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(57) Abstract: The invention is directed to a toothbrush (1) having a handle (2), a head (4) with oral care elements (12) and a
neck (2) connecting the head with the handle, with a basic structure (5) of the handle, the neck and the head being formed by a
hard plastic component, said basic structure of the handle being covered at least in part by a first soft plastic component, said head
including a second sott plastic component and said neck including a through-opening (15, 7), wherein at least one section of a
boundary wall of the opening is provided with an elastic muscle (7,38).
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TOOTHBRUSH
This invention relates to a toothbrush according to the preamble of claim 1.

U.S. Pat. No. 4,520,526, U.S. Pat. No. 5105499 and U.S. Pat. No. 6,003,189 disclose
toothbrushes which in the neck region have an opening in the neck which extends in a direction
transverse to the toothbrush bristles. This opening is intended generally to permit better
adaptability of the toothbrush head to the dental cleansing process in the mouth. As a result, the
reduced cross sections in the neck region provide greater elasticity and therefore better, but also
more abrupt, compliance of the brush head. With these known toothbrushes it has been shown
however that a controlled handling of the head in the mouth is greatly impeded in
disadvantageous manner. This applies in particular to a brushing technique using the Bass
method and to other methods in which forces are exerted on the head in various axial directions
during brushing.

U.S. Patent Application No. 2008/0184511 A1 also discloses a toothbrush whose head segments
are able to adapt during the tooth cleaning process particularly well to the tooth surface which is
to be cleaned.

It is an object of the present invention to provide a toothbrush of the type initially referred to which
on the one hand can be used particularly ergonomically and on the other hand can still be used
for a controlled dental cleansing operation.

This object is accomplished by a toothbrush with the features of claim 1.

By providing an opening in the neck of the toothbrush, whose basic structure is formed by a hard
plastic component, it is possible to positively influence the compliance of not only the neck but
also the head. For enhanced compliance in the axial directions of the head of relevance for the
brushing technique, use is made of an elastic muscle which is provided on a section of the
boundary wall of the opening in order to absorb shear forces or tensile forces at selected sites.
Thanks also to the elastic muscle, any too abrupt compliance of the head and the neck is avoided
when a force is exerted onto the head. The elastic muscle in combination with the adjoining
opening in the neck permits a highly controlled modulation of the neck's flexing ability in
predefined axial directions.

In another advantageous embodiment, the elastic muscle is formed by a third soft plastic
component. A soft plastic component such as a thermoplastic elastomer is compressed or
expanded without giving rise to cracking, while guaranteeing at the same time that the toothbrush
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can be efficiently manufactured by the multi-component injection-molding process. The soft
plastic component is thus able to absorb forces which arise at the boundary wall of the opening
with increased intensity while brushing the teeth, as a result of which a larger range of tolerance
is realized for the controlled elastic deformation of the neck during brushing.

In another advantageous embodiment, the third soft plastic component is identical to the first soft
plastic component. This reduces the complexity of tooling required for the multi-component
injection-molding process. The third soft plastic component is joined directly to the first soft
plastic component or is joined to it through a connecting channel. Alternatively, the third soft
plastic component can be configured to be completely separate from the first soft plastic
component in the handle of the toothbrush so that the third soft plastic component or the elastic
muscle is directly enclosed only by the hard plastic component of the neck.

In another advantageous embodiment, the opening is encompassed by two lateral boundary
walls, one front boundary wall adjacent to the head and one rear boundary wall arranged
adjacent to the handle, with the elastic muscle being provided only at one of the lateral, front or
rear boundary walls. Therefore the elasticity characteristic provided by the hard plastic
component in the neck still prevails around the opening, with an enhanced elasticity being
provided around the opening at a selected one of the loading sides of the opening’s boundary
wall. This allows in particular the manufacture of toothbrushes which can be optimized for certain
brushing techniques. In addition it is thus possible to establish a continuous flexural characteristic
over a relatively long region of head, neck and handpiece.

In another advantageous embodiment, the opening is configured to have a width of between 1.5
and 7 mm between the two lateral boundary walls. The opening width can vary along the
longitudinal extension of the toothbrush neck or it can remain substantially constant.

In another advantageous embodiment, the opening is configured to have a length of between 10
and 35 mm between the front and the rear boundary walls. By dimensioning the opening in this
way, the attendant flexural elasticity of the neck is strongly influenced.

In an advantageous further aspect, the opening has an essentially triangular or oval cross
section. A triangular longitudinal extension of the opening provides in particular an approximately
uniform cross section of the lateral legs on the side of the neck adjacent to the opening in the
event that the outer cross section of the neck is likewise configured to be ascending with the
cross section of the opening in a direction from the head to the handle.

In another advantageous embodiment, the opening extends in the neck in the same direction as
at least part of the mounting holes for the oral care elements in the head. Considering that the
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mounting holes for oral care elements in the head are as a rule oriented vertically upwardly, e.g.,
in the form of tufting recesses for toothbrush tufts, the opening in the neck is similarly vertically
extended throughout. This configuration not only allows an advantageous neck elasticity to be
established but also permits in the manufacturing process the same demolding direction for the
injection mold inserts for the openings. The die complexity of the injection mold is therefore kept

at a low level.

In another advantageous embodiment, the opening in the neck also extends in the same direction
as structural openings (filled, where applicable, with an elastomer) in the hard component basic
structure of the handle so that there are die handling advantages in this vertical direction t00. In
addition, the same orientation of the structural openings in the handle as the orientation of the
opening in the neck harmonizes the vertical and horizontal bending characteristic of the neck with
that of the handle. Therefore an intensified bending of the neck is introduced into the adjoining
region of the handle in the loaded state while brushing the teeth so that no increased stresses
arise in the area of transition between the neck and the handle under heavy loading because this
front region of the handle is likewise configured to be compliant in the same direction. In addition
the user receives, directly in the region in which the toothbrush is held, a sensory feedback signal
indicative of an intensified bending load on the neck because the handle in the region of the
thumb rest bends as well, thus enabling the user to correct accordingly the application force
selected while brushing the teeth.

In another advantageocus embodiment, the opening in the neck is oriented in a direction
transverse to the mounting holes for the oral care elements in the head. Configuring the opening
in this way offers a changed, as a rule more rigid, flexural elasticity in a direction transverse to the
mounting holes. The increased stresses on the side legs or boundary walls lateral to the opening
in the neck are advantageously absorbed by an elastic muscle in these side legs.

In another advantageous embodiment, the handle of the toothbrush is configured such that its
flexural elasticity in a vertical direction, in a region between the thumb rest and the index finger
rest adjacent to the neck, is at least 50% greater than its flexural elasticity in a direction turned
through 90° transverse thereto over the side of the handle in the same position of the longitudinal
extension of the handle. The thumb rest is provided on the upper side of the handle adjacent to
the neck, and the index finger rest is provided on the opposite lower side of the handle likewise
adjacent to the neck. Adjacent to the neck means up to an extension of 3 or 4 cm from the
transition of the neck to the handle. Therefore, in advantageous manner in the front region of the
handle around the thumb rest and the index finger rest a bending characteristic is provided which
is comparable to that provided preferably for the neck and with which the flexing ability in a
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vertical direction is significantly greater than the flexing ability in a lateral direction. The flexing
ability of the handle in the front region around the thumb rest and the index finger rest or around a
center point of the thumb rest in vertical direction is preferably 50 to 1000 % or 100 to 500%
greater than in a direction turned through 90° transverse thereto over the side of the handle in the
same position of the longitudinal extension of the handle. Such a bending characteristic can be
achieved, for example, by arranging for the side legs or boundary walls of the opening in the neck
made of hard plastics material to continue laterally into the front region of the handle and/or by
providing in the front region of the handle in the basic structure of the hard plastics material
through-openings which can be filled, for example, by a soft elastomer. Accordingly, structural
openings are provided in the basic structure of the hard plastic component of the toothbrush
which are oriented in the same direction as in particular the opening of the neck so that a good
flexing ability of the handle at the thumb rest is obtained.

In another advantageous embodiment, the handle is configured such that its flexural elasticity in a
vertical direction, in a region between the thumb rest and the index finger rest adjacent to the
neck, is at least 50% greater than its flexural elasticity in the same vertical direction in a central
section of the handle mid-way between the free rear end and the front end of the handle adjacent
to the neck. The elasticity of the neck is thus introduced into the front region of the handle, while
the central and rear region of the handle remain advantageously relatively more rigid to all sides
so that the toothbrush can be on the whole well controlled while brushing the teeth.

This aspect can also be provided independently of the previously mentioned aspects and in any
combination of previously mentioned single features. This applies equally to the following
advantageous embodiments which are claimable likewise independently of the other embodiment

features.

The toothbrush has advantageously a flexural elasticity (while brushing the teeth) in a vertical
direction around the center of the neck, which is greater than the flexural elasticity in a vertical
direction of the handle likewise around the center of the thumb rest at the front end of the handle
adjacent to the neck. Therefore the neck is more elastic in the vertical direction than the adjacent
handle section, with a continuous transition of the flexural elasticity being preferably provided
from the neck into the handle in the vertical bending direction.

In an advantagecus embodiment, the toothbrush has in addition a greater flexural elasticity or
elastic deformation in the vertical direction of a section of the head relative to a flexural elasticity
in the vertical direction around the center of the neck. Therefore, from the head to the neck and
to the front part of the handle, and also to the center of the handle, there is a continuous increase
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in the rigidity of the toothbrush body from the front to the rear, without the flexural elasticity being
limited to the head or the neck as is the case in prior art devices.

In another advantageocus embodiment of the toothbrush, the thumb rest of the handle is
configured on its upper side such that the thumb can be supported on sections of the basic
structure. The thumb rest is formed by the first soft plastic component and the basic structure.
By the arrangement of several sections of the basic structure in the region of the thumb rest along
its longitudinal extension, the thumb rest can be pressed in with the thumb by only between 0 and
3 mm. Therefore the thumb hardly sinks, or does not sink at all, into the thumb rest while
brushing the teeth, whereby a good controllability of the toothbrush is obtained.

Further objects, advantages, features and application possibilities of the present invention will
become apparent from the subsequent description of embodiments with reference to the
accompanying drawings. It will be understood that any feature described and/or represented by
illustration, when used singularly or in any meaningful combination, forms the subject-matter of

the present invention, also irrespective of their summary in the claims or their back-reference.
In the drawings,

FIG. 1 is a top plan view of the toothbrush of the invention;

FIG. 2 is a side view of the toothbrush of FIG. 1;

FIG. 3 is a three-dimensional representation of an embodiment slightly modified compared to FIG.
1;

FIG. 4 is a three-dimensional representation of the basic structure of the toothbrush of FIG. 3;
FIG. 5 is a longitudinal sectional view taken along the line A-A of FIG. 4;

FIG. 6 is a side view of part of another alternative embodiment of the toothbrush of FIG. 1; and
FIG. 7 is a top plan view of the toothbrush part of FIG. 6.

FIGS. 1 and 2 show a first embodiment of the toothbrush. This toothbrush includes a handle 2, a
neck 3 and a head 4. The toothbrush is comprised of three plastic components. A basic
structure 5 is made of a hard plastics material such as polypropylene. The basic structure 5 will
be explained in more detail with reference to FIGS. 4 and 5. A first soft plastic component 6 is
provided on the handle 2 and also on the neck in the form of an elastic muscle 7.
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The head includes a central support 8 which is a continuation of the basic structure 5 to the front
end of the toothbrush. Fastened in the region of the free end 9 of the head is another part of the
brush head 4. This additional part is fastened preferably by injection-molding onto the central
support 8 at the position 9. The additional part of the brush head 4 is formed by an outer bristle
support 10 which is compliant relative to the central support 8. The outer support 10 is a mixture
of elastomer and polypropylene. The bristle support 10 is formed in approximately U-shape in the
embodiment of FIGS. 1 and 2, with the free ends 11 of the U-legs facing the neck and the handle.
Both the central support 8 and the support 10 are equipped with oral care elements. In this
embodiment, both bristle supports 8 and 10 are equipped with filament bristle tufts 12.
Alternatively it is possible to provide, in addition or exclusively, elastomer cleaning elements or
other oral care elements. The filament bristle tufts 12 are affixed in mounting holes or recesses of
the central support 8 and the U-shaped support 10 as by injection-molding material around them.
These mounting holes 13 are oriented essentially vertically. The Figures show a bristle
configuration in which rows of bristle tufts cross each other when viewed from the side. For the
sake of simplicity it is assumed that in spite of an inclined arrangement the corresponding
mounting holes are oriented vertically upwardly. The corresponding vertical axis 14 is shown in
FIG. 2. All references to a vertical orientation in the description are parallels to this vertical axis
14.

The brush head 4 can be configured in accordance with the embodiments of U.S. Patent
Application No. 2008/0184511 A1. The content of this U.S. publication is thus expressly included
herewith in the disclosure of the present application. This applies in particular to the mode of
operation of the outer movable bristie segments relative to the inner bristle segment, the tufting

technique or provision with oral care elements, and the variations thereof.

The neck 3 has a through-opening approximately triangular in cross section which extends freely
through the neck 3 from an upper side 16 of the toothbrush to a lower side 17 of the toothbrush.
The opening 15 in the neck 3 is enclosed by four boundary walls: a front boundary wall 18
adjacent to the head, two lateral boundary walls 19 and 20, which also form side legs of the neck
at the opening, and a rear boundary wall 21 which in the embodiment of FIGS. 1, 2 and 3 is
enclosed by the elastic muscle 7.

The elastic muscle 7 forms part of the first soft plastic component 6 of the handle 2 and is made
preferably from a thermoplastic elastomer.

In conjunction with all the embodiments, a longitudinal axis 22 of the toothbrush is defined as the
axis of intersection between the vertical and horizontal longitudinal center planes of the handle.
This axis 22 extends from the rear free end 23 of the handle to the front free end 9 of the head 4.
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The vertical axis 14 is perpendicular to the longitudinal axis 22 and passes through the vertical
center plane from the upper side 16 to the lower side 17 of the toothbrush. Also perpendicular to
the longitudinal axis 22 is the horizontal transverse axis 24, which lies in a horizontal plane of the
toothbrush. Any reference in this description to a transversal or horizontal direction onto the
toothbrush represents a parallel to the axis 24. According to this embodiment, the handle 2 is
injection-molded from two components, but alternatively to the two-component hard-soft
implementation it can also be injection-molded in a three-component hard-hard-soft or hard-soft-
soft implementation. Between a front plane 25, which defines the front end of the handle 2
adjacent to the neck, and a plane extending parallel and offset approximately 3 or 4 cm rearwards
towards the rear end of the toothbrush, the handle includes a thumb rest 27 on the upper side 16
of the handle and an index finger rest 28 on the lower side 17 of the handle. The surface of the
thumb rest 27 is formed by both the hard plastics material of the basic structure and the first soft
plastics material of the handle. The hard plastics material projects in the form of several rings
from the surface of the thumb rest 27. The small diameters of the hard plastic rings and the small
relative distances of the rings of approximately 2 to 6 mm result in the thumb always resting also
on the hard plastic structure of the rings. Therefore the soft plastics material in the region of the
thumb rest cannot be pressed in at all or only by a maximum of a few millimeters, such as 2 to 3
mm.

The basic structure 5 includes in the region of the handle 2 a plurality of structural openings 29
whose central axes extend in parallel with the vertical axis 14. The structural openings 29 in the
basic structure 5 are filled by the first soft plastic component 6. The structural openings 29 filled
with elastomer plastic and the continuation of the side legs 19 and 20 of the lateral boundary
walls of the opening in the neck to the lateral walls 30 and 31 made of hard plastics material on
the handle 2 produce a specific characteristic of the flexural elasticity of the toothbrush along the
longitudinal axis 22. The elastic compliance is greatest in the head region and there in particular
in the outer supports 10. An arrow 32 in FIG. 2 shows a corresponding position in the brush head
with great flexural elasticity. Relative to this, the flexural elasticity likewise in vertical direction in
the neck region is still very high due to the opening 15 and the elastic muscle 7 (see arrow 33 in
FIG. 2 for an application force) but smaller compared to the elasticity of the head support
segments. The neck in turn is displaceable elastically in vertical direction by a force which is
applied at the position 33 centrally on the neck in vertical direction to a greater extent than when
the same force is applied at the center of the thumb rest 27 (see arrow 34 in FIG. 2). However,
relative to an elastic compliance in vertical direction in the center of the handle (see arrow 35 in
FIG. 2 for a force applied by way of example) the vertical elastic compliance in the region of the
thumb rest is at least 50% greater than the flexural elasticity in the center 35 of the handle. The
result is therefore a better than average compliance of the head, neck and handle structure in
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vertical direction, which decreases continuously towards the center of the handle. The elastic
compliance in the region of the thumb rest 34 in vertical direction is greater by at least 50% than
the elastic compliance in a direction transverse thereto (see the transversal force 36 in FIG. 1).

The modified embodiment of FIGS. 3, 4 and 5 differs from the embodiment of FIGS. 1 and 2
substantially in that the opening 15 in the neck is configured to be somewhat shorter in the
longitudinal direction along the axis 22.

FIGS. 6 and 7 show an alternative embodiment of the toothbrush of FIGS. 1 to 5, one difference
residing in an orientation of the opening 37 turned through 90°. The opening 37 extends with a
plane which is approximately horizontal or inclined slightly to the horizontal and extends in a
direction transverse to the longitudinal axis 22. An upper side leg is provided with an elastic
muscle 38 which either covers the hard plastics material of the neck at this location in order to
provide a somewhat reduced neck elasticity or replaces the hard plastics material at this location
in order to provide the head with a higher elasticity in the vertical direction.

In FIGS. 6 and 7 the elastic muscle is provided on the upper side, i.e., on the same side to which
the tooth cleaning elements are attached. Alternatively, the elastic muscle 38 can also be
laterally arranged in this embodiment on one of the three other boundary walls at the front, rear or
bottom for a different adjustment of the elasticity and flexing ability of the brush head while
brushing. FIGS. 6 and 7 show the head and the handle only in a schematically simplified form,
alternatively the brush head of FIGS. 1 to 3 and the handle of FIGS. 1 to 3 can also be provided
for the embodiment of FIGS. 6 and 7.
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CLAIMS
What is claimed is:
1. A toothbrush having a handle, a head with oral care elements and a neck connecting the

head (4) with the handle (2), with a basic structure (5) of the handle (2), the neck (3) and
the head being formed by a hard plastic component, said basic structure (5) of the handle
being covered at least in part by a first soft plastic component, said head (4) including a
second soft plastic component and said neck (2) including a through-opening (15, 37),
characterized in that at least one section of a boundary wall of the opening (15, 37) is
provided with an elastic muscle (7, 38).

2. The toothbrush according to claim 1,
characterized in that the elastic muscle is formed by a third soft plastic component.

3. The toothbrush according to any one of the preceding claims,
characterized in that the third soft plastic component is identical to the first soft plastic

component.

4, The toothbrush according to any one of the preceding claims,
characterized in that the opening is encompassed by two lateral boundary walls, one front
boundary wall adjacent to the head and one rear boundary wall arranged adjacent to the
handle, with the elastic muscle being provided only at one of the lateral, front or rear
boundary walls.

5. The toothbrush according to any one of the preceding claims,
characterized in that the opening has a width of between 1.5 and 7 mm between the two
lateral boundary walls.

6. The toothbrush according to any one of the preceding claims,
characterized in that the opening has a length of between 10 and 35 mm between the
front and the rear boundary walls.

7. The toothbrush according to any one of the preceding claims,
characterized in that the opening has an essentially triangular or oval cross section.
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10.

11.

12.

13.

14.

10

The toothbrush according to any one of the preceding claims,
characterized in that the head includes mounting holes for affixing the oral care elements,
said mounting holes extending in the same vertical direction as the opening in the neck.

The toothbrush according to any one of the preceding claims,
characterized in that structural openings are provided in the basic structure of the handle
which extend in the same vertical direction as the opening in the neck.

The toothbrush according to any one of the preceding claims,
characterized in that the opening in the neck is oriented in a direction transverse to the
mounting holes for the oral care elements in the head.

The toothbrush, in particular according to any one of the preceding claims,

characterized in that the handle is configured such that its flexural elasticity in a vertical
direction, in a region between the thumb rest and the index finger rest adjacent to the
neck, is at least 50% greater than its flexural elasticity in a direction turned through 90°
transverse thereto over the side of the handle in the same position of the longitudinal
extension of the handle.

The toothbrush, in particular according to any one of the preceding claims,

characterized in that the handle is configured such that its flexural elasticity in a vertical
direction, in a region between the thumb rest and the index finger rest adjacent to the
neck, is at least 50% greater than its flexural elasticity in the same vertical direction in a
central section of the handle mid-way between the free rear end and the front end of the
handle adjacent to the neck.

The toothbrush, in particular according to any one of the preceding claims,
characterized in that the flexural elasticity in a vertical direction around the center of the
neck is greater than the flexural elasticity in a vertical direction of the handle around the
center of the thumb rest at the front end of the handle adjacent to the neck.

The toothbrush, in particular according to any one of the preceding claims,
characterized in that the flexural elasticity in the vertical direction of a section of the head
is greater than the flexural elasticity in the vertical direction around the center of the neck.
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15. The toothbrush, in particular according to any one of the preceding claims,
characterized in that the thumb rest of the handle is configured on its upper side such that
the thumb can be supported on sections of the basic structure.
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