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Description

Field of the Invention

[0001] The present invention relates to toothbrushes,
more particularly to toothbrushes which comprise a flex-
ible brush head with a generally concave bristle surface
(i.e. the surface defined by the free ends of the bristles)
in order to conform the toothbrush to the curvature of
human teeth.

Background of the Invention

[0002] The configuration 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 brushing the lingual or
inside surfaces of teeth be convex. Most brushes have
a single piece head which is of comparable thickness to
the handle and which, consequently, is relatively rigid
and of a fixed curvature or configuration. Some brushes
may, however, incorporate a means for allowing the
head to flex relative to the handle, as described for ex-
ample in EP-A-371,293. Even so, such brushes have
limited effectiveness. Other brushes are known which
are adjustable into several different but fixed configura-
tions. Adjustable toothbrushes are often difficult to ma-
nipulate and may be unreliable.
[0003] A further drawback of conventional brushes is
that pressing the brush sufficiently hard against the
teeth to get good cleaning risks damaging or discom-
forting the softer, adjacent gums. To a certain extent this
can be solved by modifying the configuration of the
brush, or by varying bristle hardness or length, though
again, a single configuration cannot be optimum for all
circumstances.
[0004] US-A-4,712,267, issued to Cheng, discloses a
convertible toothbrush comprising an S-shaped elon-
gated handle of shape-retaining material having curved
end regions of opposite curvature, a flexible brush block
containing bristles, and a means for mounting the flexi-
ble brush block on the handle for longitudinal movement
along the length of the handle. The curved portions of
the handle bend the flexible block and bristles into a con-
cave or convex configuration which corresponds to the
curved configuration of the handle.
[0005] EP-A-454,625. assigned to Warner-Lambert
Company, describes an adjustable curvature tooth-
brush whose head is in the form of a loop. A cam or slide
mechanism changes the curvature of the head between
concave and convex configurations. In an alternative
embodiment, the head is an integral part of the handle
which is in the form of a compressible closed loop, the
bristle surface being in a concave configuration when
the handle is in its uncompressed state, becoming con-
vex when the handle is compressed.
[0006] EP-A-577,656, to Lingner & Fischer GmbH,
discloses a toothbrush having a handle and at one end

thereof a bristle-bearing head, wherein the head is in
the form of two or more segments flexibly and resiliently
linked to each other and/or to the handle, one or more
of the segments being bristle bearing. In one embodi-
ment this is achieved by the use of transverse, and op-
tionally longitudinal, grooves on the opposite face of the
head to the bristles. Under application of pressure in use
the brush head may adopt a convex configuration. In
another embodiment the handle extends into a Frame
into whose interior the head is resiliently linked. When
pressure is applied to the centre of the brush head it
adopts a concave configuration. adopts a concave con-
figuration.
[0007] US-A-2,438,268 describes a toothbrush hav-
ing a head which is concave on its bristle surface and is
made flexible by the provision of resiliently connected
segments so that the brush can adapt to the contour of
the teeth. The spaces between the segments are not
filled with an elastomer.
[0008] DE-A-1,657,299 also describes a toothbrush
with a concave head. The brush head described in this
document has grooves running transversely across the
head which may be over-mouteed with a more flexible
material.
[0009] US-A-914,501 discloses a toothbrush with a
concave bristle profile and a receptable for a liquid den-
tifrice.
[0010] US-A, 3,188,672 discloses a plat-headed
toothbrush with transverse grooves in upper and lower
brush head surfaces. The grooves are not filled.
[0011] While the above toothbrushes provide brush
heads with some degree of flexibility, none of them is
entirely satisfactory, in particular, they either fail to pro-
vide both convex and concave configurations within the
one embodiment or they require undue manipulation or
skill on behalf of the user.
[0012] It is accordingly an object of this invention to
provide a toothbrush with a head which can flexibly con-
form to either the convex or concave surfaces of the
teeth and which provides good cleaning and is easy to
manufacture and use.
[0013] 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.

Summary of the Invention

[0014] According to the present invention there is pro-
vided a toothbrush, according to claim 1.
[0015] 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 individ-
ual users' teeth. In particular, the flexible head of the
toothbrush of the present invention has, in its normal
stress-free configuration, a bristle profile adapted to suit
the buccal surface of the teeth but, at least in preferred
embodiments, can bend continuously through a flat po-
sition to a convex configuration to accommodate the lin-
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gual surface of the teeth generally better than would be
the case with a conventional rigid-headed toothbrush.
The head may be adapted in such a way that the outer
rows of bristles can flex away from the centre to limit the
pressure applied to gums when the brush head is
pressed against the teeth. In all cases the head is resil-
ient, so that when an applied force is removed, the brush
head returns to its original configuration.

Detailed Description of the Invention

[0016] The toothbrushes of the invention take the
form of an elongated handle with, as an essential com-
ponent, a resiliently flexible bristle-bearing head. At
least a first part of the head is formed as an integral ex-
tension to the handle. The head comprises transverse
grooves, filled with an elastrometric material so that the
head will bend under normal brushing forces. The whole
head has a conventional, generally flattened shape but
remains flexible when compared to that of a convention-
al brush. By flexible is meant herein that when a normal
brushing force (2-4 Newtons) is applied to one end of
the head, the other end being held fixed, the end to
which the force is applied will deflect through an angle
of at least 1 degree (the flex angle). In preferred embod-
iments the flex angle is at least 5 degrees, more prefer-
ably at least 10 degrees and it can be as high as 45
degrees or more. 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.
[0017] 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 convention-
al in the manufacture of toothbrushes, especially plas-
tics materials. Suitable plastics materials include, for ex-
ample, polyamides and polypropylenes. An example of
a suitable polypropylene is the material 'Polypropylene
PM 1600' (marketed by Shell), having a modulus of elas-
ticity (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 manu-
facture 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 bead, particularly when brushing the teeth, the head
may still flex in the manner and to the extent described
above.
[0018] The head has a bristle-bearing face and which
preferably forms a generally concave configuration
when the brush is in its normal unstressed state. The
face of the head may be concave along either or both
of the transverse and longitudinal axes of the head.
Where the face is concave along the longitudinal axis,
the radius of curvature may vary along the length of the
head. The radius of curvature is preferably from 10 to
500mm, more preferably from 15 to 250mm, especially
from 25 to 150mm.

[0019] The head has a pair of opposing faces with
bristles mounted on one of said pair and the same and
the opposite face have one or more linear or non-linear
transverse grooves therein. The grooves create thin
hinges which make the bead flexible, the portions of the
head between the grooves preferably being of compa-
rable thickness to a conventional non-flexible head.
[0020] The grooves can follow generally curved or
zig-zag paths. grooves may additionally run longitudi-
nally along the head to allow the outer longitudinal rows
of bristles to flex away from the inner ones.
[0021] The grooves 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 modified. Preferably only the transverse grooves are
varied in this way.
[0022] The grooves are wholly filled with an elasto-
meric material. In this way too the flexibility and / or re-
silience of the head may be varied and contamination
of the grooves by, for example, toothpaste deposits may
be reduced or avoided completely. The colour of the
elastomeric material may be the same as that of the ma-
terial of the head, or it may be different thereby achieving
a distinctive striped or otherwise patterned appearance.
[0023] The grooves may be generally straight or they
may follow curved or zig-zag paths. Non-linear grooves
help to offset compression stress in the elastomeric ma-
terial filling the grooves as the head bends.
[0024] Suitable elastomeric materials herein are ther-
moplastic elastomers with a Shore hardness of 30 - 80
such as Santoprene and Thermoflex. A particularly suit-
able elastomer is 'PTS Thermoflex 75' (marketed by
Plastic Technologie Service, Germany), having a mod-
ulus of elasticity (ISO 178) of 100 MPa and a hardness
(ISO 868) of 80 Shore A. The elastomers may optionally
be mixed with a suitable plasticiser or foaming agent to
make them more compressible.
[0025] The bristles can be made of any of the materi-
als 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 including, 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 con-
cave 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-rounding
of the bristles can be done using any of the methods
commonly known in the art.
[0026] In use, the toothbrush of this invention can be
used for cleaning the teeth by an entirely conventional
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toothbrushing hand action, preferably in a manner rec-
ommended by dental health authorities. The toothbrush
of the invention can also be used in electrically driven
toothbrushes or children's toothbrushes.
[0027] The invention will now be described by way of
example only, with reference to the accompanying
drawings in which:

Fig 1 is a partial side view of a first embodiment of
the invention, depicting a toothbrush head with
transverse grooves. Although the head is flat in its
unstressed state, the bristles are cut to different
lengths so that the bristle surface is concave along
the longitudinal direction. The grooves are shown
absent the elastomer which fills them.

Fig 2 is a similar view illustrating a toothbrush head
where the first part is formed by a single extension
integral with the handle and is further surrounded
by elastomer. The bead is pre-formed so that it is
naturally concave in its unstressed state. This brush
head does not form part by the present invention.

Fig 3 is a partial side view of a third embodiment
showing a grooved toothbrush head, the face of
which is concave in its unstressed configuration and
illustrating how the toothbrush head can bend from
a concave configuration to a convex one to suit both
buccal and lingual surfaces of the teeth (shown in
plan).

Fig 4 is a plan view of a toothbrush head which com-
prises three thin longitudinal extensions surround-
ed by elastomer. The head is able to bend around
both longitudinal and transvepe axes. This brush
head does not form part of the present invention.

Fig 5 is a transverse section through the head of
Fig. 4 along the line AA'. The bristles are cut so that
the bristle surface is naturally concave along the
transverse axis.

Fig 6 is a plan view of a fifth embodiment wherein
the head has both transverse and longitudinal
grooves. The grooves are filled with elastomer.

Fig 7 is a transverse section through a toothbrush
head with two longitudinal grooves on each face.
The head is pre-formed so that its face is naturally
concave along the transverse axis. The grooves are
filled with elastomer. This brush head does not form
part of the present invention.

Fig 8 shows how the longitudinal outer rows of the
brush head of Fig. 7 can flex away from the gums
as force is applied when brushing.

Figs 9 and 10 are plan views of heads constituting

further embodiments of the invention with chevron-
like and waved transverse, elastomer-filled
grooves.

Fig 11 is a partial plan view of a still further embod-
iment whose head has transverse grooves wherein,
along the centre line of the head, the grooves are
the full depth of the head so that two rows of ap-
proximately parallel hinges are created.

Fig 12 is a partial side view of yet another embodi-
ment showing a side view of a head with variable
depth grooves, giving greater flexiblility nearer the
neck of the brush.

Referring to Fig 1, a toothbrush head (1) is formed
integrally at one end of a handle (2). The head (1)
has two substantially parallel faces, and in a top
face are mounted bristles distributed in a plurality
of tufts (3). The upper and lower faces carry a
number of generally parallel transverse grooves (4),
leaving a thin, flexible hinge of head material (5).
The bristles are cut so that the bristle surface (6) is
concave when the brush is in its natural unstressed
state. The grooves are filled with an elastomeric
material (not shown).

[0028] In Fig 2 a first part of the brush head is formed
by a single thinned extension (7) of the handle (2). The
extension is surrounded by an elastomer (8) so that the
whole head is of comparable thickness to a conventional
brush. The head is pre-formed into a naturally concave
configuration but is sufficiently flexible that, under nor-
mal brushing forces the head can be made to bend back
into a convex configuration. The bristle tufts (3) in this
example are of approximately equal length and are
fused into the elastomeric material.
[0029] In Fig 3 the head is pre-formed into a naturally
concave configuration (9) ideally suited to clean the buc-
cal surface (10) of teeth . Transverse grooves (4) confer
flexibility on the brush head so that under normal brush-
ing forces the head can be made to bend back into a
convex configuration (11) more suited to the lingual sur-
face (12) of the teeth. The grooves are filled with an elas-
tomeric material (not shown), optionally of a different
colour to the head material to give a distinctive appear-
ance.
[0030] 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
generally concave.
[0031] 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
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grooves (16) to accommodate bristle tufts by a conven-
tional stapling process.
[0032] In Figs 7 and 8 the head (1) is pre-formed so
that it is naturally concave along the transverse axis.
Longitudinal grooves (14) on both upper and lower faces
of the head confer flexibility. In this way the outer rows
of bristles (17) can flex away from the gums (18) as the
teeth (19) are brushed, thus avoiding gum damage.
[0033] Figs 9 and 10 show heads with non-linear,
transverse, elastomer-filled grooves. The grooves are
in the form of chevrons (20) or waves (21). In both cases,
the grooves give the brush a distinctive appearance
and, further, help to offset compression stress in the
elastomeric material within the grooves as the brush
bends. The figures show the back of the head, which
becomes compressed as the brush head bends towards
a convex configuration.
[0034] In Fig 11 the head has transverse elastomer-
filled grooves (4). For clarity the elastomer is not shown.
Around the centre axis of the brush BB' the grooves pass
right through the brush head (22) leaving a row of hinges
(5) on each side of the head. The bristle tufts (3) are
conventionally stapled into the thicker parts of the head.
[0035] In Fig 12 the depth of the grooves (4) is shown
to increase in the direction 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.

Claims

1. A toothbrush, having an elongated handle (2) and
a resiliently flexible, plastic, bristle-bearing head
(1), the head having a pair of opposing faces with
bristles mounted on one of said pair, the same and
the opposite face having at least one linear or non-
linear transverse groove (4) therein, thereby creat-
ing thin hinge(s) (5) which make the head flexible,
characterised in that the groove(s) are wholly
filled with an elastomeric material (8), such that
when the toothbrush is in its normal stress-free con-
figuration, the free ends of bristles lying along a lon-
gitudinal axis of the brush form a concave profile
suited to clean the buccal surface (10) of the teeth
and whereby the head can bend through into a con-
vex configuration suited to the lingual surface (12)
of the teeth.

2. A toothbrush according to Claim 1 wherein when
the toothbrush is in its normal stress-free configu-
ration, the bristle-bearing face, along a longitudinal
axis, forms a generally concave profile.

3. A toothbrush according to Claim 1 or Claim 2 where-
in the grooves follow generally curved or zig-zag

paths.

4. A toothbrush according to any preceding claim
wherein, along the centre line of the head (1), the
grooves (4) are the full depth of the head so that
two rows of approximately parallel hinges (5) are
formed.

Patentansprüche

1. Zahnbürste, mit einem verlängerten Griff (2) und ei-
nem elastisch flexiblen. aus Kunststoff bestehen-
den. Borsten tragenden Kopf (1), wobei der Kopf
ein Paar sich gegenüberliegender Flächen mit auf
einer der Flächen des Paares angebrachten Bor-
sten aufweist, wobei die gleiche und die gegenüber-
liegende Fläche zumindest eine lineare oder nicht-
lineare Nut (4) darin aufweisen, wodurch dünne Ge-
lenke (5) erzeugt werden, die den Kopf flexibel ma-
chen, dadurch gekennzeichnet, dass die Nut(en)
vollständig mit einem elastomeren Material (8) ge-
füllt sind, so dass, wenn die Zahnbürste sich in ihrer
normalen, unbelasteten Konfiguration befindet, die
freien Enden von entlang einer Längsachse der
Bürste liegenden Borsten ein konkaves Profil bil-
den, das geeignet ist, die bukkale Oberfläche (10)
der Zähne zu reinigen, und wobei sich der Kopf in
eine konvexe Konfiguration durchbiegen kann, die
geeignet ist, die linguale Oberfläche (12) der Zähne
zu reinigen.

2. Zahnbürste nach Anspruch 1, wobei, wenn die
Zahnbürste sich in ihrer normalen, unbelasteten
Konfiguration befindet. die Borsten tragende Flä-
che, entlang einer Längsachse, ein im Allgemeinen
konkaves Profil bildet.

3. Zahnbürste nach Anspruch 1 oder Anspruch 2, wo-
bei die Nuten im Allgemeinen gekrümmten oder
zickzackförmigen Wegen folgen.

4. Zahnbürste nach einem vorstehenden Anspruch,
wobei, entlang der Mittellinie des Kopfes (1), die
Nuten (4) sich über die gesamte Tiefe des Kopfes
erstrekken, so dass zwei Reihen von ungefähr par-
allelen Gelenken (5) gebildet werden.

Revendications

1. Brosse à dents ayant un manche allongé (2) et une
tête, portant des poils, en matière plastique et élas-
tiquement flexible (1), la tête ayant une paire de fa-
ces opposées avec des poils montés sur une face
de ladite paire, la même face et la face opposée
ayant au moins une rainure transversale linéaire ou
non linéaire (4), en créant ainsi une ou des charniè-
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res minces (5) qui rendent la tête flexible, caracté-
risée en ce que la ou les rainures sont totalement
remplies avec une matière élastomère (8), de telle
sorte que, lorsque la brosse à dents est dans sa
configuration normale sans contrainte, les extrémi-
tés libres des poils s'étendant le long de l'axe lon-
gitudinal de la brosse forment un profil concave
adapté au nettoyage de la surface buccale (10) des
dents et de sorte que la tête peut fléchir en passant
par une configuration convexe adaptée à la surface
linguale (12) des dents.

2. Brosse à dents selon la revendication 1, dans la-
quelle, lorsque la brosse à dents est dans sa confi-
guration normale sans contrainte, la face portant les
poils, le long d'un axe longitudinal, forme un profil
globalement concave.

3. Brosse à dents selon la revendication 1 ou la reven-
dication 2, dans laquelle les rainures suivent des
passages globalement courbes ou en zigzag.

4. Brosse à dents selon l'une quelconque des reven-
dications précédentes, dans laquelle, le long de
l'axe de la tête (1), les rainures (4) sont sur toute la
profondeur de la tête de telle sorte que deux ran-
gées de charnières approximativement parallèles
(5) sont formées.
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