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(57) Abregé/Abstract:

A toothbrush (10) which comprises a handle (11) comprising at least three longitudinally elongate flexible spines (16,1/7,18)
arranged at the apexes of a polygon, the space between the spines containing an elastomer (114) material which links the spines.
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(57) Abstract: A toothbrush (10) which comprises a handle (11) comprising at least three longitudinally elongate flexible spines
(16,17,18) arranged at the apexes of a polygon, the space between the spines containing an elastomer (114) material which links the

spines.
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Toothbrush.

This invention relates to toothbrushes, 1n particular to a toothbrush handle
construction.

Toothbrushes are well-known articles and normally comprise a head and a
grip handle, generally with a narrowed neck region in between, all arranged along a
longitudinal head-handle direction. Normally toothbrushes are made primarily of a
rigid plastic material, €.g. a polypropylene or styrol acryl nitrol (“SAN”). Many
are so called two-component toothbrushes comprising a part made of such a plastic,
e.g. the head and the main structure of the handle and any intermediate neck made
integrally, termed herein a “skeleton”, and a part made of a softer resilient
elastomer, such as a thermoplastic elastomer e.g. Santoprene™ e.g. comprising part
of the grip handle, to enhance grip, aesthetic appearance or to influence flexibility.
Such toothbrushes are disclosed for example in US-A-5,054,154, US-A-6,292,973,
US-A-5,735,012 and EP-A-0 336 641 among others.

Toothbrush heads generally incorporate oral hygiene parts such as bristles,
which project from the head in a bristle direction. Such oral hygiene parts are
generally elongate, and the term “bristle direction” as used herein refers to the

elongation direction of elongate oral hygiene parts of any type.

Toothbrushes are normally made by a process in which the hard plastic
material part of their structure, the “skeleton” is first made, generally by injection
moulding. Then this plastic part is enclosed in a mould cavity which defines the
shape of the elastomer material part, and the elastomer material of the second
component 1n a fluid state is injected into this mould cavity to form the elastomer
material part. Normally the plastic material skeleton is formed with one or more
cavity to receive this second material.

There are ongoing problems of improving toothbrushes, for example to
improve the ability of toothbrushes to absorb excessive toothbrushing forces, to
adapt to the contours of a user’s hand, and to have an improved feel in the user’s
hand. The present invention attempts to address these problems. Other objects and
advantages of the present invention will be apparent from the following description.

According to this invention a toothbrush comprises an elongate handle with a

first end connected to or connectable to a toothbrush head, and a longitudinally
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opposite second end, the handle comprising at least three longitudinally elongate

flexible spines arranged at the apexes of a polygon constructed in a plane

perpendicular to the longitudinal direction, the space between the spines containing
an elastomer material which links the spines.

Suitably two or more, preferably all, the spines meet adjacent to the first and
second ends of the handle. Suitably the spines are integrally made with each other
and with the head of the toothbrush and with a neck part between the handle and the
head.

For example in an embodiment there may be three such spines arranged at
the apexes of a polygon being a triangle. Such a triangle is suitably equilateral or
1sosceles. With an i1soceles triangle the bisector between the two identical sides is
suitably oriented in or opposite to the bristle direction.

For example in an embodiment there may be a longitudinally intermediate
point between the first and second ends, a first part of the handle being between the
first end and the intermediate point, and a second part of the handle being between
the second end and the intermediate point, and the respective orientations of the
polygons 1n the first and second parts may be inverted along an inversion axis
perpendicular to the longitudinal direction. In such an embodiment the respective

polygons may have different dimensions in the two parts.

For example in this embodiment the head may have tooth cleaning elements
such as bristles projecting therefrom in a direction (the “bristle direction”)
transverse to the longitudinal direction, and the inversion axis may be parallel to the
direction 1in which the tooth cleaning elements project. For example the polygon
may be a triangle, and in the first part the base-apex direction may point in a
direction opposite to the bristle direction, and in the second part the base-apex
direction may point in the bristle direction.

In this embodiment, along the longitudinal direction the spines may follow a
wave-like profile, so that at a longitudinally intermediate point between the first and
second ends the spines cross a constructed plane in which the two ends lie. Such a
plane may be generally perpendicular to the orientation of the tooth cleaning

elements from the head, e.g. bristles.
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The spines, and preferably the head and any neck part are preferably made of a
typical plastics material such as polypropylene or polyamide from which toothbrushes
are conventionally made. The elastomer material 1s suitably a thermoplastic elastomer
material of the type conventionally used in toothbrushes, e.g. a so called “Santoprene™
material. The elastomer material 1s suitably a soft material e.g. typically having a Shore
A hardness 1n the range 5-30, typically ca. 20.

The toothbrush handle disclosed herein 1s suitable for known types of toothbrush
head. The term “toothbrush head” herein includes heads incorporating bristles,
clastomer oral hygiene parts and other oral hygiene parts.

The toothbrush of this invention may be made by a conventional process of
injection moulding in which firstly plastics material parts of the toothbrush are made by
an injection moulding process, then in a second stage these plastics material parts of the
toothbrush are enclosed in an injection mould and the elastomer material part of the
toothbrush formed in contact with the plastic material parts. By selection of the
injection moulding pressure and temperature in this second stage the elastomer material
can be made to bond securely to the plastic material.

The toothbrush handle construction of this invention can provide improved
flexibility of the handle in adjusting to the hand of the user.

In accordance with one aspect of the present invention, there 1s provided a
toothbrush which comprises an elongate handle with a first end connected to a

toothbrush head from which tooth cleaning elements projecting in a bristle direction

transverse to the longitudinal direction, to define a longitudinal head-handle direction
and a longitudinally opposite second end, with a neck part longitudinally between the
head and handle, there being a longitudinally intermediate point between the tirst and
second ends, a first part of the handle being between the first end and the intermediate
point, and a second part of the handle being between the second end and the
intermediate point, the handle comprising at least three longitudinally elongate tlexible
spines each arranged at the apexes of a polygon constructed 1n a plane perpendicular to

the longitudinal direction and defining a space between the spines, the respective
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orientations of the polygons in the respective first and second parts being inverted along
an inversion axis perpendicular to the longitudinal direction and parallel to the direction
in which the tooth cleaning elements project, the head, handle and spines being made
integrally with each other of a plastic material, and the space between the spines
containing an elastomer material which links the spines.

The invention will now be described by way of example only with reference to:

Figs. 1 and 3 which respectively show side and plan views of a toothbrush ot
this invention.

Figs. 2 and 4 which show views corresponding to Figs. 1 and 3 of the plastic
material skeleton of the toothbrush of the invention, without the elastomer present.

Figs. 5, 6 and 7 which respectively show cross sections at lines A-A, B-B and
C-C.

Referring to Figs. 1 and 3, a toothbrush 10 overall 1s shown, which comprises an
elongate handle 11 with a first end 12 connected to a toothbrush head 13, and a

longitudinally opposite second end 14. The toothbrush 10 has an overall
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longitudinal direction L-L along which the head and handle lie. The head 13 has
tooth cleaning elements 15 being bristles projecting from the head in a direction (the

“bristle direction”) perpendicular to the longitudinal direction L-L 1ndicated by the

dITOW,

As more clearly seen in Figs. 2, 4, 5, 6 and 7 the handle 11 comprises three

longitudinally elongate flexible spines 16,17,18 arranged at the apexes of an
isosceles triangle constructed in a plane perpendicular to the longitudinal direction
L-L. The head 13 and spines 16,17,18 are made integrally of a plastics material
such as a grade of polypropylene as typically used for toothbrushes. The spines
16,17,18 are generally rectangular in cross section and are ca. 1-2 mm thick. All
three of the spines meet adjacent to the first and second ends 12,13 of the handle
11. The section at B-B shown in Fig. 6 shows that the spines 16,17,18 are
unconnected at this point but in an alternative construction they may be integrally
connected here. Although shown as circular in section the handle 11 may have any
cross section convenient or comfortable for a user to hold the toothbrush handile.

There is a neck part 19 between the handle 11 and the head 12 also made
integrally of the plastics material.

There 1s a longitudinally intermediate point 110 between the first 12 and
second end 14 of handle 11, a first part 111 of the handle 11 being between the first
end 12 and the intermediate point 110, and a second part 112 of the handle 11 being
between the second end 14 and the intermediate point 110. As seen more clearly in
Fig. 5, 1n the first part 111 of the handle 11 the triangular arrangement of the spines
16,17,18 1s oriented with an apex pointing in a direction opposite to the bristle
direction shown by the arrow. As 1s seen more clearly in Fig. 7, in the second part
112 of the handle 11 the triangular arrangement of the spines 16,17,18 is oriented
with an apex pointing in the bristle direction shown by the arrow, so that the
respective orientations of the triangular arrangements in the two parts 111,112 1s
inverted along an inversion axis perpendicular to the longitudinal direction L-L, and
parallel to the bristle direction. However the two triangles have different dimensions
such as lengths of their sides in the two parts 111,112, and the relative orientation

of the two triangles may be vice-versa to that shown.
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It is seen that along the longitudinal direction the spines 16,17,18 follow a
smoothly curved wave-like profile, so that at a longitudinally intermediate point
between the two ends 12,14 the spines 16,17,18 cross a constructed plane (shown
by the dashed line “P” in Fig.2) in which the two opposite ends 12,14 lie. The
plane P is generally perpendicular to the orientation of the bristles 15 from the head
13.

The space 113 between the spines 16,17,18 contains an elastomer material
114 which links the spines 16,17,18, and which defines the outer shape of the
toothbrush handle with bulbous end parts 111, 112 and a narrowed waist about the
intermediate point 110. The elastomer material 114 1s a thermoplastic elastomer
material of the type conventionally used in toothbrushes, e.g. a so called
“Santoprene” material. The elastomer material is suitably a soft material e.g.
typically having a Shore A hardness 1n the range 5-30, typically ca. 20. The
elastomeric material 114 may be a transparent or translucent material, coloured or
colourless, so that the internal structure of the toothbrush, 1.e. the three spines

16,17,18 can be seen as an aesthetic feature.

The toothbrush of this mnvention has been made by a process of injection
moulding in which firstly plastics material parts 13,16,17,18,19 are made by an
Injection moulding process, then in a second stage at least the plastics material parts
16,17,18 of the toothbrush are enclosed in an injection mould and the elastomer
material part 114 of the toothbrush is formed in contact with the plastic material
parts 16,17,18. By selection of the injection moulding pressure and temperature in

this second stage the elastomer material 114 can be made to bond securely to the

plastic material parts 16,17,18.
It 1s seen that the spines 16,17,18 are thin enough to be flexible under hand

pressure applied by the user, and this flexibility is enhanced by the presence of the

elastomer material 114.
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Claims:

1. A toothbrush which comprises an elongate handle with a first end connected to
a toothbrush head from which tooth cleaning elements projecting in a bristle direction
transverse to the longitudinal direction, to define a longitudinal head-handle direction
and a longitudinally opposite second end, with a neck part longitudinaily between the
head and handle, there being a longitudinally intermediate point between the first and
second ends, a first part of the handle being between the first end and the intermediate
point, and a second part of the handle being between the second end and the
intermediate point, the handle comprising at least three longitudinally elongate
flexible spines each arranged at the apexes of a polygon constructed in a plane
perpendicular to the longitudinal direction and defining a space between the spines,
the respective orientations of the polygons in the respective first and second parts
being inverted along an inversion axis perpendicular to the longitudinal direction and
parallel to the direction in which the tooth cleaning elements project, the head, handle
and spines being made integrally with each other of a plastic material, and the space

between the spines containing an elastomer material which links the spines.

2. A toothbrush according to claim 1, wherein two or more of the spines meet

adjacent to the first and second ends of the handle.

3. A toothbrush according to claim 2, wherein all the spines meet adjacent to the

first and second ends of the handle.

4, A toothbrush according to any one of claims 1 to 3, wherein there are three
spines arranged at the apexes of a polygon being a triangle having a base-apex

direction.

5. A toothbrush according to claim 4, wherein the triangle 1s equilateral or

1sosceles.
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6. A toothbrush according to claim 4, wherein in the first part of the handle the
base-apex direction points in a direction opposite to the bristle direction, and in the

second part of the handle the base-apex direction points in the bristle direction.

7. A toothbrush according to any one of claims 1 to 6, wherein along the
longitudinal direction the spines follow a wave-like profile so that at the
longitudinally intermediate point between the two opposite ends the spines cross a

constructed plane in which the two ends lie.

8. A toothbrush according to any one of claims 1 to 7, wherein the elastomer

material is a thermoplastic elastomer material having a Shore A hardness in the range

5-30.
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