. bend of the "C" or "U" facing
the end of the bristle face remote from the handle.
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the 5 link.region between the tip region ahd ¢ hé blse® r egi on conpri ses
an aperture, space or chasmin the head material between the tip and
base regi ons which is bridged solely by neans of a conplete or

partial fill4ng of to@mbehﬁﬁicﬁﬁﬁfmgithyeéne%f the precedmﬂ;laxms cﬁaia@téh?&f #sh

according t of . t erl sed i.n t hat t he
head is cong'{ag% %’85§EMW§E9 Oﬁeefg‘?tBﬁh?TE aae 3 P&%g‘?’éQFlméntly
relative differem ;tl:me ﬂoaheemdsg)fahe bristlésngmoteofrofy tlie birisge fakwi the bakedt hway's
orlentecgfoh%l) ﬁ crosses the head in the link region.

Atoo rus accordl ng to any one of clains 1 to 10 characterised in
thar, 15 the tip region and /or link are constructed and positioned such

that the tipsreg Aoﬁ'rocess for ﬁﬁﬂlﬂ?l' t}ié’ftodtﬂg’u%ﬁ %Elﬁﬁn&cﬁﬁfﬂ%ﬂe? &g%rta@t%n i, ¢ egi on

durlngtootH_‘ia S§d§ , . about ax| S that
. crosses the Ffu} g?BHS‘i“'ﬁth%tﬁ’ééﬁ selstoneef endy tlaq plastigs matenal pamg ismadetby base

end.  injéction rhoul@@gh Wiﬁlstﬂe BEG Fhic Qubstarftiafly rfla%oth d?ﬁé}?é\gﬂ@g It Ret P?;

sai d p| a construction

end of gggeéis'roetBF gﬁSIF‘%J]Wg gp‘ the asefrgqupoﬂlep\,%e FﬁaFFB@ew*ﬁ BiecERs infg,
surround a therlinkodegiome tip regi on which extends in t he base direction
between them with the link between the tip region and the base

region. .
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25 12. ot hbrush accordi RO r racterised in that the
base end of tﬁéésavg tip regionis M“Hﬂ";l"“ﬂt"ﬂlﬁo .t mbs whiceh-partly
surround a part of the base regt orf whi ch ektehds.iin"the tip:direction
bet ween them. with the |ink between the * tip region-and thesbake
region. 30 13. A toot hbrush according to any preceding claim

characteri sedClaimsiat in the tip region the bristles the bristle
tufts are disposed in either (i) a pattern of discrete tufts arranged

in a generally circular or polygonal pattern, or (ii) a single tuft of
general 'y roudded & toothbresix sompriséngod handle with a headh theihead thawing admse end (i)

axtuft of 35 facﬁ!@%}ﬁk%iah&le'hﬁa aQip ér%d'reﬁi&@ﬁ@ﬁgh@?%séfﬁﬁgg@%%ﬁh%?ﬁéﬁ‘ff(l)ér?‘r . tUO
e L R ey cnd o Al R o Al
with the rountagitubimabtoothbiush akE, iy héad'hak g tiistles extendifg fioitla Btistié) face
TR TN uia o p—————————
precedi ng cl aragéomma'ohmgamb seathbrush handle ahdhextehding firtan dfe Habeeint ofthedrad
remote from tpe, Bhi$4di6n SRGEedBerlvBEn el €GP i d'erfd, and a substantially

10  rigid tip region extending from the tip end of the head to the link region, both the

base region and tip region being bristle bearing, the tip region being flexibly and

resiliently linked at the link region to the base region.

_ 2. A tothbrush according to claim 1 characterised in that the link region is in
15  the longitudinal half of the head furthest from the base of the head.

3. A toothbrush according to claim 2 characterised in that the base region

extends for at least 60% of the distance between the base end of the head and the tip '

of the head. ' '
20 _
4, A toothbrush according to claim 1, 2 or 3 charactérised in that in its
unstressed state the bristle face of the.tip region forms an angle of less than 180°
with the bristle face of the base region.

25 5. A toothbrush according to any preceding claim characterised in that the link
region comprises an aperture, space or chasm in the head material between the tip
and base regions which is bridged by means of one or more thin links of flexible
and resilient plastics material.

30 6. A toothbrush according to claim 5 characterised in that the link region
comprises a composite region between the tip region and base regions, the
composite region havirig structural elements made of both plastics material and an
elastomeric material.

35 7. A toothbrush according to claim 6 characterised in that the composite region
comprises an aperture, space or chasm in the head material between the tip and base
regions which is bridged by means of a combination of thin spines; strips or a
continuous membrane of a both flexible and resilient plastics material and also by a
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different plane to the ends of the bri il gin t he bristle face on
the base 5 cmwegpmon of the head. mllmml“gmu\mn)n"ss for making the
toothbrush as clained in claim3 characterrsed im s + that firstly a
plastics material skeleton of only the plastics material. parts i,$° nade by

i njrection nmoulding, with the bristle face substantially flat, then the tip

region is 10 folded to the desired angle wth the base reagipn..,then_.the
el gst oner is P#td &%gh“l fitent that tﬁet ?.Rgrquﬁ%p?%egqroﬂ-{asm is 80t completely filled}_.'by the
said plastics material parts) filling of an elastomeric material.

8. A toothbrush according to any one of claims 1 to 4 characterised in that the

5 link region between the tip region and the base region comprises an aperture, space
or chasm in the head material between the tip and base fegions which is bridged
solely by means of a complete or partial filling of an elastomeric material.

9. A toothbrush according to any' of the preceding claims characterised in that

10  the head is constructed such that tip region may fold backwards resiliently relative
to the base .region, during toothbrushing, about a widthways oriented fold axis that
crosses the head in the link region.

10. A toothbrush according to any one of claims 1 to 10 characterised in that ,

15  the tip region and /or link are constructed and positioned such that the tip region
can pivot resiliently relative to the base region during toothbrushing, about a
widthways oriented pivot axis that crosses the tip region intermediate between its tip
end and its base end. :

20 11. A toothbrush according to claim 10 characterised_‘in that said pivoting is
achieved by a construction of head in which the tip end of the base region is in the
form of two limbs which partly surround a part of the tip region which extends in
the base direction between them, with the link between the tip region and the base

region.
25
"12. A toothbrush according to claim 10 characterised in that the base end of the
_ tip region is in the form of two limbs which partly surround a part of the base
region which extends in the tip direction between them, with the link between the
tip region and the base region.
30

13. A toothbrush according to any preceding claim characterised in that in the
tip region the bristles the bristle tufts are disposed in either (i) a pattern of discrete
tufts arranged in a generally circular or polygonal pattern, or (ii) a single tft of
generally rounded cross section perpendicular to the bristle face, or (iii) a tutt of

35  generally "C" or "U" shaped cross section perpendicular to the bristle face having
at least one of the limbs of the "C" or "U" alighed generally parallel to the
longitudinal toothbrush axis and with the rounded bend of the "C" or "U" facing
the end of the bristle face remote from the handle.
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14. A toothbrush according to any one of the precéding claims characterised in
that the ends of the bristles remote from the bristle face on the tip region lie in a
different plane to the ends of the bristles remote from the bristle face on the base
region of the head. ,
15. A process for making the toothbrush as claimed in claim 3 characterised in
that firstly a plastics material skeleton of only the plastics material parts is made by
injection moulding, with the bristle face substantially flat, then the tip region is
folded to the desired angle with the base region, then the elastomer is injected into
the link region. ' |
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