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TOOTHBRUSH

BACKGROUND

The present invention relates to toothbrush technology and more particularly
relates to improvements in toothbrushes to improve cleaning of teeth and gums.
More particularly, the present invention relates to a toothbrush capable of
reacting to excessive user force by deflection of a handle to transfer loading
away from bristles to maintain bristles in an optimal attitude relative to teeth or
gums for cleaning.

The invention further provides a toothbrush manufactured from a plastics
composite having flexibility in the handle sufficient to allow deflection of the
handle to transfer loading away from bristles to maintain bristles in an optimal
attitude relative to teeth or gums for cleaning up to a predetermined applied
load. The invention further relates to a toothbrush which allows a user to learn
by feel to apply the correct pressure for optimal brushing to achieve healthy

gums.

PRIOR ART

There are in existence a variety of tooth brushes

There are already in existence a variety of toothbrush designs with variations in
bristle geometry, configuration, stiffness tuft sizes and number. In addition there
are in existence toothbrushes having in addition to the aforesaid bristle
variations, handle variat‘ions. Handles have been designed to create variations in
stiffness using different materials and ergonomic geometry to improve
gripability.

The known toothbrushes suffer from a number of attendant disadvantages.
Some are too stiff, some have bristles to soft, some have bristles to hard, some

are ergonomically unsatisfactory, some have unsatisfactory head shape. The
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general objective in cleaning teeth is to provide a toothbrush which has optimal

head size and shape and a bristle stiffhess to optimize teeth and gum cleaning.

The performance of a toothbrush is largely dictated by head size, bristle
stiffness, material of construction of the body of the toothbrush, body geometry

and a combination of any one or more of the above.

Toothbrushes which are too stiff in the body can cause the user to apply too
much load to the ends of bristles causing the bristles to splay or collapse which

reduces their effectiveness in cleaning. This is more pronounced where the

bristles are soft.

Toothbrushes which have a stiff body cause user loads to be almost fully
transmitted through the bristles as there is no flexibility in the handle. Much of
the design development of toothbrushes has concentrated either on their
physical appearance or on improving geometry of the brush so that it feels more
comfortable in the hand of the user. Adjustments have also been made to the
stiffness of bristles, the number of bristles in a tuft an to the diameter of each
bristle enabling reduction of bristle numbers in tufis an consequently tuft
numbers. Toothbrush design has largely been a compromise between material
selection for the toothbrush body, bristle type and stiffness, head size and
overall flexibility. This compromise allows a number of design choices but a
toothbrush design is preferred which optimizes performance of its primary
function which is to clean teeth and gums. Some manufacturers have placed
abrasive surfaces on the back side of the head for gum cleaning, but it is ideal if

the bristles can be employed in both gum and teeth cleaning.

Recent research has shown that gum disease, or more correctly the immune
response to gum disease, is a major cause of Ateriosclerosis (considered the

most important underlying cause of strokes, heart attacks, various heart diseases
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including congestive heart failure and most cardiovascular diseases) and

diabetes.

Toothbrush manufacturers have been aware of the importance of toothbrush
design to optimal results from brushing teeth and particularly gums. Over the
years a variety of toothbrushes have been manufactured with the objective of
preventing excessive brushing pressure from damaging the teeth and gums. The
problem has been addressed, although not satisfactorily, by inclusion of a
flexing or deforming neck portion or providing bristles which retract into the
head of the toothbrush. The retraction is intended to dissipate excessive force
while maintaining bristles in an optimal attitude ( normal) relative to teeth and
gums. Brushing too hard is generally regarded as a force equal to 1kg weight
applied to gums by the bristles. Research shows that the effectiveness of plaque
removal can decline when a force around or equal to 750 grams weight is

applied to the gums by the bristles.

There is a long felt want in the industry to provide a toothbrush which allows a
user to know by feel of the toothbrush when a brushing load on the toothbrush
exceeds an optimal load for efficient cleaning of teeth and gums and which is

relatively economic to manufacture.
INVENTION

The present invention secks to ameliorate the disadvantages of the prior art
toothbrushes by providing improvements in toothbrushes to improve cleaning of
teeth and gums. The invention provides a toothbrush capable of reacting to
excessive user force by deflection of a handle to transfer loading away from
bristles to maintain bristles in an optimal attitude relative to teeth or gums for
cleaning,

The invention further provides a toothbrush manufactured from a plastics

composite having flexibility in the handle sufficient to allow deflection of the
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handle to transfer loading away from bristles to maintain bristles in an optimal
attitude relative to teeth or gums for cleaning up to a predetermined applied
load.

In its broadest form the present invention comprises:

a toothbrush comprising a body having at one end a head and at an opposite end
a handle;

the head including on one surface an array of bristles for cleaning teeth and
gums;

wherein, at least the handle is manufactured from a composite of plastics
materials which combine to provide sufficient flexibility to allow bending
displacement of the handle as a user applies load to the bristles via the handle
during use; and wherein the flexibility of the composite handle is such that
during use of the toothbrush the handle dissipates at least part of the load
applied to the toothbrush thereby relieving loading on the bristles during teeth
and gum cleaning to delay splaying of bristles until a load of 450g is applied by
the user.

The toothbrush has a stiffness which allows a flexibility which indicates to
the user that the applied cleaning force is at a predetermined ( built in) threshold
beyond which cleaning efficiency is sub optimal. Preferably the built in
threshold force is less than or equal to 400 grams weight to the bristleslto
maximise the bristles effectiveness at removing plaque and bacteria from the
gums. Brushing with a force less than or equal to 400 grams stimulates blood
supply and lymphatic system in the gums. The toothbrush according to the
invention allows the user to learn and feel the correct pressure to apply to the
handle when brushing, for healthy gums by learning to brush with a load
application around the point at which the toothbrush handle flexes. A

composite of plastics provides the necessary in built
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The toothbrush according to the invention enables a parent brushing a child’s
teeth to also know a optimal pressure to apply for optimal brushing efficiency
with the correct pressure for healthy gums. The toothbrush is also enables
correct brushing pressure for healthy gums in people who wear full or partial
dentures. Less pressure may be applied to the handle to reach a force equal to

1kg weight being applied to the bristles than a standard toothbrush.

Preferably the bending displacement of the handle provides a user with an
indication that an axial load on the bristles for optimal teeth and gum cleaning is
close to or at a load to induce splaying of the bristles. Preferably the bristles are
capable of resisting an applied axial load up to 450grams without splaying but a
user knows that this threshold load is approaching as the handle displaces

relative to a longitudinal axis through the handle of the tooth brush .

In its broadest form the present invention comprises:

a toothbrush comprising a body having at one end a head and at an opposite end
a handle;

the head including on one surface an array of bristles for cleaning teeth and
gums;

wherein, at least the handle is manufactured from a composite of plastics
materials which combine to provide sufficient flexibility to allow bending
displacement of the handle as a user applies load to the bristles via the handle
during use; and wherein the flexibility of the composite handle is such that
during use of the toothbrush the handle dissipates at least part of the load
applied to the toothbrush thereby relieving loading on the bristles during teeth
and gum cleaning and to indicate an approaching threshold load for maintaining

said bristles at an attitude normal to the plane of teeth or gums being cleaned.

Preferably said handle and said bristles are of a stiffness which results in splay
of said bristles when a user load applied to the toothbrush body is equal to or

exceeds 450g; wherein bending of the handle provides a user with an indication



WO 2009/146498 PCT/AU2009/000705

that an axial load on the bristles for optimal teeth and gum cleaning is close to
or at said load which results in playing of the bristles.

Preferably there are at least two bristles per tuft and at least 40 tufts on the head
of the toothbrush. It will be appreciated that alternative bristle numbers per tuft
and tufts per head can be varied depending upon requirements such as changes
in head size. Preferably the handle is manufactured from at least two plastics
materials, wherein, the two materials of construction of the flexible handle are
polypropylene and acetylene. Other suitable plastics may be used to form the
composite handle. The handle is according to one embodiment integrally
formed with the head of the toothbrush. When a load of approximately
450grams is applied to the toothbrush the handle is displaced approximately
10mm off the longitudinal axis at the end of the handle. Preferably the handle is
approximately two thirds of the length of the toothbrush and there is provided a
neck portion between the head and handle. The head is preferably sized to
accommodate between 40 — 48 tufts of bristles extending from the head and the

tuft diameter falls within the range of 1.5mm — 2.5mm.

The present invention provides an alternative to the known prior art and the
shortcomings identified. The foregoing and other objects and advantages will
appear from the description to follow. In the description reference is made to the
accompanying representations, which forms a part hereof, and in which is
shown by way of illustration specific embodiments in which the invention may
be practiced. These embodiments will be described in sufficient detail to enable
those skilled in the art to practice the invention, and it is to be understood that
other embodiments may be utilized and that structural changes may be made
without departing from the scope of the invention. In the accompanying
illustrations, like reference characters designate the same or similar parts
throughout the several views.

The following detailed description is, therefore, not to be taken in a limiting
sense, and the scope of the present invention is best defined by the appended

claims.
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BRIEF DESCRIPTION OF DRAWINGS

Figure 1 shows a side elevation view of a toothbrush according to a
preferred embodiment prior to handle deflection.

Figure 2 shows a side elevation view of the toothbrush of figure 1 with
handle displaced during optimal use.

Figure 3 shows a side elevation view of the toothbrush of figure 2 with
handle displaced and where bristles have splayed in response to

excessive force by a user.

Figure 4 shows a loading regime which is typically exerted by a user.

Figure 5 shows an abbreviated elevation view of a toothbrush with an
enlarged head

Figure 6 shows an abbreviated elevation view of a toothbrush with an

enlarged head and splayed bristles.

DETAILED DESCRIPTION

The embodiments referred to herein are illustrative and are not to be regarded as
limiting the scope of the invention. While various embodiments of the invention
have been described herein, it will be appreciated that these are capable of
modification, and therefore the disclosures herein are not to be construed as
limiting of the precise details set forth, but to avail such changes and alterations

as fall within the scope of the description .

Optimal teeth and gum cleaning occurs when bristles of a toothbrush are
presented normally to the surface of teeth and gums. Cleaning induces a
sweeping action with the ends of the bristles abrading the surfaces of the teeth
and gums. Splaying of a bristle away from a normal attitude comprises optimal
cleaning as the bristles are at presented an angle or non linear to the surfaces of

the teeth or gums. If bristles are subjected to an axial force beyond that which
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would not effect linearity of the bristles or tufts, the bristles will splay or bend
in which case cleaning efficiency is rendered sub optimal. Accordingly, it is
desirable to ensure that the axial loading placed on the bristles is retained at or
below a threshold force above which would cause the bristles to splay to a non

linear attitude.

Figure 1 shows a side elevation view of a toothbrush 1 according to a preferred
embodiment prior to handle deflection. Toothbrush 1 comprises a body 2
including head 3 which retains on one surface an array of bristles 4 forming a
series of tufts 5. Handle 6 is integral with head 3 and is according to one
embodiment manufactured from composite plastics which provides an inbuilt
flexibility allowing the handle 6 in use to elastically or plastically displace
relative to a longitudinal axis 7 through the body 2 of the tooth brush 1.
According to one embodiment plastics materials which are suitable for the
composite are polypropylene and acetyl. Other suitable plastics may be used

provided they have the requisite flexibility characteristic.

Figure 2 shows a side elevation view of the toothbrush of figure 1 with handle
6 displaced relative to axis 7 during optimal use. In this configuration, handle is
displaced rearward of head 3 transmitting some of a maximum applied load to
bristles 4. Bristles are shown stiff and linear and normally presented to surface 9
which is an optimal attitude to tooth or gum surface 9. In figure 2 the distance
between gum ( or tooth) surface 9 and axis 7 is d. This shows bristles stiff and

extending maximum distance from surface 10 of head 3.

Figure 3 shows a side elevation view of the toothbrush 1 of figure 2 with
handle 6 displaced further and where bristles 4 have splayed in response to
excessive force by a user. The splaying or crushing of bristles 4 causes them to
approach surface 9 at an increased an angle other than normal to surface 9
thereby reducing distance d as shown in figure 2 to distance e as shown in figure

3. this occurs when handle 6 is displaced further from axis 7 than is shown in
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figure 2. It will be appreciated that with this versatility integrated into the
toothbrush a designer has wide capacity to adjust the configuration and

geometry as required.

Figure 4 shows with corresponding numbering an abbreviated elevation view
of toothbrush 1 as would be seen facing the bristles and with head 3 enlarged.
The arrangement of bristles 4 correspond to that shown in figures 1 and 2
whereby the bristles 4 are not splayed or crushed. The distance from axis 7 to
toothbrush edge 11 is shown as f. Figure 5 shows the abbreviated elevation
view arrangement of figure 4, this time with the bristles 4 splayed. The distance
from axis 7 to edge of splayed bristles 12 is shown as distance g. Distance g is
greater than distance f. The splaying occurs when a brushing force exceeds an

optimal force.

Figure 6 shows with corresponding numbering a loading regime on toothbrush
1 which is typically exerted by a user on a toothbrush according to one
embodiment of the present invention. Load 13 is exerted on handle 6 which
tends to flex or displace away from axis 7. Part of load 13 is transferred
through body 2 to head 3 applying load 14 on surface 9 about fulcrum point 15.

Figure shows load 14 as exceeding an optimal loading sine bristles have splayed

In one embodiment the toothbrush is considered hard when the bristle
monofilaments fall within the range 0.29mm -0.32mm. In another embodiment,
the toothbrush is considered medium when the diameter of each bristle
monofilament falls within the range 0.24mm -0.29mm. In another embodiment,
the toothbrush is considered soft when the diameter of each bristle
monofilament falls within the range 0.0.19mm -0.24mm. In a further
embodiment, the toothbrush is extra soft when the diameter of each bristle

monofilament falls within the range 0.16mm -0.19mm.
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It will be appreciated by persons skilled in the art that the parameters of the
toothbrush may be changed without compromising the function of the
toothbrush to indicate to a user by handle flexure that a load at which the
bristles will splay and provide sub optimal performance has been reached or
exceeded. The actual load at which this will occur will depend upon the design
of each toothbrush with respect to the bristle stiffness and handle flexure. For
instance in a child’s tooth brush will flex at a lower load than an adult’s
toothbrush. A child’s toothbrush may have a handle of greater flexure and
tufts of bristles of lesser stiffness such that upon deflection of the handle the
bristles begin to splay when a user load applied to the toothbrush body is equal
to or exceeds 200g. Bristle stiffness may be influenced by numbers of bristles in
a tuft or by the thickness or diameter of each bristle. Handle stiffness may be
influenced by the plastics or plastics composite chosen for the handle. Child’s
toothbrush may for instance have 12 tufts on the head. By definition a child’s
toothbrush will have a smaller head than an adult’s toothbrush. The threshold
load at which the bristles will splay may differ from toothbrush to toothbrush.
Once the bristles splay the handle will normally stop flexing.

It will be recognised by persons skilled in the art that numerous variations and
modifications may be made to the invention broadly described herein without

departing from the overall spirit and scope of the invention.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1 A toothbrush comprising a body having at one end a head and at an
opposite end a handle;

the head including on one surface an array of bristles for cleaning teeth and
gums;

wherein, at least the handle is manufactured from a composite of plastics
materials which combine to provide sufficient flexibility to allow bending
displacement of the handle as a user applies load to the bristles via the handle
during use; and wherein the flexibility of the composite handle is such that
during use of the toothbrush the handle dissipates at least part of the load
applied to the toothbrush thereby relieving loading on the bristles during teeth
and gum cleaning and to indicate an approaching threshold load for maintaining

said bristles at an attitude normal to the plane of teeth or gums being cleaned.

2 A toothbrush according to claim 1 wherein bending of the handle
provides a user with an indication that an axial load on the bristles for optimal
teeth and gum cleaning is close to or at a predetermined load which results in

splaying of the bristles.

3 A toothbrush according to claim 2 wherein the handle is integrally
formed with the head of the toothbrush.

4 A toothbrush according to claim 3 wherein there are at least ten tufts

on the head of the toothbrush.

5 A toothbrush according to claim 4 wherein, there are at least ten
bristles per tuft.
6 A toothbrush according to claim 5 wherein the handle is

manufactured from at least two plastics materials.
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7 A toothbrush according to claim 6 wherein, the two materials of
construction of the flexible handle are polypropylene and polypropylene

rubber.

8 A toothbrush according to claim 7 wherein the handle is
approximately two thirds of the length of the toothbrush.

9 A toothbrush according to claim 8 wherein there is provided a neck
portion between the head and handle.

10 A toothbrush according to claim 9 wherein the head is sized to

accommodate between 40 — 48 tufts of bristles extending from the head.

11 A toothbrush according to claim 10 wherein a tuft diameter falls
within the range of 1.5mm — 2.5mm. ‘

12 A toothbrush according to claim 11 wherein said handle and said
bristles are of a stiffness such that upon deflection of the handle the bristles
begin to splay when a user load applied to the toothbrush body is equal to or
exceeds 450g.

13 A toothbrush according to claim 12 wherein, when a load of
approximately 450grams is applied to the toothbrush the handle is displaced
approximately 10mm off the longitudinal axis at the end of the handle.

14 A toothbrush according to claim 13 wherein the bristle monofilament
is hard when the diameter of each bristle monofilament falls within the range
0.29mm -0.32mm.

15 A toothbrush according to claim 13 wherein the bristle monofilament
is medium when the diameter of each bristle monofilament falls within the
range 0.24mm -0.29mm.

16 A toothbrush according to claim 13 wherein the bristle monofilament
is soft when the diameter of each bristle monofilament falls within the range

0.0.19mm -0.24mm.
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17 A toothbrush according to claim 13 wherein the bristle monofilament
is extra soft when the diameter of each bristle monofilament falls within the
range 0.16mm -0.19mm.

18 A toothbrush according to claim 11 wherein said handle and said
bristles are of a stiffness such that upon deflection of the handle the bristles
begin to splay when a user load applied to the toothbrush body is equal to or
exceeds 200g.

19 A toothbrush having a composite plastics handle with built in
flexibility and bristles of a particular stiffness so that in use the handle flexure
indicates to a user that a brushing load applied normally via the bristles at the
teeth or gums will cause splay of bristles and that sub optimal cleaning

performance of the bristles has been reached or exceeded.
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