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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a toothbrush,
and in particular to a toothbrush which incorporates a
device to indicate to the user that a suitable force is being
applied during brushing.

BACKGROUND

[0002] It is widely appreciated that people cause seri-
ous damage to their teeth and gums by brushing too hard,
and there have been a number of designs of toothbrush
aimed at overcoming this problem. Several studies have
arrived at the conclusion that excessive force during
brushing leads to recession on premolars, and also gin-
gival recession, which exposes the underlying cemen-
tum, often leading to hypersensitivity, loss of aesthetics,
and may be a factor in root caries and root surface abra-
sion, leading to root fillings.
[0003] One solution is a brush, which simply will not
transmit excessive force, for example a design disclosed
in DE 3724476 where the neck of the toothbrush buckles
if the user attempts to brush too hard. This, however,
may result in a relatively flimsy product, which may be
frustrating to use, as brushing may continually be inter-
rupted.
[0004] Another known solution is disclosed in US
5502861, which provides a toothbrush with an indicator
which signals to the user if excessive force is being ap-
plied. This has the advantage that the user is provided
with a clear signal that brushing is too hard, and which
can be used to learn to brush correctly. It is disclosed in
US 5282291 that it is thought preferable to make the in-
dicator mechanism an integral part of the brush, rather
than an attachment to it; the latter arrangement generally
results in a brush which is awkwardly shaped and unnat-
ural to use.
[0005] Designs incorporating integral indicators, which
are activated by electrical circuits, are known. In the de-
sign disclosed in US 5282291, components of the circuit
are brought into contact as the brush flexes, completing
the circuit and triggering the indicator. Often, the user
must fit a battery to power the indicator, which due to the
limited size of the brush must be small and is, therefore,
tricky to fit. In designs where a battery is required, access
to the circuitry must be available, for example through a
removable cover. This arrangement is inevitably less hy-
gienic: the cover is unlikely to fit exactly flush with the
handle surface and debris may collect in any gap be-
tween the cover and handle and also in the cavity itself.
The device disclosed in DE 3724476 avoids the problem
of powering the indicator circuit by relying instead on a
piezoelectric component to act as a mechanical-electri-
cal converter producing an electrical signal in response
to the applied force. Obviously, these designs require a
number of miniature components fitted into a small cavity

in the brush handle, which is likely to render them difficult
and therefore expensive to manufacture. Also, it is not
ideal to locate a battery in a persistently damp environ-
ment, especially if it has to be replaced from time to time.
[0006] These disadvantages can be overcome by the
use of an indicator, which does not require a separate
power source or complex circuitry and can be incorpo-
rated easily into the body of the brush. US 6389636, for
example, discloses a toothbrush comprising a piezochro-
mic material, which signals suitable brushing force with-
out the provision of a power supply or electrical circuitry.
See also US 6330730. Weder (Nature, vol 459, no 7243,
pp 45-46) describes polymers which react to stress. US
patent no. 5,320,784 describes a compound suited for
use as a piezochromic material. German patent applica-
tion publication no. 10 2009 035363 describes a piezo-
chrome material substantially comprising a matrix of a
polymer or copolymer, wherein a liquid crystal and a chi-
ral optical active substance are provided in a distributed
manner.
[0007] Despite the foregoing developments, there is
room for further improvements.

BRIEF SUMMARY OF THE INVENTION

[0008] According to a first aspect of the invention there
is provided a toothbrush according to claim 1.
[0009] In certain embodiments, the piezochromic pol-
ymer is contained in a cavity within the toothbrush, and
at least a portion of the toothbrush overlying the cavity
is transparent or translucent such that the piezochromic
polymer is visible. In such embodiments, it is preferred
that the portion of the toothbrush overlying the cavity is
a window located on a back side of the toothbrush, such
that the piezochromic polymer is visible when teeth of a
user are being brushed in front of a mirror.
[0010] The piezochromic polymer is an electrocyclic
ring-opening mechanophore. In certain embodiments,
the electrocyclic ring-opening mechanophore comprises
spiropyran. In some embodiments, the spiropyran mol-
ecule can be incorporated in a poly(methyl acrylate) pol-
ymer or a poly(methyl methacrylate) polymer.
[0011] In certain embodiments, the optical signal is at
least one color change indicative of at least one of ex-
cessive brushing force, acceptable brushing force and
inadequate brushing force.
[0012] In certain embodiments, the toothbrush is free
of a power supply and electrical circuitry.
[0013] In certain embodiments, at least some of the
bristles comprise the piezochromic polymer.
[0014] According to a second aspect of the disclosure,
not in accordance with the present invention as defined
in the appended claims, there is provided a toothbrush
comprising a proximity dye based polymer effective to
emit an optical signal indicative of brushing force.
[0015] In certain embodiments of the second aspect
of the disclosure, the toothbrush further comprises:
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(a) a handle;
(b) a head;
(c) bristles positioned on the head; and
(d) a neck joining the handle to the head,

[0016] wherein at least one of the handle, the head,
the bristles and the neck comprises the proximity dye
based polymer.
[0017] In certain embodiments of the second aspect
of the disclosure, the proximity dye based polymer is con-
tained in a cavity within the toothbrush, and at least a
portion of the toothbrush overlying the cavity is transpar-
ent or translucent such that the proximity dye based pol-
ymer is visible. In some of these embodiments, the por-
tion of the toothbrush overlying the cavity is a window
located on a back side of the toothbrush, such that the
proximity dye based polymer is visible when teeth of a
user are being brushed in front of a mirror.
[0018] In certain embodiments of the second aspect
of the disclosure, the optical signal is at least one color
change indicative of at least one of excessive brushing
force, acceptable brushing force and inadequate brush-
ing force.
[0019] In certain embodiments of the second aspect
of the disclosure, the toothbrush is free of a power supply
and electrical circuitry.
[0020] Further areas of applicability of the present in-
vention will become apparent from the detailed descrip-
tion provided hereinafter. It should be understood that
the detailed description and specific examples, while in-
dicating the preferred embodiment of the invention, are
intended for purposes of illustration only and are not in-
tended to limit the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWING

[0021] The present invention will become more fully
understood from the detailed description and the accom-
panying drawings, wherein:

FIG. 1 is a perspective view of a first embodiment of
the invention showing a brush having an internal cav-
ity which is completely filled with piezochromic ma-
terial;
FIG. 2 is a side view of a brush head according to a
second embodiment of the invention showing bris-
tles interleaved with piezochromic plates;
FIG. 3 is a plan view of the brush head of FIG. 2;
FIG. 4 is a side view of a brush head according to a
third embodiment of the invention showing a mem-
brane at the base of a bristle array;
FIG. 5 is a side view of a modified version of the
brush head of FIG. 4 showing the membrane re-
placed by a bubble of piezochromic material;
FIG. 6 is a side view of a fourth embodiment of the
invention showing two handle sections linked by a
pivot.
FIG. 7 is a cross-sectional view of a fifth embodiment

of the invention showing a lever mechanism for
transmitting brushing force to piezochromic material
in the handle; and
FIG. 8 is a cross-sectional view of a sixth embodi-
ment of the invention showing a hydraulic mecha-
nism for transmitting brushing force to piezochromic
material in the handle.

DETAILED DESCRIPTION OF THE INVENTION

[0022] The following description of the preferred em-
bodiment(s) is merely exemplary in nature and is in no
way intended to limit the invention, its application, or us-
es.
[0023] The invention comprises a toothbrush incorpo-
rating an indicator comprising a pressure (or force) indi-
cating material which provides a signal without the pro-
vision of a power supply, such as a battery, and without
the provision of electrical circuitry, characterized in that
the indicator is capable of providing the signal when a
predetermined brushing pressure (or force) is being or
has been applied.
[0024] Thus, the user can be provided with a visible
signal that a suitable brushing force is being or has been
used, and/or a visible signal that an excessive brushing
force is being or has been used. A suitable brushing force
is preferably less than 3.5 N or less than 3 N or 0.5-2.9
N or 1-2.75 N or 1.5-2.5 N. Thus, in certain embodiments,
the brush can be designed to generate a visible signal
when brushing force is at least 0.5 N, and/or generate a
visible warning signal when brushing force is 3 N or great-
er.
[0025] In certain embodiments, the signal is provided
when a suitable brushing force is being applied and is
absent when brushing force is too high.
[0026] Preferably, the pressure signal is a visible sig-
nal, which indicates to the user when a suitable brushing
pressure and/or an unsuitable brushing pressure is being
applied, but then may relax to its original state, e.g., its
original color and/or intensity, after a period of time. This
may or may not be after the user has finished a normal
brushing regime. As such, the relaxation time of the ma-
terial providing the optical response may typically be in
the region of 1 second to 24 hours, though it is preferably
long enough for the user to register it, and is preferably
less than 24 hours. More preferably, the relaxation time
for the pressure indicating material is from 1 second to
10 minutes or 1-10 seconds or 2-5 seconds.
[0027] A pressure indicating material is a material
adapted to show an optical response upon the application
of pressure. Pressure indicating materials as defined
herein include piezochromic materials, which as defined
herein, refer to materials that show a color change in
response to pressure (or force) being applied thereto.
[0028] In certain embodiments, a pressure indicating
material is a material that shows an optical response to
a stimulus other than pressure, wherein the stimulus is
provided to the material by another element of the tooth-
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brush as a function of brushing force.
[0029] Piezochromic materials include but are not lim-
ited to piezochromic polymers, such as for example, crys-
tals of toluene sulphonate diacetylene polymers; or co-
polymers containing poly(diacetylenes) or poly(sil-
ylenes). Again, the pressure indicating material may be
one susceptible to relative changes in refractive index
upon the application of pressure, for example aromatic
solvents containing poly(N-methyl acrylamide).
[0030] The pressure indicating material in the tooth-
brush of the invention is a piezochromic material of the
electrocylic ring-opening mechanophore type. Potisek et
al., "Mechanophore-Linked Addition Polymers." J. Am.
Chem. Soc., 2007, 129 (45), pp 13808-13809 discloses
suitable methods for preparing certain electrocylic ring-
opening mechanophores of the present invention. Pre-
ferred mechanophores include spiropyran. Preferred pol-
ymers to which the mechanophore is linked include po-
ly(methyl acrylate) and poly(methyl methacrylate).
[0031] In certain embodiments, the indicator is capable
of providing a signal when brushing pressure is being or
has been applied and is absent when brushing pressure
is too high. Thus it is an essential feature of such em-
bodiments that the pressure indicating material is so cal-
ibrated to be capable of providing such a signal. An ex-
ample of such calibration for a brush comprising a pie-
zochromic material may be the presence of only a certain
amount of the active shear sensitive material or the in-
clusion of an additional material, such as a polymer,
which may act as a signal modifier, e.g., by changing the
viscosity of the piezochromic material, which will prevent
a signal being provided if the brushing pressure is too
high.
[0032] It is also envisaged that the signal provided on
application of brushing pressure may be graduated to
reflect changes in brushing pressure within the suitable
range and above the suitable range. For example, the
signal may be green when brushing pressure is optimal;
amber when pressure is sub-optimal but acceptable and
red when pressure is approaching an unacceptable level.
The signal would, of course, disappear when the correct
pressure is no longer being applied. In a similar way, the
intensity of the optical signal may vary with the intensity
of the brushing pressure.
[0033] In an alternative aspect of the invention, the
pressure indicating material is activated not by the proc-
ess of brushing but by the user’s grip. A strong grip may
be suggestive of an aggressive brushing style which may
damage the gums. Thus the indicating material may be
incorporated so as to provide a signal when the user’s
grip is within a range which corresponds to a correct
brushing pressure.
[0034] Indicator materials preferred for use in the in-
vention display an optical response (a color change) with-
in the range of pressure generated by brushing, which is
not affected by the range of temperature to which a brush
is normally subjected. A further property desired of a pre-
ferred indicator material is that this material can relax to

its original state reasonably quickly. An indicator sub-
stance which requires a period of days to recover would
not be suitable for the present application. It has, how-
ever, been found useful to use a material for providing
the optical response which demonstrates a degree of
hysteresis.
[0035] It is envisaged that the relaxation period of the
indicator material may be such that it can be seen when
the correct brushing pressure is being or has been ex-
ceeded during brushing, i.e., the signal disappears as
soon as the correct pressure is no longer being applied.
[0036] The relaxation period may be so short that
changes in brushing technique are quickly represented
by the indicator material and several changes in brushing
technique may be made.
[0037] In the known designs, a separate mechanism
is used to trigger the indicator, for example a predeter-
mined flexure of the brush or movement of the bristles
causes two components to move relative to each other
and to close an electrical circuit. In a preferred embodi-
ment of the invention, the need for such a mechanism is
avoided, as the force exerted on the brush is communi-
cated directly to the indicator.
[0038] Less costly embodiments use a small amount
of the pressure indicating material located in a pad, plate
or bubble located in/on the brush head, in/on the neck of
the brush, in/on the handle of the brush, and/or in/on the
bristles. By way of example, the optical indicator (e.g.,
piezochromic) material can be heat-sealed into a vinyl
envelope, or it can be otherwise encapsulated. Two
plates of the pressure indicating material may be used,
which plates are squashed together by an applied force.
In one example, plates of the material are interleaved
with the brush bristles. Pressure applied to the bristles
causes bending of the bristles as well as the plates. In
an alternative embodiment, the material is formed into a
resilient membrane located at the base of the bristles,
with the brush head preferably being transparent to allow
the pressure indicating material to be visually inspected.
[0039] In another embodiment, a mechanical arrange-
ment is provided to transmit the force to the indicator.
For example, the brush may have two handle sections
linked by a pivot, a portion of one of these sections ex-
tending beyond the pivot into a cavity provided in the
other section. Excessive pressure causes the two sec-
tions to rotate relative to each other, in opposite directions
about the pivot, such that one face of the extended portion
will be brought into contact with the inner surface of the
cavity in which it is located. That interior surface is pro-
vided with a pad of the pressure indicating material. De-
signs such as this, which employ moving elements to
transmit the applied force to the indicator, have the ad-
vantage that the force may be amplified or reduced to
fall within the response range of the pressure indicating
material.
[0040] With regard to the other parts of the brush, the
brush body may be made of materials and with methods
used in the art, for example using injection molding tech-

5 6 



EP 2 680 721 B1

5

5

10

15

20

25

30

35

40

45

50

55

niques and materials such as polypropylene and polyme-
thyl methacrylate. The bristles may be made of materials
which are used in the art, including nylon and polybutyl-
terephthalate.
[0041] Referring to the drawings, FIG. 1 shows a tooth-
brush 10 having a head 20 integrally formed with a handle
30 via a neck 60. The head 20 is provided with bristles
40 made of nylon. The head 20 and handle 30 are made
of a resilient transparent material such as polymethyl
methacrylate and define a cavity 50 extending substan-
tially along the entire length of the brush 10. The cavity
50 is filled with a piezochromic material. A predetermined
pressure (suitable for brushing teeth) applied to the bris-
tles 40, or a predetermined flexure of the handle 30, will
be transmitted to, and thereby cause an optical response
(such as a change of color) of, the piezochromic material.
The cavity 50 may, instead of extending substantially the
entire length of the brush 10, be more localized, for ex-
ample, it may be confined to a neck region 60 joining the
handle 30 to the head 20.
[0042] FIGS. 2 and 3 show respectively a side and plan
view of the head 120 of a second embodiment of the
invention to a larger scale. Bristles 140 are interleaved
with plates 170 made of piezochromic material. Force
applied to the brush head 120 in the direction of arrow F
causes flexure of the bristles 140 and the plates 170 in
the way shown, and this deformation is transmitted to the
plates 170 which will cause an optical response such as
a change in color in the piezochromic material as a func-
tion of brushing pressure.
[0043] FIG. 4 shows a side view of a third embodiment
of the invention, and shows a brush head 220 provided
with bristles 240. The base of each bristle 240 is attached
to a flexible membrane 280, which contains the piezo-
chromic material. Force applied to the bristles 240 in the
direction of arrow D is transmitted to the membrane 280,
and causes it to deform. Deformation of the membrane
280 stresses the piezochromic material contained within
it, causing an optical response in the material such as a
change of color on the application of suitable force.
[0044] FIG. 5 shows a modified version of the brush
head of FIG. 4, in which piezochromic material is con-
tained in a sac 290. Force applied to the bristles 240 is
transmitted to the sac 290 via flexible membrane 280
causing it to deform, thereby causing an optical response
in the piezochromic material. In this modified brush head,
the membrane 280 does not contain piezochromic ma-
terial. Indeed, in a further modification, the membrane is
not required, in which case force applied to the bristles
240 is transmitted directly to the sac 290.
[0045] FIG. 6 shows a side view of a fourth embodiment
of the invention, in which a handle 330 and a neck 360
of the brush 310 are pivotally connected at 400. A portion
410 (indicated in dotted lines) of the neck 360 extends
beyond the pivot 400 into a cavity 350 formed in the han-
dle 330. The neck 360 is integral with the head 320 of
the brush 310.
[0046] In this embodiment, at least the handle 330 is

formed of a transparent plastics material such as polyme-
thyl methacrylate. Force applied to the bristles 340 of the
brush 310 in the direction of arrow G, whilst the handle
330 is being held firmly, causes the handle and the head
320 to rotate relative to each other about the pivot 400
in the directions of the arrows H1 and H2.
[0047] Rotation is impeded as the neck portion 410
comes into contact with a pad 420 containing a piezo-
chromic material. Continued mechanical applied to the
head 320 of the brush 310 is transmitted to the pad 420
causing an optical response in the piezochromic material.
[0048] FIG. 7 shows a cross-sectional view of a fifth
embodiment of the invention, in which brush 710 contains
lever 700, which pivots about fulcrum 780 when force J
is applied against bristles 740, such that force J is trans-
mitted from bristles 740 to piezochromic material 790,
which is located in the neck of the brush. The optical
response of piezochromic material 790 is visible through
window 770. Although FIG. 7 shows the window in the
front side (i.e., bristle side) of brush 710, it is also within
the scope of the invention for piezochromic material 790
and window 770 to be placed on the back side of the
brush with lever mechanism rearranged, e.g., to a second
class type lever wherein fulcrum 780 is located further
down the neck or handle than piezochromic material 790.
[0049] FIG. 8 shows a cross-sectional view of a sixth
embodiment of the invention, in which brush 810 contains
bladder 880, which hydraulically transmits force K, which
is applied against bristles 840, to piezochromic material
890 located in the neck of the brush. The optical response
of piezochromic material 890 is visible through window
870. Although FIG. 8 shows the window in the front side
of brush 810, it is also within the scope of the invention
for piezochromic material 890 and window 870 to be
placed on the back side of the brush.
[0050] In alternative embodiments, polarized materials
are used as pressure indicating material, with pieces of
polarized material being configured such that their planes
of polarization are at 90° to each other. One of the pieces
of material is fixed, and the other is able to move on the
application of excessive pressure (for example by being
attached to a mechanical type embodiment as described
in conjunction with FIGS. 6 and 7 above) such that a
different orientation of polarization planes is achieved,
and thereby a color change is observed. Otherwise, also
envisaged is an embodiment of sheet form polarizers
which are orientated parallel to each other, and which
are separated by an arrangement such as a coiled spring
and/or a helical arrangement, whereby the two polarizers
are caused to rotate relative to each other when they are
brought closer to or further apart from each other in re-
sponse to changes in brushing pressure. As a result, the
polarizers adopt a different configuration relative to each
other, and a color change is observed.
[0051] In a reference example not in accordance with
the present invention as defined in the appended claims,
the pressure indicating material is a polymer that signals
brushing force by re-orientation of initial dye-dye interac-
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tions within neighboring polymer fibers. Such pressure-
sensitive polymers can be created by taking advantage
of the property of certain dye molecules that change color
based on their proximity to other dye molecules. These
"proximity dye based polymers" can be used, e.g., in em-
bodiments analogous to those of FIG. 6, wherein the rel-
ative rotation of handle 330 and head 320 about pivot
400 will cause the dye molecules inside the polymer to
approach each other, and in embodiments analogous to
that of FIGS. 2-3, wherein brushing force causes prox-
imity dye based polymers of the bristles to approach each
other. The enhanced proximity causes the emission
properties of the dye molecule to change either via
charge transfer interaction or excimer formation. This ap-
pears as an optically different color. Repeated high pres-
sure brushing may prevent reversibility and lock in color
and could also be used as an indicator for the lifetime of
a toothbrush.
[0052] As used throughout, ranges are used as short-
hand for describing each and every value that is within
the range. Any value within the range can be selected
as the terminus of the range.

Claims

1. A toothbrush (10) comprising:

(a) a handle (30);
(b) a head (20);
(c) bristles (40) positioned on the head (20);
(d) a neck (60) joining the handle (30) to the
head (20); and

a piezochromic polymer effective to emit an optical
signal indicative of brushing force, wherein the pie-
zochromic polymer comprises an electrocyclic ring-
opening mechanophore;
wherein at least one of the handle (30), the head
(20), the bristles (40) and the neck (60) comprises
the piezochromic polymer; and
characterized in that at least a bristle-contacting
surface of the head (20) comprises the piezochromic
polymer, and the bristles (40) are transparent or
translucent such that a color of the bristle-contacting
surface of the head (20) is visible.

2. The toothbrush of any preceding claim, wherein the
piezochromic polymer is contained in a cavity (50)
within the toothbrush, and at least a portion of the
toothbrush overlying the cavity (50) is transparent or
translucent such that the piezochromic polymer is
visible.

3. The toothbrush of claim 2, wherein the portion of the
toothbrush overlying the cavity (50) is a window lo-
cated on a back side of the toothbrush, such that the
piezochromic polymer is visible when teeth of a user

are being brushed in front of a mirror.

4. The toothbrush of any preceding claim, wherein the
piezochromic polymer comprises spiropyran.

5. The toothbrush of claim 4, wherein the piezochromic
polymer comprises poly(methyl acrylate) or poly(me-
thyl methacrylate).

6. The toothbrush of any preceding claim, wherein the
optical signal is at least one color change indicative
of at least one of excessive brushing force, accept-
able brushing force and inadequate brushing force.

7. The toothbrush of any preceding claim, wherein the
toothbrush is free of a power supply and electrical
circuitry.

8. The toothbrush of any of claims 2-7, wherein at least
some of the bristles (40) comprise the piezochromic
polymer.

Patentansprüche

1. Zahnbürste (10), aufweisend:

(a) einen Griff (30);
(b) einen Kopf (20);
(c) am Kopf (20) positionierte Borsten (40);
(d) einen den Griff (30) mit dem Kopf (20) ver-
bindenden Hals (60); und

ein piezochromes Polymer, das zur Ausgabe eines
die Kraft beim Bürsten anzeigenden optischen Sig-
nals wirksam ist, wobei das piezochrome Polymer
ein elektrozyklisches ringöffnendes Mechanophor
ist;
wobei zumindest entweder der Griff (30), der Kopf
(20), die Borsten (40) oder der Hals (60) das piezo-
chrome Polymer aufweisen; und
dadurch gekennzeichnet, dass mindestens eine
mit den Borsten in Kontakt stehende Oberfläche des
Kopfes (20) das piezochrome Polymer aufweist, und
die Borsten (40) transparent oder lichtdurchlässig
sind, so dass eine Farbe der mit den Borsten in Kon-
takt stehenden Oberfläche des Kopfes (20) sichtbar
ist.

2. Zahnbürste nach Anspruch 1, wobei das piezochro-
me Polymer in einem Hohlraum (50) innerhalb der
Zahnbürste enthalten ist und mindestens ein Ab-
schnitt der den Hohlraum (50) überlagernden Zahn-
bürste transparent oder lichtdurchlässig ist, so dass
das piezochrome Polymer sichtbar ist.

3. Zahnbürste nach Anspruch 2, wobei ein Abschnitt
der den Hohlraum (50) überlagernden Zahnbürste

9 10 



EP 2 680 721 B1

7

5

10

15

20

25

30

35

40

45

50

55

ein an der Rückseite der Zahnbürste befindliches
Fenster ist, so dass das piezochrome Polymer sicht-
bar ist, wenn ein Nutzer die Zähne vor einem Spiegel
putzt.

4. Zahnbürste nach einem der vorigen Ansprüche, wo-
bei das piezochrome Polymer Spiropyran enthält.

5. Zahnbürste nach Anspruch 4, wobei das piezochro-
me Polymer Poly(methylacrylat) oder Poly(methyl-
methacrylat) enthält.

6. Zahnbürste nach einem der vorigen Ansprüche, wo-
bei das optische Signal mindestens eine Farbände-
rung ist, die mindestens entweder eine übermäßige
Kraft beim Bürsten, eine akzeptable Kraft beim Bürs-
ten oder eine unzureichende Kraft beim Bürsten an-
zeigt.

7. Zahnbürste nach einem der vorigen Ansprüche, wo-
bei die Zahnbürste frei ist von einer Spannungsver-
sorgung und einer elektrischen Schaltung.

8. Zahnbürste nach einem der Ansprüche 2 bis 7, wo-
bei mindestens einige der Borsten (40) das piezo-
chrome Polymer aufweisen.

Revendications

1. Brosse à dents (10) comprenant :

(a) un manche (30) ;
(b) une tête (20) ;
(c) des soies (40) positionnées sur la tête (20) ;
(d) un collet (60) joignant le manche (30) à la
tête (20) ; et

un polymère piézochromique efficace pour émettre
un signal optique indicateur d’une force de brossage,
dans laquelle le polymère piézochromique com-
prend un mécanophore électrocyclique à ouverture
de chaîne cyclique ;
dans laquelle au moins un(e) parmi le manche (30),
la tête (20), les soies (40) et le collet (60) comprend
le polymère piézochromique ; et
caractérisée en ce qu’au moins une surface au con-
tact des soies de la tête (20) comprend le polymère
piézochromique, et les soies (40) sont transparentes
ou translucides de telle sorte qu’une couleur de la
surface au contact des soies de la tête (20) est visi-
ble.

2. Brosse à dents selon une quelconque revendication
précédente, dans laquelle le polymère piézochromi-
que est contenu dans une cavité (50) à l’intérieur de
la brosse à dents, et au moins une partie de la brosse
à dents recouvrant la cavité (50) est transparente ou

translucide de telle sorte que le polymère piézochro-
mique est visible.

3. Brosse à dents selon la revendication 2, dans laquel-
le la partie de la brosse à dents recouvrant la cavité
(50) est une fenêtre située sur un côté arrière de la
brosse à dents, de telle sorte que le polymère pié-
zochromique est visible lorsque les dents d’un utili-
sateur sont brossées devant un miroir.

4. Brosse à dents selon une quelconque revendication
précédente, dans laquelle le polymère piézochromi-
que comprend un spiropyrane.

5. Brosse à dents selon la revendication 4, dans laquel-
le le polymère piézochromique comprend un po-
ly(acrylate de méthyle) ou un poly(méthacrylate de
méthyle).

6. Brosse à dents selon une quelconque revendication
précédente, dans laquelle le signal optique est au
moins un changement de couleur indicateur d’au
moins une parmi une force de brossage excessive,
une force de brossage acceptable et une force de
brossage inadéquate.

7. Brosse à dents selon une quelconque revendication
précédente, dans laquelle la brosse à dents est dé-
pourvue d’une alimentation en énergie et d’un en-
semble de circuits électriques.

8. Brosse à dents selon l’une quelconque des reven-
dications 2 à 7, dans laquelle au moins certaines des
soies (40) comprennent le polymère piézochromi-
que.
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