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Toothbrush

This invention relates to toothbrushes, in particular to toothbrushes where
the stiffness of the bristles varies along the length or across the width of the head of
the toothbrush.

Generally a toothbrush has a head and a handle disposed along a longitudinal
axis, the head having bristles arranged in tufts extending from a face thereof ("the
bristle face") in a general bristle direction. It is known, e.g. in British Standards
Institution publication BS 5757:1979 “Specification for Toothbrushes” that the
stiffness of a toothbrush bristle is related to its length and diameter. For bristles of
the same diameter and material, longer bristles will be less stiff than shorter
bristles.

Generally the bristle face is planar. Toothbrushes are disclosed in GB
501124 and GB 1098933 in which the ends of the bristles remote from the bristle
face (the “remote ends”) generally lie in a non-planar surface, those of GB 501124
lying in a stepped surface, those of GB 1098933 lying in an undulating surface. To
maintain a uniform stiffness of the bristles of these latter toothbrushes, the bristle
face is displaced from planarity in the general bristle direction in a manner which
corresponds substantially to the surface in which the ends of the bristles lie. In US
4010509 a toothbrush with parts of its bristle face displaced from planarity is
disclosed, again to cause the bristle ends to lie in a corresponding non-planar
surface. US 4776054 discloses a toothbrush in which parts of the bristle face are
displaced from planarity in the general bristle direction, but in which the bristles are
all of substantially the same length, the displaced parts being used to impart a tilt to
the tfts. EP 0175084A, US 4010509 and US 5325560 disclose toothbrushes in
which the bristle face has an undulating profile widthways. US 4852202 discloses a
toothbrush with a raised “working platform” from which extend short sloping
bristles. JP 04-122306A discloses a toothbrush with a longitudinally aligned ridge
with a corresponding bristle profile. EP 0471312 A discloses a toothbrush in which
the bristle surface is in a stepwise shape, with longer bristles on the lower steps.

It can be desirable to vary the stiffness of the bristles of toothbrushes along
the length of the head of the toothbrush, for example so that the toothbrush may
have stiff bristles to clean in the interdental spaces, and softer bristles to clean the
broad areas of the teeth, or vice versa. This variation in stiffness can be achieved by
the use of different bristle fibre materials, diameters, packing density etc. but such
approaches can lead to manufacturing complexities.
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The object of the present invention is to provide a relatively simple
construction of toothbrush which enables the stiffness of the bristles to be varied
along the length or across the width of the head of the toothbrush.

According to this invention, a toothbrush has a head and a handle disposed
along a longitudinal axis, the head having bristles extending from a bristle face in a
general bristle direction substantially perpendicular to the longitudinal axis, the
bristle face having a surface that varies in its displacement distance in the general
bristle direction, from a plane (“the longitudinal plane”) passing through the head
parallel to its longitudinal axis and perpendicular to the general bristle direction,
with distance along the length of the head characterised in that:

there are at least two more displaced (“high™) parts with at least one less
displaced (“low”) part longitudinally in between, and

longer bristles extend from the less displaced parts of the bristle face and
shorter bristles extend from more displaced parts of the bristle face, so that the
length the bristles extend from the bristle face, and as a consequence the stiffness of
the bristles, varies with distance along the length of the head.

By means of the toothbrush of the invention some bristles are shorter than
others, and as a consequence are more stiff than the longer bristles. By suitable
relative positioning of these shorter and longer, i.e. more stiff and less stiff,
bristles, more stiff bristles may be provided at places on the head which are
convenient for cleaning the broad areas of the teeth, whilst less stiff bristles may be
in places on the head which are convenient to clean the interdental spaces, or vice
versa. For example the stiffness of the bristles may vary with distance along the
length of the head to achieve this, so as to position more stiff and less stiff bristles
at distances along the head related to the spacing between the interdental areas. For
example parts from which longer bristles extend may be spaced apart by distances
corresponding to the typical width of the broad areas of the teeth.

The bristle face may undulate and be displaced in the general bristle
direction in various ways. For example the bristle face may rise to one or more high
parts, e.g. a widthways aligned ridge, a barrel-vaulted surface, i.e. a rounded
arched surface e.g. with a semi-cylindrical arched surface, with its ridge aligned
widthways, or a domed or pyramidal surface etc., with the surface descending away
longitudinally to low parts on either side of the high part.

In another way the bristle face may rise to high parts at either end of the
head, with the surface descending longitudinally or widthways e.g. in a sloping
planar or curved shape, to a dip in between the high parts.

In another way the bristle face may have a longitudinally undulating, e.g.
zigzag or other wave-form profile of two or more alternating high parts, and
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troughs arranged widthways across the head, with either a high part, or a low part
at each end of the head. The descent from the high parts, or the ascent up from the
low parts may be by a planar or curved slope, or stepwise. Alternative
constructions will be apparent to those skilled in the art.

Preferably the variation in displacement of the bristle face with the
longitudinal distance forms a longitudinally undulating shape. Only the bristle face
need be displaced, although the entire head of the toothbrush, including the opposite
face may be displaced in the general bristle direction in a manner corresponding to
the bristle face.

When the bristle face varies gradually, i.e. slopes or with a series of small
steps, between the high and low parts, there may be bristles of intermediate length
and stiffness located between the most displaced and least displaced parts. In his
way there can be a smooth gradation in stiffness between the more stiff and less stiff
bristles.

In one embodiment of the invention the bristle surface may have a
substantially flat less displaced part at and near its distal end and at and near its
proximal end, and in between two parts more displaced in the general bristle
direction each in the form of a ridge with a surface sloping between more and less
displaced parts thereof, e.g. of a barrel-vaulted shape with the vault axes across the
width of the head, a valley lying between these two ridged parts and across the
width of the head, the valley forming a less displaced part. Longer less stiff bristles
may extend from the flat parts and the valley, and shorter stiffer bristles may extend
from the peaks of the more displaced parts, with bristles of intermediate length on
the slopes of the ridge.

The bristle face may also have a surface that varies in its displacement
distance in the general bristle direction, from a plane (“the longitudinal plane™)
passing through the head parallel to its longitudinal axis and perpendicular to the
general bristle direction, with distance both along the length of the head such that
there are at least two more displaced (“high”) parts with at least one less displaced
(“low”) part longitudinally in between as described above, and also across the width
of the head.

Suitably the bristles extend from the bristle face in a direction substantially
perpendicular to the bristle face, although some of the bristles within nominally
perpendicularly tufts may be inclined at a non-perpendicular angle to the bristle
face, for example as a result of inevitable splay, or wear.

In one embodiment groups or tufts of the bristles of the toothbrush of the
invention may vary in an alternating manner in length and hence stiffness along the
length of the head of the toothbrush. For example there may be long, hence less
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stiff, distal bristles at and near the distal end of the head furthest from the handle,
long hence less stiff, proximal bristles at and near the proximal end of the head
nearest to the handle, long hence less stiff, intermediate bristles at and near the
longitudinal mid point of the head between the distal and proximal ends of the head,
with shorter hence more stiff, bristles between the distal and intermediate bristles,
and between the proximal and intermediate bristles, the long less stiff bristles
extending from low parts of the bristle face, and the shorter more stiff bristles
extending from high parts of the bristle face.

If the variation in length between the said longer and shorter bristles
corresponds directly inversely to the variation in displacement distance between the
low and high parts of the bristle face from which the bristles extend, the remote
ends of the bristles may lie in substantially a plane parallel to the longitudinal plane.
Alternatively the variation in length of the bristles may vary with no relationship, or
in some other relationship to the displacement distance, so that the ends of the
bristles remote from the bristle face may lie in an undulating surface, which does
not correspond to the surface shape, e.g. undulations, of the bristle face.

If for example the variation in length between the said longer and shorter
bristles is greater than the variation in displacement distance between the less and
more displaced parts of the bristle face from which the bristles extend, then the
remote ends may lie in a surface having concavities corresponding to the positions
of the more displaced parts. Such concavities may be shaped to correspond to a
generalised shape of a tooth surface.

The bristles may be arranged in a pattern upon the bristle face of the
toothbrush in ways which are generally conventional, for example in a pattern of
discrete tufts, which may be generally of circular cross section perpendicular to the
general bristle direction, or alternatively in mats of non circular section
perpendicular to the general bristle direction, for example of elongated section, e.g.
oval, lozenge shaped or rectangular with rounded ends, or linear. For example such
elongated mats may be elongated along the length or across the width of the surface
of the bristle face. The toothbrush may have combinations of differently sectioned
tufts located at different locations on the bristle face, for example one type at high
points or areas and another at low points or areas. In this way elongated tufts can
vary in stiffness along or across the axes of their cross section.

It is particularly preferred to have a pattern of discrete tufts arranged in a
generally circular or polygonal pattern, or a single tuft of generally rounded cross
section perpendicular to the bristle face at the distal end of the bristle pattern on the
bristle face.
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The bristles may for example be arranged on the toothbrush head in the
patterns disclosed in PCT/EP 94/02828, the contents of which are included herein
by way of reference, and which discloses a toothbrush in which the bristles on the
head are all arranged in a pattern of a plurality of discrete tufts projecting from the
bristle face of the toothbrush head, one or more of the tufts (“first tufts”) having a
cross section perpendicular to the tuft axis which has a greater dimension in the
direction generally parallel to the toothbrush axis than in the direction generally
perpendicular to the toothbrush axis, in combination with one or more tufts
(“second tufts”) at the end of the tuft pattern remote from the handle being in the
form of 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 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. In the toothbrush of the invention the first tufts may be located on more
displaced parts of the bristle face. First and second tufts may be combined with
other tufts (“third tufts”) of other cross sections.

In one embodiment of the invention therefore, the toothbrush comprises the
following sequence of tufts, starting from the distal end of the head: (i) a pattern of
discrete second tufts arranged in a generally circular or polygonal pattern,
optionally around a central tuft, on a distal low part. (ii) one or more rows, suitably
one row, of third tufts arranged across the toothbrush head, and these third tufts
may have a cross section which is elongated across the toothbrush head, on the
distal low part. (iii) one or more rows, suitably two, three or four rows, of first
tufts having a cross section perpendicular to the tuft axis which has a greater
dimension in the direction generally parallel to the longitudinal axis than in the
direction generally perpendicular to the longitudinal axis, these first tufts being
located on a first high part of the bristle face. (iv) in a valley between the first high
part and a second high part on the proximal side of the valley one or more rows,
suitably one row, of third tufts arranged across the toothbrush head, and these third
tufts may have a cross section which is elongated across the toothbrush head. (v)
one or more rows, suitably two, three or four rows, of first tufts having a cross
section perpendicular to the tuft axis which has a greater dimension in the direction
generally parallel to the longitudinal axis than in the direction generally
perpendicular to the toothbrush axis, these first tufts being located on the second
high part of the bristle face. (vi) at a low part at the proximal end of the bristle
pattern one or more rows, suitably one row, of third tufts arranged across the
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toothbrush head, and these third tufts may have a cross section which is elongated
across the toothbrush head.

Such tufts and/or mats may be fastened into the toothbrush head in
conventional ways, for example with conventional small metal clips. Preferably the
tufts and/or mats are welded into the toothbrush head, as machines used to implant
bristles into toothbrush heads with metal clips can suffer problems with a non-
planar bristle face. Welding may be achieved using known welding techniques, such
as moulding the head of the toothbrush around the ends of the tufts or mats to be
fastened into the head. Methods of welding in the tufts and/or mats are for example
disclosed in DE 44 15 886A, EP 0326634A, EP 0346646A and EP 0197384A
amongst other publications.

The toothbrush of the invention may include other known features of
toothbrushes such as the 'V' shaped folds of EP 0336641A or the flexible link
between the head and the neck of WO 92/17092, which help to control the
flexibility of the toothbrush.

The entire toothbrush may be made out of materials conventional in the art
of toothbrushes, e.g. plastics materials, and may be made by conventional plastics
moulding techniques. The invention also provides a process for making a toothbrush
as described above.

The invention will now be described by way of example only with reference
to the following drawings.

Figs 1 and 2 show sideways views of toothbrushes of this invention.

Fig 3. shows a plan view of the head and immediately adjacent

handle region of the toothbrush of Fig 1.

Fig 4. shows a side view of the head and immediately adjacent

handle region of a further toothbrush of this invention.

Fig 5. shows a plan view of the head and immediately

adjacent handle region of the toothbrush of Fig. 4.

Fig.6 Shows a side view of the head and immediately adjacent

handle region of a further toothbrush of this invention.

Referring to Figs 1-5, a toothbrush has a head 1 and a handle 2 disposed
along a longitudinal axis A--A. The handle 2 continues to form a conventional grip
region (not shown). From a bristle face 3 of the head 1 extend bristles 4 (generally)
in a general bristle direction B--B substantially perpendicular to the longitudinal axis
A--A.

The bristle face 3 has a surface that varies in its displacement distance from
a plane (“the longitudinal plane”), passing through the head 1 parallel to its
longitudinal axis A--A and perpendicular to the general bristle direction B--B, in the
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general bristle direction B--B with distance along the length of the head 1. The
length of the bristles 4 also varies at different positions on the bristle face 3 such
that shorter bristles 4A, 4C extend from more displaced (“high™) parts 5, 6 of the
bristle face 3 and longer bristles 4B, 4E extend from less displaced (“low”) parts 7
of the bristle face 3, so that the length the bristles 4 extend from the bristle face 3,
and as a consequence the stiffness of the bristles 4, varies with distance along the
length of the head 1.

In the toothbrush of Figs 1, 2 and 3, the bristle face 3 is an undulating
surface displaced in the general bristle direction B---B into alternating more
displaced high parts 5, 6 and less displaced low parts 7. The bristles 4A which
extend from more displaced parts 5, 6 of the bristle face 3 are shorter, and
consequently stiffer, than bristles 4B which extend from less displaced parts 7 of the
bristle face 3. As the difference in length between short bristles 4A and long
bristles 4B corresponds inversely to the distance to which the bristle face 3 is
displaced in the general bristle direction B---B, the ends of the bristles 4 remote
from the surface 3 lie substantially in a flat plane C---C.

In the toothbrush of Fig 1 the bristle face 3 has a low part 6 at each end and
about the longitudinal middle, and two high parts 5 between the low parts 7. The
bristle face 3 is an undulating surface defined by two laterally aligned ridges 8,
having its high parts 5 on the peaks of the ridges 8, and a low part 7 at the valley
between the ridges 8.

In the toothbrush of Fig 2 the bristle face 3 undulates in the form of two V-
profiled surfaces having a high part 6 at each end and high parts 6 about the
longitudinal middle, and low parts 7 between the high parts 5.

In Fig 3, the plan view of the toothbrush of Fig. 1 is shown, the bristles 4
are shown to be arranged in circular sectioned tufts.

In the toothbrushes of Figs. 4 and 5, parts corresponding to those of Figs. 1
to 3 are numbered correspondingly. The bristle surface 3 has a substantially flat less
displaced part 9 at and near its distal end and another 10 at and near its proximal
end. Between these there are two parts 11, 12 displaced in the general bristle
direction B--B in the form of a ridge with a surface sloping between more and less
displaced parts, e.g. of a barrel-vaulted shape with the vault axes across the width
of the head. A valley 13 lies between these two vaulted parts 11, 12 and across the
width of the head, and forms a less displaced part. Longer less stiff bristles 4D, 4E
extend from the flat parts 9, 10 and the valley 13, and shorter stiffer bristles 4C
extend from the peaks of the more displaced parts 11, 12, with bristles 4F of
intermediate length on the slopes of the ridge.
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In the toothbrush of Fig. 4 and 5, the bristles on the head 1 are all arranged
in a pattern of a plurality of discrete tufts 4 (generally) projecting from the bristle
face 3 of the toothbrush head 1, tufts 4C, extending from the high points 5 on the
tops and slopes of the barrel vaults 9, having a cross section perpendicular to the
general bristle direction B-B which has a greater dimension in the direction
generally parallel to the toothbrush axis A--A than in the direction generally
perpendicular to the toothbrush axis A--A. Longer tufts 4D at the end of the tuft
pattern remote from the handle 2 are in the form of a pattern of discrete tufts
arranged in a generally circular or polygonal pattern. In the low points 9 are long
tufts 4E which are of elongated section having their section elongated across the
width of the toothbrush. As the longitudinally elongated tufts 4C are mounted on
regions of the barrel vaults 9 which slope away from the high point 5, bristles in the
parts of the tufts 4C nearer the high point 5 of the barrel-vaulted surface 9 are
shorter than those in parts which are nearer the lower parts of the barrel vaulted
surface.

The toothbrush of Figs. 4 and 5 therefore comprises the following sequence
of tufts, starting from the distal end of the head: (i) a pattern of discrete second tufts
4D arranged in a generally circular or polygonal pattern around a central tuft, at a
distal low part. (ii) one row of third tufts 4E arranged across the toothbrush head,
with a cross section which is elongated across the toothbrush head, in the distal low
part. (iii) three rows of first tufts 4C, 4F having a cross section perpendicular to the
tuft axis which has a greater dimension in the direction generally parallel to the
longitudinal axis A--A than in the direction generally perpendicular to the
toothbrush axis, these first tufts 4C, 4E being located on a first high part 11 of the
bristle face. (iv) in the valley 13 between the first high part 11 and the second high
part 12 on the proximal side of the valley 13 one row of third wufts 4E arranged
across the toothbrush head, these third tufts having a cross section which is
elongated across the toothbrush head. (v) two rows of first tufts 4C, 4F having a
cross section perpendicular to the tuft axis which has a greater dimension in the
direction generally parallel to the longitudinal axis than in the direction generally
perpendicular to the longitudinal axis, these first tufts being located on the second
high part 12 of the bristle face 3. (vi) at a low part at the proximal end of the bristle
pattern, one row of third tufts 4E arranged across the toothbrush head 1 these third
ufts 4E having a cross section which is elongated across the toothbrush head 1.

The bristles 4C which extend from more displaced regions of the bristle face
3, 1.e. the high points 11, 12 are shorter, and consequently stiffer, than longer
bristles 4 in tufts 4D, 4E, which extend from less displaced regions 9, 10, 13 of the
bristle face 3. As the difference in length between short bristles 4C and long
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displaced in the barrel vaults 9, in the general bristle direction B---B, the ends of
the bristles 4 remote from the surface 3 lie substantially in a flat plane C---C.

The shorter bristles e€.g. 4A, 4C are consequently stiffer than the longer tufts
4B, 4D, 4E. Shorter stiffer bristles 4 are effective for cleaning the broad surfaces of
the teeth, and the longer softer bristles 4B, 4D, 4E are effective for cleaning the
interdental spaces of the teeth. The high point 5 to high point 5 distance in the
toothbrushes may correspond approximately to the width of the teeth to be brushed
with the toothbrush.

Referring to Fig. 6 a toothbrush similar in concept to that of Figs 4 and 5 is
shown, corresponding parts being numbered correspondingly. The variation in
length between the longer 4D, 4E and shorter 4C bristles is greater than the
variation in displacement distance between the less 9, 10, 13 and more 11, 12
displaced parts of the bristle face 3 from which the bristles extend. The remote ends
of the bristles 4 therefore lie in a surface having concavities 14 corresponding to the
positions of the more displaced parts 11, 12. Such concavities 14 may be shaped to
correspond to a generalised shape of a tooth surface, such that the longer bristles 4E
are guided toward the interdental spaces during use.

The tufts of bristles 4 may be fixed into the bristle face 3 by conventional
means, e.g. small metal clips around the fixed end, which are then compression
fitted into corresponding sockets in the face 3, or else they may be fused with the
material of the head 1. Fusion with the material of the head 1 is particularly suitable
for the tufts 4C, 4E and 4F of elongated section.
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Claims:

1. A toothbrush which has a head and a handle disposed along a longitudinal
axis, the head having bristles extending from a bristle face in a general bristle
direction substantially perpendicular to the longitudinal axis, the bristle face having
a surface that varies in its displacement distance in the general bristle direction,
from a plane (“the longitudinal plane”) passing through the head parallel to its
longitudinal axis and perpendicular to the general bristle direction, with distance
along the length of the head characterised in that:

there are at least two more displaced (“high™) parts with at least one less
displaced (“low”) part longitudinally in between, and

longer bristles extend from the less displaced parts of the bristle face and
shorter bristles extend from more displaced parts of the bristle face, so that the
length the bristles extend from the bristle face, and as a consequence the stiffness of
the bristles, varies with distance along the length of the head.

2. A toothbrush according to claim 1 characterised in that more stiff bristles are
provided at places on the head which are convenient for cleaning the broad areas of
the teeth, whilst less stiff bristles are in places on the head which are convenient to
clean the interdental spaces.

3. A toothbrush according to claim 1 or 2 characterised in that the bristle face
has a longitudinally undulating profile of two or more alternating high parts, and
troughs arranged widthways across the head, with either a high part, or a low part
at each end of the head.

4. A toothbrush according to any one of claims 1, 2 or 3 characterised by the
bristle surface having a substantially flat less displaced part at and near its distal end
and at and near its proximal end, and in between two parts more displaced in the
general bristle direction each in the form of a ridge with a surface sloping between
more and less displaced parts thereof, a valley lying between these two ridged parts
and across the width of the head, the valley forming a less displaced part.

5. A toothbrush according to claim 4 characterised in that more long less stiff
bristles extend from the flat parts and the valley, and shorter stiffer bristles extend
from the peaks of the more displaced parts. with bristles of intermediate length on
the slopes of the ridge.
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6. A toothbrush according to any one of the preceding claims characterised in
that groups or tufts of the bristles vary in an alternating manner in length and hence
stiffness along the length of the head of the toothbrush.

7. A toothbrush according to any one of the preceding claims characterised in
that there are long, hence less stiff, distal bristles at and near the distal end of the
head furthest from the handle, long hence less stiff, proximal bristles at and near the
proximal end of the head nearest to the handle, long hence less stiff, intermediate
bristles at and near the longitudinal mid point of the head between the distal and
proximal ends of the head, with shorter hence more stiff, bristles between the distal
and intermediate bristles, and between the proximal and intermediate bristles, the
long less stiff bristles extending from low parts of the bristle face, and the shorter
more stiff bristles extending from high parts of the bristle face.

8. A toothbrush according to any one of the preceding claims characterised in
that the variation in length between the longer and shorter bristles corresponds
directly inversely to the variation in displacement distance between the low and high
parts of the bristle face from which the bristles extend, such that the remote ends of
the bristles lie in substantially a plane parallel to the longitudinal plane.

9. A toothbrush according to any one of claims 1 to 7 characterised in that the
variation in length between the said longer and shorter bristles is greater than the
variation in displacement distance between the less and more displaced parts of the
bristle face from which the bristles extend, such that the remote ends lie in a surface
having concavities corresponding to the positions of the more displaced parts.

10. A toothbrush according to any one of the preceding claims characterised by
bristies arranged in a pattern upon the bristle face of the toothbrush in mats of non
circular section perpendicular to the general bristle direction.

11. A toothbrush according to claim 10 characterised by combinations of
differently sectioned tufts located at different locations on the bristle face..

12. A toothbrush according to any one of the preceding claims characterised by
a pattern of discrete tufts arranged in a generally circular or polygonal pattern, or a
single tuft of generally rounded cross section perpendicular to the bristle face at the
distal end of the bristle pattern on the bristle face.
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13. A toothbrush according to any one of claims 10, 11 or 12 characterised by
the following sequence of tufts, starting from the distal end of the head: (i) a pattern
of discrete second tufts arranged in a generally circular or polygonal pattern, on a
distal low part; (ii) one or more rows of tufts arranged across the toothbrush head
having a cross section which is elongated across the toothbrush head, on the distal
low part; (iii) one or more rows of tufts having a cross section perpendicular to the
tuft axis which has a greater dimension in the direction generally parallel to the
longitudinal axis than in the direction generally perpendicular to the longitudinal
axis, these tufts being located on a first high part of the bristle face; (iv) in a valley
between the first high part and a second high part on the proximal side of the valley
one or more rows of tufts arranged across the toothbrush head having a cross
section which is elongated across the toothbrush head; (v) one or more rows of tufts
having a cross section perpendicular to the tuft axis which has a greater dimension
in the direction generally parallel to the longitudinal axis than in the direction
generally perpendicular to the toothbrush axis, these tufts being located on the
second high part of the bristle face; (vi) at a low part at the proximal end of the
bristle pattern one or more rows of tufts arranged across the toothbrush head, these
tufts having a cross section which is elongated across the toothbrush head.

14. A toothbrush according to any one of the preceding claims characterised in
that the tufts and/or mats are welded into the toothbrush head.

15. A toothbrush according to any one of the preceding claims, substantially as
hereinbefore described with reference to the accompanying drawings.

-12 -



WO 96/25866 PCT/EP96/00714

1/2

LA LB B A

q

=

!

|

L]

|
O

(8 )
~J
L — U
2

Fig. 3

SUBSTITUTE SHEET (RULE 26)



WO 96/25866 PCT/EP96/00714

2/2

LD LE LFLCLFLE 4C B uc 4k
|

Cmmpry \ —-=C
W 7
| | / ( 4 /| /

e TG 4
s (e S

» -, .
Y S
P L. o R £ Bt KR T o

ML) B
2 [ .
Y :n, I
...‘
o -3\“‘?:!.&- SUN, | &
N B S £ L c Y
)

R ZALITN %’
-.-..’.',:Y;::.- .3:'1‘;:';:-::? o

4D LE 4LF LF LE 14 LE

4

B
i
|
I

—A

T

Fig. 6

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

Inter nal Applicauon No

PCT/EP 96/00714

A. CLASSIFICATION OF SUBJECT MATTER

IPC 6  A46B9/04

According to Internatonal Patent Classificauon (IPC) or to both natonal classificaton and [PC

B. FIELDS SEARCHED

Minimum documentaton searched (classification system followed by classficaton symbols)

IPC 6 A46B

Documentation searched other than munimum documentation to the extent that such documents are included in the fields searched

Electroruc data base consulted dunng the internatonal search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * | Citaton of document, with indication, where appropnate, of the relevant passages Reievant to claim No.

A US,A,4 852 202 (LEDWITZ) 1 August 1989 1
cited in the application

see column 3, line 41 - column 4, line 11;
figures

A EP,A,0 471 312 (KAO) 19 February 1992 1
cited in the application
see figures 4-8

A US,A,5 325 560 (PAVONE ET EL.) 5 July 1994 1
cited in the application
see claims; figures

D Further documents are histed in the contnuaton of box C. Patent family members are listed 1n annex.

° Speaial categones of ated documents :
pe s “T" later document published after the internatonal filing date

or prionty date and not in conflict with the applicaton but

“A" document defining the general state of the art which 1s not derl th
consmidered to be of particular relevance :‘L:;dmllomundersund the panciple or theory underiying the
“E" earlter document but published on or after the internatonal “X* document of particular relevance; the caimed invention
filing date cannot be considered novel or cannot be considered to
°L° document which may throw doubts on pnonty clmm(s) or involve an inventve step when the document 15 taken alone
which 15 cited to establish the pt "Y* document of particular relevance; the claimed inventuon
atation or other special reason (as SP“'ﬁ‘d) cannot be considered to involve an inventve step when the
‘0" document refernng to an oral disclosure, use, exhibiaon or document 1s combined with one or more other such docu-
other means ments, such combination being obvious to a person skalled
“P* document published pnior to the internatonal filing date but in the art.
later than the pnonty date claimed "&" document member of the same patent famuly
Date of the actual completion of the internatonal search Date of mailing of the international search report
26 June 1996 12.07.96
Name and mailing address of the ISA Authonzed officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. ( + 31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+ 31-70) 340-3016 Ernst, R

Form PCT/ISA 210 (second sheet) (July 1992)



INTERNATIONAL SEARCH REPORT

Inte; »nal Applicaton No

PCT/EP 96/00714

Information on patent famuly members

cted i search report e emoer(s) rrou
US-A-4852202 01-08-89 NONE

EP-A-0471312  19-02-92 nove
US-A-5325560 05-07-94 ove

Form PCT/1SA/210 (patent family anoex) (July 1992)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

