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TOOTHBRUSH WITH RESILIENTLY
FLEXIBLE HEAD

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This 1s a continuation of application Ser. No. 08/306,842,
filed Sep. 14, 1994, now abandoned, which 1s a continuation
of 08/122,240, filed Sept. 27, 1993 now abandoned, which
1s a 371 of PCT/EP92/00696, filed Mar. 25, 1992.

The present invention relates to a novel article, being a
toothbrush, and in particular to a toothbrush having a
flexible zone 1n its head.

When brushing one’s teeth, particularly with a conven-
tional toothbrush having a rigid head, it can be difficult to
reach all parts of the teeth in order to brush the teeth
satisfactorily. It 1s also difficult with such brushes to main-
tain an optimum angle between the teeth and the head of the
toothbrush for effective brushing and cleaning, necessitating
continual repositioning of the brush in the hand throughout
the brushing process. Consequently, there 1s a tendency to
apply excess brushing pressure to some teeth and msufhicient
pressure to other teeth. The resultant combination of excess
brushing pressure and inadequate cleaning or bad cleaning,
technique can result in damage to both teeth and gums.

Although angled-head toothbrushes have been suggested
as an attempt to overcome some of these difficulties, they do
not satisfactorily meet all the requirements.

Proposals have also been made for toothbrushes having
flexible handles or flexible zones in their handles to assist in
accommodating the orientation of the bristle-bearing head of
the brush of the profile of an mdividual’s teeth and gums.

Such toothbrushes are disclosed for example in EP-A-
0336641, U.S. Pat. No. 4,520,526, DE-OL-3640898,

DE-OL-3612108, CH-0155730 and IT-485723.

In some circumstances it 1s desirable to further 1improve
the flexibility of the head relative to the direction of the
handle of the toothbrush.

Accordingly the present invention provides a toothbrush,
having a handle and at one end thercof a bristle-bearing
head, wherein the head 1s in the form of two or more
segments flexibly and resiliently linked to each other and/or
to the handle, one or more of the segments being bristle-
bearing.

The toothbrush head of this invention, being flexible, can
flex under the action of toothbrushing so as to accommodate
itself to the differing profiles of individual users’ teeth. In
particular, teeth generally lie 1n a “C” shaped curve within
the upper and lower jaw, the row of teeth consequently
having a convex outer curve and a concave inner curve. The
flexible head of the tooth-brush of the inventors can bend to
accommodate 1tself to both the convex and concave curves
of the teeth generally better than would be the case with a
conventional rigid-headed toothbrush.

In a first embodiment of this invention, the head may be
formed as an 1ntegral extension to the handle. In a second
embodiment the handle may be extended 1nto the form of a
frame wholly or partly surrounding the head, and to which
the head 1s linked, preferably flexibly and resiliently. Within
such a frame the head may be integrally formed, or may be
made as a separate part and fastened into the frame.

The head may be 1n a variety of segmented forms. For
example 1n a first form, suitable both for when the head 1s
formed as an integral extension of the handle or when the
head 1s surrounded by a frame, the head may have bristles
mounted 1n one face, and the opposite face may have one or
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2

more grooves therein. In such a head the lands between the
grooves comprise the segments, and flexible resilient linking
occurs about the thinned regions of head material at the
bottom of the grooves.

In this first form of head, one or more of the grooves
should be transverse to the longitudinal axis of the handle,
to provide flexibility of the head in a plane containing this
axis. Additionally or alternatively there may be one or more
orooves aligned parallel to the longitudinal axis of the
handle and/or one or more grooves aligned. Preferably there
are only transverse grooves. Suitably there need be only one
such transverse groove.

In this first form of head, the depth and/or width of the
orooves, and/or the frequency of the grooves per unit
distance, along the length and/or across the breadth of the
head may be varied. By variation 1n this way the flexibility
and/or resilience of linking and consequently of the whole
head along the length and/or across the breadth of the head
may be varied. For example by having deeper grooves at the
end of the head furthest from the handle, the head can be
made to be more flexible at this end. Preferably flexibility
and/or resilience only along the length of the head 1s
controlled 1n this way.

In this first, grooved, form of head, one or more of the
ogrooves may be wholly or partly filled with an elastomeric
material. In this way too the flexibility and/or resilience of
the head may be varied and contamination of the grooves by
for example toothpaste deposits etc may be reduced or
avolded completely. The colour of the elastomeric material
may be the same as that of the material of the head, or 1t may
be different thereby achieving a distinctive stripped or
otherwise patterned appearance.

When the head 1s of the above described grooved form,
and 1s wholly or partly surrounded by a frame, the frame
preferably completely surrounds the head. The head may be
linked to the frame handle at various points around the
perimeter of the head, but 1s preferably linked to the frame
at one or more points 1n a plane that includes the longitudinal
ax1s of the handle. The head may alternatively or addition-
ally be linked at points in a plane at 90° to the longitudinal
axis of the handle. These links may be bridging portions of
the material of the head or frame, and by varying the
dimensions of these bridging portions the degree of flex-
ibility and/or resilience of the linking may be varied. For
example the degree of flexibility and/or resilience of these
links can be made such that the head may be made to rock
about these links, 1n addition to flexing.

In a second segmented form for example, suitable for use
when the head 1s surrounded by a frame, the head 1s 1n the
form of one or more chains of bristle carriers, flexibly and
resiliently linked to each other, and linked at least one end
of the chain to the frame. The linking may be by bridging
portions of the material of the head or frame, and by varying
the dimensions of the degree of flexibility and/or resilience
of the linking may be varied.

In a third segmented form for example the head may be
in the form of segments which are not joined to each other
but are flexibly and resiliently linked to the handle or to the
frame. In one such embodiment, the head may be 1n the form
of segments linked to the handle or to the frame by thin
spines, ¢.g., stalk-like bridging portions for example ori-
ented mnwordly from a surrounding frame. By varying the
dimensions of these stalk-like bridging portions the degree
of flexibility and/or resilience of the linking may be varied.

In all forms of the head in which a frame 1s present, the
frame may bear bristles, which may have the same or
different distribution, length, orientation, colour or stiffness
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to those on the head. Conveniently bristles when present on
the frame may be shorter than those on the head.

The bristles may be uniformly distributed over the head,
and the frame, 1f present, but preferably the bristles are
distributed 1n discrete tufts. There may be one or more tuits
per segment. In one embodiment of a head which 1s 1n the
form of chains of linked bristle carriers, each carrier may
carry one or two tufts of bristles.

In all forms of the toothbrush of this invention in Which
there 1s a frame, the space(s) between the head and the frame
may be partly or wholly filled with a flexible and/or resilient
material, which may be an elastomeric material and/or may
be 1n the form of a thin diaphragm. By varying the degree
of such filling and the material used the degree of flexibility
and/or resilience of the head may be varied.

The toothbrush (i.e. the handle, head and bristles) of the
invention may be made of materials which are conventional
in the manufacture of toothbrushes especially, plastics mate-
rials. Suitable plastics materials include, for example, polya-
mides and polypropylenes. An example of a suitable polya-
mide is the material ‘Ultramid B3’ (Trade mark, marketed by
BASEF, Federal Republic of Germany), having a modulus of
elasticity (DIN 53452) of 3000. An example of a Suitable
polypropylene is the material ‘Novolene 1100 HX’ (Trade
mark, marketed by BASEF, Federal Republic of Germany),
which 1s a homopolymer and has a modulus of elasticity
(DIN 53457) of 1400. Such a polypropylene homopolymer
may optionally be used in admixture with a polypropylene
block co-polymer, such as the material ‘Novolene 2500 HX’
(Trade mark, marketed by BASF, Federal Republic of
Germany), for example in an 80:20 mixture by weight (1100
HX: 2500 HX).

The handle may be of a shape which 1s conventional in
the manufacture of toothbrushes. It may however be advan-
tageously made 1n the form described in EP-0336641-A, the
contents of which are included by reference, more particu-
larly as described in column 1 lines 36"49 thereof.

In use, the toothbrush of this invention may be used for
cleaning the teeth by an entirely conventional toothbrushing
hand action, preferably in a manner recommended by dental
health authorities. The toothbrush of the invention may also
be used 1n electrically driven toothbrushes.

The invention will now be described by way of example
only, with reference to the accompanying drawings, in
which:

FIG. 1 shows a toothbrush head integral with the handle
and divided into segments by grooves.

FIG. 2 shows a toothbrush head divided into segments by
ogrooves, and within a frame extension of the handle.

FIG. 3 shows a variant of the head of FIG. 2 in which the
head 1s divided 1nto 2 segments by a single groove.

FIG. 4 shows a toothbrush head 1n the form of a chain of
linked bristle carriers within a frame extension of the handle.

FIG. 5 shows a toothbrush head 1n the form of segments
linked to a frame extension of the handle by stalk-like
bridging portions.

Referring to FIGS. 1A, 1B, 1C and 1D, a toothbrush head
(11) 1s formed integrally at one end of a handle (12). The
head (11) and handle (12) are shown in an underside view in
FIG. 1A, 1n a top view 1n FIG. 1B and 1n longitudinal section
about the line A—A 1n FIGS. 1C and 1D.

The head (11) has two substantially parallel faces, and in
a top face are mounted bristles distributed 1n a plurality of
tufts (13). The lower face is divided by a series of parallel
grooves (14) transverse to the longitudinal axis A—A of the
handle, into segments (15) being the lands between the
grooves (14), leaving a thinned and consequently flexible
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4

and resilient region of head material (16) at the bottom of the
grooves (14). The bristles (13) are mounted in these seg-

ments (15).
In FIGS. 1C and 1D the depth of the grooves (14) is
shown to decrease 1n the direction towards the handle (12),

the deepest grooves being closest to the end of the head
furthest from the handle. This results 1n graded flexibility of
the head (11), the part of the head (11) furthest from the
handle (12) being the more flexible by virtue of the thinner
head material (16) at the bottom of the grooves (14) in this
area.

In FIGS. 1E and 1F the grooves (14) are partly filled with
an elastomeric material (17), which is of a different colour
to the head material, imparting a striped appearance to the
underside of the head.

In FIGS. 1D and 1F the head (11) is shown as flexing
under the application of pressure at the point indicated by the
arrow, 1nto a convex curve of bristle tufts (13), accommo-
dating itself to the curve of the inner side of the line of the
teeth to assist thorough cleaning, whilst 1ts resilience assists
gentle cleaning.

Referring to FIGS. 2A, 2B, 2C, 2D, 2E, 2F and 2G, a
toothbrush head (21) is surrounded by a frame (22) exten-
sion integrally formed at one end of a handle (23), which are
shown 1n an underside view 1n FIG. 2A, 1n a top view 1n FIG.
2B, 1n sections about the line A—A 1n FIGS. 2C, 2E and 2G,
In a cross section about the line B—B 1n FIG. 2D, and 1n an
overall side view 1n FIG. 2F.

The head (21) is flexibly and resiliently linked to the
frame (22) by bridging portions (24) of thin head/handle
material, at two points 1n line with the longitudinal axis of
the head (21) and frame (22), the upper part of which may
be closed with a thin diaphragm (not shown) of elastomeric
material.

The head (21) has a construction similar to that of the
head shown 1n FIG. 1, 1.e. 1t has two substantially parallel
faces, in a top face being mounted tufts (26) of bristles, the
lower face being divided into segments (27) by lateral
grooves (28).

In FIG. 2G, the grooves (28) are shown as being partly
filled with an elastomeric material (29) of a different colour
to that of the head material, imparting a striped appearance
to the underside of the head (21).

In FIGS. 2D and 2E of the head (21) is shown as flexing
under the application of pressure of the point indicated by
the arrow 1n FIG. 2E, into a concave curve of bristle tufts
(26), accommodating itself to the outer side of the line of
teeth. Furthermore the ability of the head (21) to flex in this
concave manner contributes to a gentle tooth-cleaning
action. In FIG. 2D the application of pressure of the point
indicated by the arrow has resulted in rocking of the head
(21) about the axis between the two bridging portions (24),
to assist in accommodating the head (21) to the shape and
orientation of the teeth.

Referring to FIGS. 3A, 3B, 3D, 3E and 3F, a toothbrush
head (31) is surrounded by a frame (32) extension integrally
formed with a handle (33) which are shown in an underside
view 1n FIG. 3A, 1n a top view 1 FIG. 3B, 1 a longitudinal
section about the line A—A 1n FIGS. 3C, 3D and 3F and 1n
an overall side view 1n FIG. 3E.

The head (31) is flexibly and resiliently linked to the
frame (32) by bridging portions (34) of thin head/handle
material, at two regions in line with the longitudinal axis of
the head (31), leaving a narrow gap (35) between the head
(31) and the frame (32), the upper part of which may be
closed with a thin diaphragm (not shown) of elastomeric
material.
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The head (31) has a construction similar to that of the
head of FIG. 2, with an upper face having tufts (36) of
bristles mounted therein. The lower face 1s divided into two
segments (37) by a single lateral groove (38).

In FIG. 3F, the single lateral groove (38) is shown partly
filled with an elastomeric material (39) of a colour different
to that of the head material, imparting a striped appearance

to the underside of the head (31).

In FIG. 3D, the head (31) is shown as flexing under the
application of pressure at the point indicated by the arrow
into a concave fold of bristle tufts (36) accommodating itself
to the outer side of the line of the teeth.

The two bridging portions (34) are wider than those
shown in FIG. 2, and hence the head (31) does not so readily
undergo rocking motion about these bridging portions (34)
as does the head of FIG. 2.

Referring to FIGS. 4A, 4B, 4C, 4D, 4E and 4F, a
toothbrush head (41) is surrounded by a frame (42) exten-
sion of a handle (43), which are shown 1n an underside view
in FIG. 4A,1n a top view 1n FIGS. 4B and 4F, 1n longitudinal
section about line A—A 1n FIGS. 4C and 4D and 1n an
overall side view 1n FIG. 4E.

The head (41) is in the form of a series of bristle carriers
(44) which are flexibly and resiliently linked by thin bridg-
ing portions (45) to each other and to the frame (42). The
bristle carriers (44) carry one or two tufts (46) of bristles.
More tufts (47) of bristles are mounted on the frame (42) in
an outer ring of tufts (47) which are shorter than tufts (46).

Within frame (42) there is a space (48) around the chain
of bristle carriers (44), which in FIG. 4F is shown filed with
an elastomeric material (49) which is of a different colour to
that of the frame (42) and bristle carriers (44).

In FIG. 4D the head (41) is shown as flexing under the
application of pressure at the point indicated by the arrow 1n
FIG. 4D into a concave curve of tufts (46) accommodating
itself to the outer side of the line of the teeth. The linking of
individual tufts (46) in this way assists towards a very gentle
tooth cleaning action.

Referring to FIGS. 5A, 5B, 5C, 5D, 5E, SF and 3G, a
toothbrush head (81) is surrounded by a frame (52) exten-
sion of a handle (53), which are shown in an underside view
in FIG. 5A, 1n a top view 1n FIGS. 5B and SE, 1n longitudinal
section view about line A—A 1n FIGS. 5C, SE and 5G, and
in a cross sectional view in FIG. 5D. The overall sideways
appearance of this toothbrush is i1dentical to FIG. 2F.

The head (52) is in the form of a series of segments (54),
which are flexibly and resiliently linked by stalk-like por-
tions (85) to the frame (52), leaving a narrow gap (56)
between the head (51) and the frame (52), and between the
segments (54). The segments (54) carry one or more tufts
(§7) of bristles.

In FIGS. SF and 5G the gap (5§6) is shown as being partly
filled with an elastomeric material (58) which 1s of a
different colour to that of the segments (54) and the frame
(52).

In FIGS. 5D and SE the head (51) is shown as flexing
under the action of pressure of the point indicated by the
arrow Into a concave curve of tufts (§7) accommodating
itself to the outer side of the line of the teeth.

[ claim:
1. A toothbrush comprising:

a handle, and at one end thereof,

a bristle-bearing head made of plastics material having a
face and an opposite face,

the head having at least two segments flexibly and resil-
iently linked to each other and having at least one of the
segments being bristle bearing,
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the head having bristles mounted on one face of the head
and the opposite face of the head having at least one
oroove formed therein,

cach of said at least one groove being formed between the
segments such that the segments form a land on either
side of a groove, and each groove containing an elas-
tomeric material different from said plastics material.

2. A toothbrush according to claim 1 wherein said at least
one groove 1s aligned transverse to the longitudinal axis of
the toothbrush.

3. A toothbrush according to claim 1 wherein the tooth-
brush comprises only one groove.

4. A toothbrush according to claim 1 wherein the depth of
said at least one groove, width of said at least one groove,
or the frequency per unit distance of said at least one groove
along the length or across the width of the head, varies with
distance along the head.

5. A toothbrush comprising

a handle, and at one end thereof,

a bristle bearing head made of plastics material having a
face from which bristles extend and an opposite face,

the head comprising at least two segments flexibly and
resiliently linked to each other and having at least one
of the segments being bristle bearing,

the head having bristles mounted on one face of the head
and the opposite face of the head having at least one
ogroove formed therein,

cach of said at least groove being formed between the
segments such that the segments form a land on either
side of a groove, and each groove containing an elas-
tomeric material,

the head further including a frame integral to the handle
and wholly surrounding the segments whereby at least
one space 1s formed between the frame and the
segments,

said at least one space containing a flexible and resilient

material therein.

6. A toothbrush according to claim 5 wherein the head 1s
linked to the frame 1n at least one point within a plane that
includes the longitudinal axis of the toothbrush.

7. A toothbrush according to claim 5 wherein the head 1s
linked to the frame 1n at least one point within a plane which
1s 90 degrees to the longitudinal axis of the toothbrush.

8. A toothbrush according to claim 5§, wherein said at least
onc space between the frame and the segments contain a
flexible and resilient thin diaphragm.

9. A toothbrush according to claim § wherein said at least

one space between the frame and the segments contain a
flexible and resilient elastomeric material.

10. A toothbrush comprising
a handle, and at one end thereof,

a bristle bearing head made of plastics material having a
face from which bristles extend and an opposite face,

the head comprising at least two segments flexibly and
resiliently linked to each other and having at least one
ol the segments being bristle bearing,

the

head further including a frame integral to the handle,

stalk-like bridging portions extending inwardly from said
frame to the segments for linking said segments to said
frame, whereby spaces are formed between the
segments, and between the segments and the frame, and

said spaces containing an elastomeric material.
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11. A toothbrush comprising the head having at least two segments flexibly and resil-
a handle, and at one end thereof, iently linked to each other and having at least one of the
a bristle bearing head made of plastics material having a segments being bristle bearing,

face from which bristles extend and an opposite face, s the head having bristles mounted on one face of the head
the head comprising at least two segments tlexibly and and having at least one groove formed therein,

resiliently linked to each other and having at least one

of the segments being a bristle carrier each of said at least one groove being formed between the

segments such that the segments form a land on either
side of a groove, and each groove containing an
elastomeric material different from said plastic
material, the elastomeric material controlling the
degree of flexibility and resilience in the linkage
between the segments.

15 14. The toothbrush of claim 13, wherein the toothbrush

the head further including a frame integral to the handle,

said head comprising at least one chain of bristle carriers 10
being flexibly and resiliently linked to each other and
being linked at least at one end to said frame,

said head having at least one space being formed between
the frame and said at least one chain of bristle carriers,

said at least one space being {filled with a flexible and

resilient material. comprises only one groove.
12. A toothbrush according to claim 5, 10 or 11 including 15. The rtoothbrush of claim 13, wherein at least two
bristles borne by and extending from the frame. segments are bristle bearing.

13. A toothbrush comprising: 50 16. The toothbrush of claim 13, wherein said at least one

a handle, and at one end thereof, groove is on said opposite face.

a bristle-bearing head made of plastics material having a
face and an opposite face, * ok sk ok ok
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