(19)

*EP003272310B1*
(11)

EP 3 272 310 B1

EUROPEAN PATENT SPECIFICATION

(12)

(45) Date of publication and mention

(51) Int Cl.:

A61C 17/34 (2006.01)
A46D 1/00 (2006.01)

of the grant of the patent:
17.06.2020 Bulletin 2020/25

A61C 17/22 (2006.01)
A46B 9/04 (2006.01)

(21) Application number: 16180792.0
(22) Date of filing: 22.07.2016
(54) BRUSH HEAD AND ELECTRIC TOOTHBRUSH
BÜRSTENKOPF UND ELEKTROZAHNBÜRSTE
TÊTE DE BROSSE ET BROSSE À DENTS ÉLECTRIQUE
(84) Designated Contracting States:

AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

(43) Date of publication of application:
24.01.2018 Bulletin 2018/04

(73) Proprietor: Braun GmbH
61476 Kronberg (DE)

(72) Inventors:

EP 3 272 310 B1

• Störkel, Ulrich
61476 Kronberg/Taunus (DE)
• Schmelcher, Heidrun
61476 Kronberg/Taunus (DE)
• Altmann, Niclas
61476 Kronberg/Taunus (DE)

• Renz, Anke
61476 Kronberg/Taunus (DE)

(74) Representative: P&G Patent Germany
Procter & Gamble Service GmbH
Sulzbacher Straße 40
65824 Schwalbach am Taunus (DE)

(56) References cited:

EP-A1- 1 774 924
US-A1- 2002 138 926
US-A1- 2004 200 016

EP-A1- 2 543 277
US-A1- 2003 163 881
US-A1- 2005 060 822

• MARSHA A. VOELKER ET AL: "Catalogue of
tooth brush head designs", THE JOURNAL OF
DENTAL HYGIENE, vol. 87, no. 3, 1 June 2013
(2013-06-01), pages 118-133, XP055322760,

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).
Printed by Jouve, 75001 PARIS (FR)

1

EP 3 272 310 B1

Description

Fig. 3A

FIELD OF THE INVENTION
[0001] The present disclosure is concerned with a
brush head comprising a plurality of tufts consisting of
filaments and it is concerned with an electric toothbrush
comprising such a brush head.
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[0002] It is known that brush heads of electric toothbrushes usually comprise a plurality of tufts consisting of
filaments and that the tuft arrangement can take various
forms as there is a high variability in the tuft shapes, tuft
sizes, and filament types as exemplified in
US2003/163881 A1, US2002/138926 A1 and
US2005/060822 A1 . Thus, a plethora of different tuft arrangements were proposed for different brushing objectives, e.g. for optimal cleaning, for optimal gum massage,
for sensible users, for interdental cleaning etc.
[0003] A high percentage of users prefer soft brush
heads as the respective users may have highly sensitive
gums or a general fear of enamel abrasion and gum irritation associated with medium to hard brush heads.
While soft brush heads are known as such, e.g. MARSHA
A. VOELKER ET AL: "Catalogue of tooth brush head
designs",THE JOURNAL OF DENTAL HYGIENE, vol.
87, no. 3, 1 June 2013 (2013-06-01), pages 118-133, it
represents a challenge to combine a soft brushing impression with a good cleaning efficacy.
[0004] It is thus an object of the present disclosure to
provide a brush head and an electric toothbrush comprising a brush head that are improved over known brush
heads or at least represent an alternative to known brush
heads, where the brush head comprises a tuft arrangement that is gentle in use, while still having a good cleaning efficacy.

Fig. 4B

Fig. 5

Fig. 6
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DETAILED DESCRIPTION OF THE INVENTION
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[0005] The invention relates to a brush head for an
electric toothbrush as defined by claim 1.
[0006] In accordance with an aspect there is provided
an electric toothbrush comprising such a brush head.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1

Fig. 2

is a schematic depiction of an electric toothbrush as proposed comprising a brush head,
which in particular may be a replaceable brush
head;
is a schematic depiction of an example replaceable brush head in accordance with the

present disclosure;
is a depiction of an example non-tapered filament;
is a depiction of an example tapered filament;
is a schematic depiction of an example tuft
consisting of filaments, which tuft is mounted
on a mounting side of a carrier;
is a depiction of the elongated (here: elliptical)
cross-sectional shape of the tuft shown in Fig.
4A taken along plane B-B;
is a depiction of an example elongated cross
sectional shape and the related approximation ellipse;
is a top view onto an example mounting side
of a carrier where the tufting areas of a plurality
of tufts are shown; and
is a depiction of an example elongated crosssectional shape of a tuft defined via circular
segments.
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SUMMARY OF THE INVENTION

[0007] The present disclosure is further elucidated by
a detailed description of example embodiments and with
reference to figures. In the figures

Fig. 3B
Fig. 4A
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[0008] A brush head of an electric toothbrush, in particular a replacement brush head - i.e. a brush head that
can be repeatedly attached to and detached from a handle of an electric toothbrush - as proposed herein comprises tufts having filaments of a particular thin diameter
in a range of between 127 mm (5.0 mil) and 102 mm (4.0
mil). A brush head as proposed comprises only tufts having filaments in the given diameter range. While one focus
of the present disclosure is on brush heads that only comprise tufts consisting of the mentioned thin filaments, it
shall generally not be excluded that additional elastomeric elements are disposed on the brush head as well (the
elastomeric elements then not being considered as tufts).
Elastomeric elements can support the gentle impression
and may add further benefits of the brush head such as
a gum massage feature.
[0009] Filaments used for toothbrushes (e.g. available
from DuPont, Delaware, USA) often have a circular
cross-sectional shape so that the cross-sectional area
can be directly computed from the diameter, but other
shapes are possible and are used as well, e.g. flowerlike cross-sectional shapes, triangular shapes etc. - the
cross-sectional area of these non-circular filaments shall
then have the same value as the respective circular filaments mentioned above, i.e. the cross-sectional area
shall be lower than about 12,668 mm2 (which area relates
to a circular filament having a diameter of 127 mm). It had
been found that filaments being such thin create the impression of gentleness during brushing. This is essentially caused by the bending stiffness of the filaments,
which becomes drastically reduced when the diameter
is reduced due to the dependency of the bending stiffness
on the fourth power of the radius of a circular filament. It
was found with respect to the present disclosure that tufts
comprising thin filaments should have a relatively high
tufting area (i.e. the area of the tuft in a plane perpendic-
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ular to the height extension direction of the tuft at the
level of the mounting side) to counterbalance the reduced
bending stiffness of the individual filament. Typical tufting
areas for regular toothbrushes are often circa 1.77 mm2
for a circular tuft having a diameter of 1.5 mm. It was
found that tufts having only thin filaments in the range as
mentioned should have a cross-sectional area of at least
about 2.4 mm2, of at least about 2.6 mm 2, and further in
particular of at least about 2.8 mm2. By increasing the
tufting area of a tuft, the lower bending stiffness of the
individual thin filaments is counterbalanced in a manner
that keeps the gentleness feeling but increases the stability of the tuft and thus supports effective cleaning.
Thus, a brush head having only tufts with filaments of
below about 127 mm and where each tuft has a crosssectional area of at least 2.4 mm2 (in particular of at least
about 2.8 mm2) provides a good gentleness impression
(i.e. are experienced by users as a "soft" brush) in combination with good cleaning efficacy due to the large tufting area of the tufts that counterbalances the low bending
stiffness of the thin filaments. The brush head thus comprises only tufts having a tufting area as proposed and a
filament diameter as proposed. This shall not exclude
that elastomeric elements are present as well.
[0010] The length of a filament between the mounting
side of the carrier and its free end may be in the range
of between 5.0 mm to 12.0 mm, in particular in the range
of between 7.5 mm and 9.0 mm. While many standard
brush heads have an average filament length of below
8.0 mm (e.g. the Oral-B Precision Clean (EB17) brush
head had 18 tufts with a filament length of 7.5 mm and
only six tufts for interdental cleaning with a filament length
of 8.2 mm, so that an average filament length of 7.675
mm was achieved), the gentleness of the brush head can
be improved with an average filament length of at least
about 8.0 mm, in particular of at least 8.2 mm, and further
in particular of at least 8.4 mm. The bending stiffness of
a filament decreases with increasing length and thus the
gentle feeling of the brush can enhanced by increasing
the length of the filaments, while the length may not be
arbitrarily increased as very long filaments bend to easily
away and do not provide good cleaning performance anymore. Some tufts may comprise filaments of different
lengths and some tufts may comprise only filaments of
the same length. Tufts having filaments of different length
may be arranged such that the free ends of the filaments
lie on a common surface (i.e. a planar surface that is
inclined versus the mounting side surface of the carrier).
In particular, at least a sub-plurality of tufts disposed on
the circumference of the brush head may have a filament
length of at least 8.5 mm. In some embodiments, each
tuft has at least about 130 filaments, in particular at least
about 140 filaments. Due to the thin filaments and the
large area of the tufts as proposed herein, a brush head
of a standard size can comprise at least 2000 filaments,
in particular at least 2500 filaments, further in particular
about 2700 filaments (e.g. the above mentioned Oral-B
Precision Clean brush head had 1248 filaments). While
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the filaments proposed herein are thinner than those
used in known brush heads, they still each provide a tip
that during brushing acts on the tooth surface and removes plaque, which results in improved cleaning efficacy due to the higher amount of filament tips.
[0011] In some embodiments, a tuft is arranged in the
center of the carrier (a "center tuft") and has a tufting area
of at least about 4.0 mm2, of at least about 4.5 mm2, or
at least about 5.0 mm2. It was found that the center of
the brush head is usually placed on the center of a tooth
that is being brushed. It is recommended that a user applies a certain force onto the tooth for optimal cleaning
without side-effects (e.g. irritation of the gums). A center
tuft having a tufting area of e.g. about 2 mm2 may essentially collapse (i.e. the filaments of the tufts individually
bend away) under the applied force because of the low
bending stiffness of the thin filaments. Thus, a larger tufting area of the center tuft was found to at least partially
overcome such a tendency. The center tuft may in particular comprise at least about 250 filaments or at least
about 300 filaments. Tufts having their center of area at
a distance to the center point of the mounting side of not
more than 3.0 mm (optionally of not more than 2.0 mm
or 1.0 mm or 0.5 mm or 0.2 mm) may be considered a
center tuft.
[0012] It has further been found that filaments having
a tapered free end (i.e. the end of the filament that is not
connected with the carrier, the latter end being the
"mounting end") enhance the impression of gentleness
(a filament with a tapered free end may also be called a
"tapered filament"). Thus, in some embodiments at least
a sub-plurality of tufts mounted on the carrier each comprise at least one tapered filament (such a tuft having at
least one tapered filament being called a "tapered tuft").
A tapered filament may have a length of tapering from
the free end towards the mounting end of the filament in
the range of between 1.0 mm to 8.0 mm, in particular
may have a tapering length of at least 2.0 mm, at least
3.0 mm, at least 4.0 mm, at least 5.0 mm, or at least 6.0
mm. The remainder of the filaments has than a constant
thickness (or cross-sectional area).
[0013] But it was found that users tend also to underestimate the cleaning efficacy of the filaments having a
tapered free end due to their gentleness and may apply
too much pressure when using such a brush head. Under
too much pressure, the tapered filaments may be perceived as being poky to the gums. Thus, while it is not
excluded that at least one tuft of the sub-plurality of tapered tufts comprises only tapered filaments (also called:
"fully tapered tuft"), it is also considered that a tuft comprising elsewise tapered filaments comprises a small percentage in the range of between 1% and 20% of nontapered filaments (also: "mixed tapered tuft"), i.e. filaments that are essentially flat at their free end (a so-called
end-rounding potentially resulting in more or less semispherical free ends of the filaments shall not be considered as a tapering in the meaning of the present application but are considered as flat). It has been found that
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a combination of a relatively small percentage of nontapered filaments in a mixed tapered tuft (the other filaments being tapered filaments) does not strongly reduce
the gentleness impression in comparison to a fully tapered tuft, but increases the feeling of cleaning efficacy
so that the user does not apply as much force as with a
fully tapered tuft. The percentage of non-tapered filaments may in particular be in the range of between 2%
and 10%, further in particular in the range of between 4%
and 8%. In particular, the mixed tapered tufts may be
disposed at the circumference of the mounting side (e.g.
in the form of an outer ring-arrangement of mixed tapered
tufts).
[0014] It is contemplated that the tufts described in the
present disclosure can be connected to a carrier via an
anchor technology (also called "stapling" technology,
where long filaments are bent around their center and
are connected to the carrier having mounting holes by
means of an anchor wire that is hammered into the carrier
material surrounding the mounting holes) or via an anchor-free technology (also called "hot tufting" technology,
where tufts of filaments are typically molten together on
the mounting end and/or where the carrier is injection
molded around the mounting ends). While one may say
that the bent filaments of the stapled tufts have two free
ends, it shall be considered for the purposes of the
present disclosure that a bent filament represents two
filaments each having a free end and a mounting end
connected with the carrier. While anchor technology has
some limitations over hot tufting technology, complex
shaped tufts may be made by anchor technology by placing mounting holes in close neighborship to each other
and by giving the mounting holes shapes, which each
guide the shape of a group of filaments mounted into the
hole and as a group of mounting holes together guide
the shape of a complex shaped tuft.
[0015] In some embodiments, the plurality of tufts of
the brush head comprises a sub-plurality of tufts that are
arranged in an essentially ring-like arrangement (i.e. the
locations of the center points of the tufting area of each
of the tufts of the sub-plurality on the level of the mounting
side lie essentially on a circle or an oval or an ellipse or
deviate from being located on such a ring by a distance
to the ring of less than about 20% of an average radius
of the ring, in particular of less than 15% or less than 10%
or less than 5%), in particular wherein a center point of
the ring-like arrangement essentially coincides with the
center point on the mounting side of the carrier. The eccentricity of the "ring" may be lower than 0.94. In some
embodiments, two or more such ring-like arrangements
are mounted on the carrier, where in particular the second
ring-like arrangement lies fully within the first ring-like arrangement, in particular a polygon formed from the lines
connecting the center points of the tufts of the first ring
(i.e. from the first sub-plurality of tufts), which polygonal
structure approximates the ring-shape, fully envelopes
the respective polygonal line of the tufts of the second
ring (i.e. from the second sub-plurality of tufts).
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[0016] In some embodiments, the cross-sectional
shape of a tuft in a plane perpendicular to the height
extension direction of the tuft is elongated, i.e. the crosssectional shape of the tuft is an ellipse or it fits into an
approximation ellipse, which approximation ellipse is the
ellipse with the smallest area into which the elongated
cross-sectional shape of the tuft fits. If the cross-sectional
shape is an ellipse, this ellipse is also the approximation
ellipse for this tuft. The approximation ellipse has a major
axis and a minor axis. In some embodiments, the tufts
of a sub-plurality of tufts are essentially ring-like arranged
and each of the tufts has an elongated cross-sectional
shape on the level of the mounting side, where the major
axis of the respective approximation ellipse is inclined
with respect to a radial line from the center point of the
mounting side to the center of the approximation ellipse,
which inclination is in a range of between 65° and 685°,
which means that the angle lies in a range of between
5° and 85° or in a range of between -5° and -85°. In some
variants of these embodiments, all inclination angles are
either positive or negative. In some variants of these embodiments, all inclination angles are identical or lie in a
range having a width of maximally 20° or maximally 15°
or maximally 10° or maximally 5°, e.g. the inclination angles may all be positive and may lie in the range of between 35° and 55° (range width is 20°). Such an inclined
elongated tuft mounted on an oscillating-rotating carrier
of brush head moves with its wider side against the
plaque on the tooth surface and guides loosened plaque
to the ends of the elongated tuft because of the inclination.
[0017] While the term "elongated cross-sectional
shape" was above not specified other than by reference
to an approximation ellipse into which the elongated
shape fits, the elongated shape may in some embodiments be defined as a star domain where in the area of
the star domain at least one point can be found from
which all other points of the star domain are visible. In
particular such star domains being banana-shaped, kidney-shaped, oval, rectangular, or lozenge-shaped shall
be considered as an elongated cross-sectional shape
within the meaning of the present disclosure.
[0018] In some embodiments, two ring-like arrangements of sub-pluralities of tufts are mounted on the
mounting side of the carrier, where one ring-like arrangement (the "inner ring" of tufts) is located inside another
ring-like arrangement of tufts (the "outer ring" of tufts). In
variants of these embodiments, the tufts of at least the
outer (alternatively of the inner) ring have an elongated
cross-sectional shape and are inclined as described in
the previous paragraphs, in particular each of the tufts
of a ring are positively or negatively inclined. In some
variants of the previous embodiments, also the tufts of
the inner (alternatively of the outer) ring have an elongated cross-sectional shape and are inclined, in particular all tufts of the two rings may be positively or negatively inclined, and further in particular the tuft of the inner
ring may have the same general inclination direction (i.e.
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positive or negative inclination) as the tufts of the outer
ring. In variants of these embodiments, the sub-plurality
of tufts of the outer ring are all mixed tapered tufts and
the sub-plurality of tufts of the inner ring are all made
solely from filaments that have a non-tapered free end
("non-tapered tufts"). An additional center tuft may be
mounted in the center of the mounting side, in particular
where the center tuft has a tufting area of at least about
5.0 mm2. Then the inclination of the tufts of the inner ring
and/or the outer ring may be chosen such that a line
extending along the major axis of each of the approximation ellipses does not cross the tufting area of the center tuft. A force acting during brushing along the major
axis of an approximation ellipse of a tuft will then essentially not be able to bend the tuft such that it collides with
the central tuft.
[0019] In some embodiments, the tufts of a sub-plurality of tufts forming a ring-like arrangement may all have
the same cross-sectional shape.
[0020] The mounting side of the carrier in accordance
with the present disclosure comprises large area tufts
with thin filaments, in particular where all the tufts of the
brush head have the mentioned large area and the mentioned thin filaments. The filaments may have an average
length of at least 8.0 mm as described before. A typical
distance between the borders of neighboring tufts (or between the border of a tuft and an edge of the carrier) is
about 0.8 mm in order to provide carrier walls around the
mounted tufts that withstand required tuft retention forces. Because of the large area tufts, lesser tufts are mounted on the carrier than it would be the case with small area
tufts (e.g. of about 1.77 mm2 or even smaller area tufts),
which also means that the area needed for the mentioned
stability and to provide high retention forces is lower than
for brush heads with small area tufts. The filament density
on a carrier as proposed herein may thus have a value
of at least 15 filaments per square-millimeter and in particular of at least 18 filaments per square-millimeter. Taking into account that the carrier may be 0.8 mm larger
than the edges of the outer tufts, the tufted area of a
brush head as proposed may be larger than 25% of the
area of the mounting side, in particular larger than 28%,
further in particular larger than 30% and may reach about
35%. The area of the mounting side may be in a range
of between 120 mm2 and 200 mm2, in particular in a
range of between 140 mm2 and 180 mm2.
[0021] In one aspect, an electrical toothbrush comprises a replacement brush head in accordance with the
present disclosure. In some embodiments, the brush
head comprises at least one tapered, mixed tapered or
fully tapered tuft. The electric toothbrush may then be
arranged to drive the carrier into an oscillating rotation
having an oscillation angle such that the mounted ends
of the tapered filaments move along a path of more than
3.0 mm per half-cycle of each oscillation period, in particular of at least 3.1 mm and even further in particular
of at least 3.2 mm or at least 3.3 mm or at least 3.4 mm.
[0022] Fig. 1 is a schematic front view onto an example
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electric toothbrush 1 is accordance with the present disclosure. The electric toothbrush 1 comprises a brush
head 10 and a handle 20. The brush head 10 may in
particular be arranged as a replacement brush head, i.e.
a brush head arranged for repeated attachment and detachment from the handle 20. The brush head 10 comprises a carrier 11 that is mounted for driven oscillatingrotational movement with respect to a housing 19 of the
brush head 10. The rotation axis R1 extends through a
center point 13 of a mounting side 12 of the carrier 11
(the center point 13 does not necessarily need to be at
the center of area of the mounting side 12 but may deviate
therefrom). The carrier 11 comprises a plurality of tufts
made from thin filaments. In the embodiment as shown,
no further cleaning elements, e.g. elastomeric elements
are mounted on the mounting side 12 of the brush head
10, but, as was explained before, in some embodiments
such elastomeric elements are present. The electric
toothbrush 1 is arranged such that a drive moves the
carrier into an oscillating-rotational movement having a
deflection angle value of α1/2 (i.e. a peak-to-peak deflection of an angle value α1). The peak-to-peak deflection angle value α1 may lie in a range of between 10° to
90°, in particular in a range of between 15° and 60°, further in particular in a range of between 20° and 50°.
[0023] Fig. 2 is a schematic perspective depiction of
an example brush head 10A in accordance with the
present disclosure, which brush head 10A is realized as
a replacement brush head. The brush head 10A comprises a carrier 11A that is mounted at a housing 19A of
the brush head 10A for driven oscillating-rotational motion around a rotation axis R2. The rotation axis R2 extends through a center point 13A on a mounting side 12A
of the carrier 11A. The housing 19A of the brush head
10A is essentially hollow (a motion transmitter may be
disposed in the hollow housing 19A to couple a drive
shaft of a handle (e.g. handle 20 shown in Fig. 1) with
the carrier 11A. The housing 19A has thus an opening
18A for receiving a drive shaft section of the handle.
[0024] Fig. 3A is a schematic depiction of a filament
30 that is mounted with a mounting end 32 on a mounting
side 12B of a carrier. The filament 30 shown is a nontapered filament that has a free end 31 that is either essentially flat (the filament 30 may have been cut at the
free end 31) or that is slightly or considerably rounded at
the free end 31 (so-called end-rounding). The end-rounding may just deburr (or chamfer) the circumferential edge
of the flat free end 31, but the free end 31 may be essentially semi-spherical after considerable end-rounding (for
the end-rounding, the free ends of the filaments are grinded on an abrasive surface such as sandpaper as is generally known in the art). The filament 30 shown in Fig. 3A
has a circular cross-sectional shape in a plane perpendicular to a height extension direction H1 (this plane is
indicated by line A-A) and the filament 30 extends along
a height h1 between the mounting end 32 of the filament
30 and the free end 31 of the filament 30. Hence, the
filament 30 is essentially of a cylindrical form, where the
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cylinder has a diameter r1 as is shown in the detail showing the cross-sectional shape of the filament 30 in the
plane A-A. The filaments considered in the present application have a diameter r1 in a range of between below
127 mm (5.0 mil) and 102 mm (4.0 mil) (optionally, where
the lower range value is 114 mm (4.5 mil)). While Fig. 3A
shows a filament having a circular cross sectional shape
(a "circular filament"), other cross-sectional shapes (e.g.
elliptical, triangular, square, quadratic, flower-like, oval,
elongated, x-shaped, quadrilobal etc.) are possible as
well. The filaments may also have hollows, e.g. the filaments may have a trilocular or tetralocular cross sectional
shape. The cross-sectional area of these non-circular filaments is then understood to lie in the same range as
the area of the circular filaments (i.e. between 8,171 mm2
and 12,668 mm2). Instead of a flat end, the filaments may
also have other free ends, e.g. the free ends may be
spliced. The filaments may also deviate from a plain cylindrical shape and may be crimped or dimpled or twisted
or otherwise structured. The filaments may be made from
a single material (e.g. a thermoplastic material) or may
be made from two materials (e.g. via co-extrusion or by
coating). Typical materials for making filaments for toothbrushes are polyamide (e.g. PA 6.12 or PA 6.10 or PA
6.6) or polybutylene terephthalate (PBT). Polyethylene,
polypropylene, polyvinylidene chloride, polyester, and
polyurethane are also possible filament materials. Further materials include thermoplastic elastomers (TPE).
A wide variety of synthetic filaments are, e.g., available
from DuPont, Delaware, USA.
[0025] Fig. 3B is a schematic depiction of a filament
30A that is tapered towards its free end 31A (a "tapered
filament") and is mounted on a mounting side 12C of a
carrier at its mounting end 32A. The tapered filament
extends along a height extension direction H2 and has
a length ht, where the tapered filament 30A extends first
along a height h3 from the mounting end 32A towards
the free end 31A without any tapering and then the tapered section of the tapered filament extends along a
length h2 so that ht = h2+h3. The tapered length h2 typically lies in a range of between 1.0 mm to 10.0 mm, in
particular in a range of between 3.0 mm and 8.0 mm, and
further in particular in a range of between 5.0 mm and
7.0 mm. The tapered filament may receive its tapering
by mechanical grinding, but chemical tapering is generally a more common process. In chemical tapering, the
filaments are dipped into a chemical solution that etches
away filament material. Various forms of tapered filaments can be achieved, but it is common for tapered
filaments that they have a considerable thinning at the
free end so that they feel gentle in use. Obviously, the
bending characteristics of tapered filaments are changed
over a non-tapered filament. While a tapered filament
may have a generally circular cross-sectional shape, other cross sectional shapes as discussed for the non-tapered filaments are possible as well. To the extent the
present disclosure defines filament diameters or crosssectional areas it shall be understood that these are de-
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fined for the non-tapered portion of a tapered filament.
[0026] Fig. 4A is a schematic depiction of a tuft 40
made from filaments 50. While here no differentiation is
made between different filaments 50 it is understood that
the tuft 40 may comprise different filament types, e.g. a
mixture of cylindrical non-tapered filaments and of cylindrical tapered filaments, but other mixtures are possible
as well and in particular the tuft 40 may comprise as many
different filament types as it comprises filaments (this also holds for any tuft described herein). This shall not exclude that all the filaments 50 are identical (besides their
length for the concrete example shown in Fig. 4A). Each
of the filaments 50 has a free end 51 and a mounting end
52. The tuft 40 is mounted on a mounting side 12D of a
carrier 11D. The tuft 40 extends along a height extension
direction H3, but the filaments 50 of the tuft 40 all have
a different height so that the free ends 51 of the filaments
lie, e.g., on a common end surface 45 that is inclined with
respect to the height extension direction H3 as is shown
in Fig. 4A. Instead of a flat end surface 45 as shown, the
end surface of the tuft may be curved or the filaments 50
of the tuft 40 may have all a randomly distributed different
height so that no smooth end surface results. In the
shown example embodiment, the tuft 40 has an inclined
smooth end surface 45 so that the tuft 40 has a maximum
height h4 that is achieved on one edge of the tuft 40 and
a minimum height h5 that is achieved on an opposite
edge of the tuft. The tuft 40 has a free end 41 formed by
the free ends 51 of the filaments 50 and a mounting end
42.
[0027] Fig. 4B is a depiction of an example cross-sectional shape Q1 of the tuft 40 as shown in Fig. 4A. Here,
the cross-sectional shape Q1 was taken along a plane
B-B that is perpendicular to the height extension direction
H3 as is indicated in Fig. 4A. The cross-sectional shape
Q1 is here elongated and specifically elliptical as one
example of an elongated shape. The elliptical cross-sectional shape Q1 has a major axis A1 and minor axis A2
that are perpendicular to each other. The major axis A1
extends along a major axis extension direction L1 and
the minor axis A2 extends along a minor axis extension
direction L2.
[0028] Fig. 5 is a depiction of another example crosssectional shape Q2 of a tuft, which cross-sectional shape
Q2 is essentially elongated, i.e. the shape has an extension length in one direction that is larger than the extension length in all other directions. The cross-sectional
shape Q2 shown in Fig. 5 is essentially banana-like. Fig.
5 also shows an approximation ellipse E2 that is the ellipse having the smallest area of all ellipses that comprise
the elongated cross-sectional shape Q2 (the approximation ellipse may be found by a numerical optimization).
With respect to the approximation ellipse E2, it is then
possible to also define a major axis A3 and a minor axis
A4 of the elongated cross-sectional shape Q2. Again,
the major axis A3 of the approximation ellipse E2 extends
along a major axis extension direction L3 and the minor
axis A4 extends along a minor axis extension direction
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L4.
[0029] Fig. 6 is a top view onto a mounting side 101 of
an example carrier 100 on which a plurality of tufts 210,
220, 230 is mounted. For sake of simplicity, only the tufting areas of the plurality of tufts are shown. The plurality
of tufts 210, 220, 230 comprises a first sub-plurality of
tufts 210, a second sub-plurality of tufts 220, and a center
tuft 230. The first sub-plurality of tufts 210 comprises eight
tufts 211 to 218 that all have the same cross-sectional
shape, which is an elongated, essentially banana-like
shape (the shown cross-sectional shape may also be
described as an annulus-like sector with semi-circular or
rounded small sides). The tufts 211 to 218 of the first
sub-plurality of tufts 210 are essentially mounted in a
ring-like arrangement. The second sub-plurality of tufts
220 comprises eight tufts 221 to 228 that all have the
same cross-sectional shape, which is an elliptical shape.
The tufts 221 to 228 of the second sub-plurality of tufts
220 are essentially mounted in a ring-like arrangement.
The center tuft 230 is mounted on the mounting side 101
such that its center point coincides with the center point
102 of the mounting side 101 of the carrier 100.
[0030] The tufts 211 to 218 of the first sub-plurality of
tufts 210 all have the same cross-sectional shape, which
is an essentially banana-like shape. The tufts 211 to 218
have a maximum length W1. The tufts 211 to 218 lie
within an annulus 219 that does not cross any of the other
tufts of the carrier 100.
[0031] The tufts 221 to 228 of the second sub-plurality
of tufts each have a length W2 in the major axis extension
direction and a width W3 in the minor axis extension direction. E.g. for tuft 228, the major axis extension direction Z8 is inclined with respect to a radial line originating
at the center point 102 of the mounting side 101 of the
carrier 100 and going through the center point of the tufting area (i.e. the center of the elliptical shape or, more
generally, the center of the approximation ellipse) such
that the major axis extension direction Z8 does not cross
the tufting area of the center tuft 230.
[0032] In some embodiments, the tufting area of each
of the tufts 211 to 218 of the first sub-plurality of tufts 210
is 2.82 mm2 and the perimeter of each of these tufts is
7.80 mm, the tufting rea of each of the tufts 221 to 228
of the second sub-plurality of tufts 220 is 2.89 mm2 and
the perimeter of each of these tufts is 6.71 mm, and the
tufting area of the center tuft is 5.38 mm2 and its perimeter
is 8.48 mm. In this embodiment, the width W1 of the tufts
211 to 218 is 3.35 mm (i.e. the largest extension of the
tufts 211 to 218). The distance d between the circumferential edge of the carrier 100 and the respective closest
point of each of the tufts 211 to 218 may be about 0.8 mm.
[0033] In some embodiments, in particular in the embodiments described in the previous paragraph, the tufts
211 to 218 of the first sub-plurality of tufts 210 are all
mixed tufts (e.g. with an average percentage of non-tapered filaments being in the range of between 5% to 10%)
comprising nominally about 140 to 150 filaments each
and the filaments all having a diameter of 127 mm and
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the tufts 221 to 218 of the second sub-plurality of tufts
220 and the center tuft 230 are all non-tapered tufts, the
tufts 221 to 228 comprising nominally about 140 to 150
filaments (due to manufacturing tolerances, the individual number of filaments per tuft may e.g. lie in a range
of between 145 filaments and 155 filaments if the nominal
count is 150) and the center tuft comprising nominally
about 300 filaments, and all filaments having a diameter
of 127 mm. All tufts in this embodiment are straight tufts,
i.e. their height extension is perpendicular to the flat
mounting side of the carrier. This shall not exclude that
in other embodiments at least one of the tufts is inclined,
i.e. has a height extension direction that forms an acute
angle with respect to a normal of the mounting side,
where the acute angle may lie in a range of between 1
degree and 30 degree, in particular in between 5 degrees
and 20 degrees, further in particular in between 10 degrees and 18 degrees.
[0034] In some embodiments, in particular in the embodiments described in one or both of the previous two
paragraphs, the height of the outer tufts 211 to 218 is
8.65 mm (the tufts having a flat, non-profiled surface),
the height of the inner tufts 221 to 218 varies from 8.25
mm at the distal end of the ellipse (distal with respect to
the center point 102 on the mounting surface 101) to 8.65
mm at the proximal end of the ellipse (where the free end
surface is a flat, inclined surface as shown in Fig. 4A),
and the height of the center tuft 230 is 7.80 mm, i.e. the
center tuft 230 is somewhat retracted with respect to the
surrounding inner and outer tufts 221 to 228 and 211 to
218. Then the faster moving tufts (where "faster" is meant
with respect to a rotational or oscillating-rotational motion
of the carrier around a rotation axis extending through
the center point of the carrier) of the two rings come first
into contact with the tooth surface or can penetrate into
the interdental areas (in particular the outer mixed tufts
211 to 218 comprising the high percentage of tapered
filaments).
[0035] Fig. 7 is a depiction of one example embodiment
of a specification of an elongated, essentially bananalike (or: annulus-like sector with semi-circular small
sides) cross-sectional shape of a tuft (e.g. of the outer
tufts 211-218 shown in Fig. 6). In this specification, the
elongated cross-sectional shape is defined by four circular segments S1 to S4. The outer, convex segment S1
is a segment from a circle having a first diameter, e.g.
3.97 mm, the inner, concave segment S2 is a segment
from a circle having a second diameter that may in particular be slightly different to the first diameter, e.g. 3.90
mm. Finally, the outer segments S3 and S4 are each
segments from smaller circles having a third diameter
that in particular is different to at least one of the first and
second diameter, e.g. 0.66 mm.
Further example replaceable brush heads not claimed
but considered herein are:
[0036]
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In accordance with one not claimed aspect of
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the present disclosure, a replacement brush head for an
electric toothbrush comprising a tubular housing attachable to and detachable from a handle of the electric toothbrush, a carrier having a mounting side, in particular having a circular, oval or elliptical mounting side, which carrier is mounted at the housing for driven oscillatory rotational motion around a rotation axis that extends through
a center point on the mounting side of the carrier, a plurality of tufts comprising filaments, the tufts being mounted on the mounting side of the carrier, wherein a first
sub-plurality of the tufts have an elongated cross-sectional shape perpendicular to their height extension direction, in particular wherein a long axis of the elongated
shape of each of the tufts of the first sub-plurality of tufts
has an angle with respect to a radial line originating at
the center point on the mounting side and going through
a center point of the respective tuft on the mounting side
level that lies in a range of between 65° and 685°, in
particular in a range of between 630° and 660°, and are
mounted in an essentially ring-like arrangement on the
mounting side of the carrier and wherein a second subplurality of tufts have an elongated cross-sectional shape
perpendicular to their height extension direction, in particular wherein a long axis of the elongated shape of each
of the tufts of the second sub-plurality of tufts has an
angle with respect to a radial line originating at the center
point on the mounting side and going through a center
point of the respective tuft on the mounting side level that
is between 65° and 685°, in particular between 630°
and 660°, and are mounted in an essentially ring-like
arrangement on the mounting side of the carrier within
the ring-like arrangement of the first sub-plurality of tufts.
[0037] All further features already described in the
present disclosure not already mentioned in above aspect may independently be added to the above aspect,
e.g. the filament diameter of between 127 mm and 102
mm, the tufting area of at least 2.4 mm 2, the average
filament height of at least 8.0 mm, or the presence of
mixed tufts (in particular the first sub-plurality of tufts may
all be mixed tufts and the tufts of the second sub-plurality
may all be non-tapered tufts), the presence of a center
tuft etc.
[0038] In accordance with one not claimed aspect of
the present disclosure, a replacement brush head for an
electric toothbrush comprising a tubular housing attachable to and detachable from a handle of the electric toothbrush, a carrier having a mounting side, in particular having a circular, oval or elliptical mounting side, which carrier is mounted at the housing for driven oscillatory rotational motion around a rotation axis that extends through
a center point on the mounting side of the carrier, a plurality of tufts comprising filaments, the tufts being mounted on the mounting side of the carrier, wherein a first
sub-plurality of tufts of the plurality of tufts is mounted on
the mounting side of the carrier in an essentially ring-like
arrangement, wherein each of the tufts of the first-subplurality of tufts has a general banana-like cross-sectional shape in a plane perpendicular to the height extension
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direction of the respective tuft, wherein the banana-like
cross section is formed by an outer circular segment and
an inner circular segment, which circular segments are
connected at their ends, and wherein the banana-shaped
tufts are arranged with their concave side towards the
center point, in particular wherein each of the bananalike tufts are arranged with an inclination with respect to
the center point.
[0039] All further features already described in the
present disclosure not already mentioned in above aspect may independently be added to the above aspect,
e.g. the filament diameter of between 127 mm and 102
mm, the tufting area of at least 2.0 mm2, the average
filament height of at least 8.0 mm, or the presence of
mixed tufts (in particular the first sub-plurality of tufts may
all be mixed tufts), the presence of a second ring-like
arrangement of tufts, the presence of a center tuft etc.
[0040] The dimensions and values disclosed herein
are not to be understood as being strictly limited to the
exact numerical values recited. Instead, unless otherwise specified, each such dimension is intended to mean
both the recited value and a functionally equivalent range
surrounding that value. For example, a dimension disclosed as "40 mm" is intended to mean "about 40 mm."
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Claims
1.
30

A brush head (10) for an electric toothbrush (1), in
particular a replaceable brush head, comprising:
a housing (19) attachable to and detachable
from a handle (20) of the electric toothbrush (1);
a carrier (11) having a mounting side (12), in
particular having a circular, oval or elliptical
mounting side, which carrier (11) is mounted at
the housing (19) for driven oscillatory rotational
motion around a rotation axis (R1) that extends
through a center point on the mounting side (12)
of the carrier (11);
a plurality of tufts (14) consisting of filaments
(30, 30A; 50), the tufts (14) being mounted on
the mounting side (12) of the carrier (11);
wherein each of the tufts (14) has a tufting area
(Q1; Q2) of at least about 2.4 mm 2, in particular
of at least about 2.80 mm2, and the filaments
(30, 30A; 50) in each of the tufts (14) have a
cross-sectional area perpendicular to their
length extension direction that corresponds to a
circular cross sectional area having a diameter
(r1) in the range of between 127 mm and 102 mm;
wherein the brush head (10) comprises only tufts
(14) of this area definition and this filament
range.
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2.

8

The brush head in accordance with claim 1, wherein
the average filament length (h1) of the filaments (30,
30A; 50) of the plurality of tufts (14) is at least 8.0
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have an elongated cross-sectional shape (Q1) in a
plane perpendicular to their height extension direction, in particular wherein a major axis (A1) of an
approximation ellipse (E1) of the elongated shape
of each of the tufts of the second sub-plurality of tufts
(210) has an angle with respect to a radial line originating at the center point (102) on the mounting side
(101) and going through a center point of the respective tuft on the mounting side level that is between
65º and 685º, in particular between 630º and
660º.

mm, in particular at least 8.2 mm, and further in particular at least 8.4 mm.
3.

4.

5.

6.

7.

8.

The brush head in accordance with claim 1 or claim
2, wherein the plurality of tufts (14) comprises a first
sub-plurality of tufts (210), which each comprise filaments (30A) having a tapered free end (31A), in
particular wherein the first sub-plurality of tufts (210)
consists of at least five tufts, optionally consists of
eight tufts.
The brush head in accordance with claim 3, wherein
at least one mixed tapered tuft of the first sub-plurality
of tufts (210) comprises at least one filament (30)
having a non-tapered free end (31), while the other
filaments (30A) of the mixed tuft are filaments (30A)
having tapered free ends (31A), in particular wherein
1% to 20% of the filaments (30) of the mixed tuft
having a non-tapered free end (31), while the other
filaments (30A) of the mixed tuft are filaments having
tapered free ends (31A), further in particular wherein
2% to 10% of the filaments (30) of the mixed tuft
having a non-tapered free end (31), while the other
filaments (30A) of the mixed tuft are filaments having
tapered free ends (31A), optionally wherein each of
the tufts of the first-sub-plurality of tufts (210) is a
mixed tuft.
The brush head in accordance with claim 3 or claim
4, wherein the tufts of the first sub-plurality of tufts
(210) have an elongated cross-sectional shape (Q2)
in a plane perpendicular to their height extension direction, in particular wherein a major axis (A3) of an
approximation ellipse (E2) of the elongated shape
(Q2) of each of the tufts of the first sub-plurality of
tufts (210) has an angle with respect to a radial line
originating at the center point (102) on the mounting
side (12) and going through a center point of the
respective tuft on the mounting side level that lies in
a range of between 65º and 685º, in particular in
a range of between 630º and 660º.
The brush head in accordance with any one of claims
3 to 5, wherein the tufts of the first sub-plurality of
tufts (210) are mounted on the mounting side (101)
of the carrier (100) in an essentially ring-like arrangement.
The brush head in accordance with any one of claims
1 to 6, wherein the plurality of tufts (14) comprises a
second sub-plurality of tufts (220) that comprise only
tufts with filaments (30) having non-tapered free
ends (31), in particular wherein the second sub-plurality of tufts (220) comprises at least five tufts, optionally consists of eight tufts.
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The brush head in accordance with claim 7 or claim
8, wherein the tufts of the second sub-plurality of
tufts (220) are mounted on the mounting side (101)
of the carrier (100) in an essentially ring-like arrangement, in particular and with reference to claim 6,
wherein the ring of tufts of the second sub-plurality
of tufts (220) is arranged inside of the ring of tufts of
the first sub-plurality of tufts (210)

10. The brush head in accordance with any one of claims
1 to 9, wherein the plurality of tufts (14) comprises a
central tuft (230) having a central point on the level
of the mounting side (101) of the carrier (102) that
essentially coincides with the central point (102) of
the mounting side (101), in particular wherein the
tufting area (F3) of the central tuft (230) is at least
about 5.0 mm2.
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The brush head in accordance with claim 7, wherein
the tufts of the second sub-plurality of tufts (220)

9

11. The brush head in accordance with claim 10 in combination with one of claims 8 or 9, wherein the virtual
extensions (Z1, Z8) of each of the major axes (A1)
of the approximation ellipses (E1) of the second plurality of tufts (220) do not cross the tufting area (F3)
of the central tuft.
12. The brush head in accordance with any one of claims
5 to 11, wherein the tufts (210) having an elongated
cross-sectional shape have a maximal width (W1)
of at least 3.2 mm, in particular of about 3.35 mm.
13. The brush head in accordance with any one of claims
1 to 12, wherein the tufting area of the plurality of
tufts (14) is at least about 25% of the area of the
mounting side, in particular at least 28%, and further
in particular at least 30%.
14. The brush head in accordance with any one of claims
1 to 13, wherein the number of filaments (30, 30A;
50) per unit area on the carrier is at least 15 per mm2,
in particular is at least 18 per mm2.
15. An electric toothbrush (1) comprising a brush head
(10) in accordance with any one of claims 1 to 14, in
particular wherein the electric toothbrush (1) is arranged to drive the carrier (11) such that any filament
(31) having a tapered free end (31A) travels along a
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des gemischten Büschels Fäden (30A) sind, die verjüngte freie Enden (31A) aufweisen, wobei insbesondere 1 % bis 20 % der Fäden (30) des gemischten
Büschels ein nicht verjüngtes freies Ende (31) aufweisen, während die anderen Fäden (30A) des gemischten Büschels Fäden sind, die ein verjüngtes
freies Ende (31A) aufweisen, wobei ferner insbesondere 2 % bis 10 % der Fäden (30) des gemischten
Büschels ein nicht verjüngtes freies Ende (31) aufweisen, während die anderen Fäden (30A) des gemischten Büschels Fäden mit verjüngten freien Enden (31A) sind, wobei wahlweise jedes der Büschel
der ersten Teil-Vielzahl von Büscheln (210) ein gemischtes Büschel ist.

path of more than 3.0 mm per half cycle of each
oscillation period, in particular of at least 3.1 mm.

Patentansprüche
1.

5

Bürstenkopf (10) für eine elektrische Zahnbürste (1),
insbesondere ein auswechselbarer Bürstenkopf,
umfassend:
10

ein Gehäuse (19), das an einem Griff (20) der
elektrischen Zahnbürste (1) anbringbar und von
diesem lösbar ist;
einen Träger (11) mit einer Montageseite (12),
insbesondere mit einer kreisförmigen, ovalen
oder elliptischen Montageseite, wobei der Träger (11) an dem Gehäuse (19) für angetriebene
oszillierende Drehbewegung um eine Drehachse (R1) montiert ist, die sich durch einen Mittelpunkt auf der Montageseite (12) des Trägers
(11) erstreckt;
eine Vielzahl von Büscheln (14), die aus Fäden
(30, 30A; 50) bestehen, wobei die Büschel (14)
auf der Montageseite (12) des Trägers (11)
montiert sind;
wobei jeder der Büschel (14) einen Tuftbereich
(Q1; Q2) von mindestens etwa 2,4 mm 2, insbesondere mindestens etwa 2,80 mm2 aufweist
und die Fäden (30, 30A; 50) in jedem der Büschel (14) eine Querschnittsfläche senkrecht zu
ihrer Längenerstreckungsrichtung aufweisen,
die einem kreisförmigen Querschnittsbereich
mit einem Durchmesser (r1) im Bereich zwischen 127 mm und 102 mm entspricht;
wobei der Bürstenkopf (10) nur Büschel (14) dieser Flächendefinition und dieses Fadenbereichs umfasst.
2.

3.

4.

Bürstenkopf gemäß Anspruch 1, wobei die durchschnittliche Fadenlänge (h1) der Fäden (30, 30A;
50) der Vielzahl von Büscheln (14) mindestens 8,0
mm, insbesondere mindestens 8,2 mm und ferner
insbesondere mindestens 8,4 mm beträgt.
Bürstenkopf gemäß Anspruch 1 oder Anspruch 2,
wobei die Vielzahl von Büscheln (14) eine erste TeilVielzahl von Büscheln (210) umfasst, die jeweils Fäden (30A) umfassen, die ein verjüngtes freies Ende
(31A) aufweisen, wobei insbesondere die erste TeilVielzahl von Büscheln (210) aus mindestens fünf Büscheln besteht, wahlweise aus acht Büscheln besteht.
Bürstenkopf gemäß Anspruch 3, wobei mindestens
ein gemischtes verjüngtes Büschel der ersten TeilVielzahl von Büscheln (210) mindestens einen Faden (30) umfasst, der ein nicht verjüngtes freies Ende (31) aufweist, während die anderen Fäden (30A)
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5.

Bürstenkopf gemäß Anspruch 3 oder Anspruch 4,
wobei die Büschel der ersten Teil-Vielzahl von Büscheln (210) eine langgestreckte Querschnittsform
(Q2) in einer Ebene senkrecht zu ihrer Höhenerstreckungsrichtung aufweisen, wobei insbesondere eine Hauptachse (A3) einer angenäherten Ellipse (E2)
der langgestreckten Form (Q2) von jedem der Büschel der ersten Teil-Vielzahl von Büscheln (210)
einen Winkel in Bezug auf eine radiale Linie, die von
dem Mittelpunkt (102) auf der Montageseite (12)
ausgeht und durch einen Mittelpunkt des jeweiligen
Büschels auf dem Montageseitenniveau führt, aufweist, der in einem Bereich zwischen 65° und 685°
liegt, insbesondere in einem Bereich zwischen 630°
und 660°.

6.

Bürstenkopf gemäß einem der Ansprüche 3 bis 5,
wobei die Büschel der ersten Teil-Vielzahl von Büscheln (210) auf der Montageseite (101) des Trägers
(100) in einer im Wesentlichen ringartigen Anordnung montiert sind.

7.

Bürstenkopf gemäß einem der Ansprüche 1 bis 6,
wobei die Vielzahl von Büscheln (14) eine zweite
Teil-Vielzahl von Büscheln (220) umfasst, die nur
Büschel mit Fäden (30) umfasst, die nicht verjüngte
freie Enden (31) aufweisen, wobei insbesondere die
zweite Teil-Vielzahl von Büscheln (220) mindestens
fünf Büschel umfasst, wahlweise aus acht Büscheln
besteht.

8.

Bürstenkopf gemäß Anspruch 7, wobei die Büschel
der zweiten Teil-Vielzahl von Büscheln (220) eine
langgestreckte Querschnittsform (Q1) in einer Ebene senkrecht zu ihrer Höhenerstreckungsrichtung
aufweisen, wobei insbesondere eine Hauptachse
(A1) einer angenäherten Ellipse (E1) der langgestreckten Form von jedem der Büschel der zweiten
Teil-Vielzahl von Büscheln (210) einen Winkel in Bezug auf eine radiale Linie, die von dem Mittelpunkt
(102) auf der Montageseite (101) ausgeht und durch
einen Mittelpunkt des jeweiligen Büschels auf dem
Montageseitenniveau führt, aufweist, der zwischen
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65° und 685° liegt, insbesondere zwischen 630°
und 660°.
9.

Bürstenkopf gemäß Anspruch 7 oder Anspruch 8,
wobei die Büschel der zweiten Teil-Vielzahl von Büscheln (220) an der Montageseite (101) des Trägers
(100) in einer im Wesentlichen ringartigen Anordnung montiert sind, wobei insbesondere und mit Bezug auf Anspruch 6 der Ring von Büscheln der zweiten Teil-Vielzahl von Büscheln (220) innerhalb des
Büschelrings der ersten Teil-Vielzahl von Büscheln
(210) angeordnet ist.

10. Bürstenkopf gemäß einem der Ansprüche 1 bis 9,
wobei die Vielzahl von Büscheln (14) ein zentrales
Büschel (230) mit einem Mittelpunkt auf dem Niveau
der Montageseite (101) des Trägers (102) umfasst,
der im Wesentlichen mit dem Mittelpunkt (102) der
Montageseite (101) übereinstimmt, wobei insbesondere der Tuftbereich (F3) des zentralen Büschels
(230) mindestens etwa 5,0 mm2 beträgt.
11. Bürstenkopf gemäß Anspruch 10 in Kombination mit
einem der Ansprüche 8 oder 9, wobei die virtuellen
Verlängerungen (Z1, Z8) von jeder der Hauptachsen
(A1) der angenäherten Ellipsen (E1) der zweiten
Vielzahl von Büscheln (220) sich nicht mit dem Tuftbereich (F3) des zentralen Büschels schneiden.
12. Bürstenkopf gemäß einem der Ansprüche 5 bis 11,
wobei die Büschel (210) mit einer langgestreckten
Querschnittsform eine Höchstbreite (W1) von mindestens 3,2 mm, insbesondere etwa 3,35 mm aufweisen.
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1.
5

Tête de brosse (10) pour une brosse à dents électrique (1), en particulier une tête de brosse remplaçable, comprenant :
un boîtier (19) pouvant être attaché à et détaché
d’un manche (20) de la brosse à dents électrique
(1) ;
un support (11) ayant un côté de montage (12),
en particulier ayant un côté de montage circulaire, ovale ou elliptique, lequel support (11) est
monté au niveau du boîtier (19) pour un mouvement de rotation oscillatoire entraîné autour d’un
axe de rotation (R1) qui s’étend à travers un
point central du côté de montage (12) du support
(11) ;
une pluralité de touffes (14) constituées de filaments (30, 30A ; 50), les touffes (14) étant montées sur le côté de montage (12) du support
(11) ;
dans laquelle chacune des touffes (14) a une
zone de touffetage (Q1 ; Q2) d’au moins environ
2,4 mm 2, en particulier d’au moins environ 2,80
mm 2, et les filaments (30, 30A; 50) dans chacune des touffes (14) ont une aire en coupe transversale perpendiculaire à leur direction d’extension de longueur qui correspond à une aire en
coupe transversale circulaire ayant un diamètre
(r1) dans la plage comprise entre 127 mm et 102
mm ;
dans laquelle la tête de brosse (10) comprend
uniquement des touffes (14) de cette définition
d’aire et de cette plage de filaments.
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13. Bürstenkopf gemäß einem der Ansprüche 1 bis 12,
wobei der Tuftbereich der Vielzahl von Büscheln (14)
mindestens etwa 25 % des Bereichs der Montageseite, insbesondere mindestens 28 % und ferner insbesondere mindestens 30 % beträgt.
14. Bürstenkopf nach einem der Ansprüche 1 bis 13,
wobei die Anzahl der Fäden (30, 30A; 50) pro Einheitsfläche auf dem Träger mindestens 15 pro mm2,
insbesondere mindestens 18 pro mm2 beträgt.
15. Elektrische Zahnbürste (1), umfassend einen Bürstenkopf (10) gemäß einem der Ansprüche 1 bis 14,
wobei insbesondere die elektrische Zahnbürste (1)
zum derartigen Antreiben des Trägers (11) angeordnet ist, dass jeder Faden (31) mit einem verjüngten
freien Ende (31A) sich entlang einem Weg von mehr
als 3,0 mm pro halbem Zyklus jeder Oszillationsperiode, insbesondere mindestens 3,1 mm bewegt.

2.

Tête de brosse selon la revendication 1, dans laquelle la longueur de filament moyenne (h1) des filaments (30, 30A; 50) de la pluralité de touffes (14) est
d’au moins 8,0 mm, en particulier d’au moins 8,2
mm, et en outre en particulier d’au moins 8,4 mm.

3.

Tête de brosse selon la revendication 1 ou la revendication 2, dans laquelle la pluralité de touffes (14)
comprend une première sous-pluralité de touffes
(210), qui comprennent chacune des filaments (30A)
ayant une extrémité libre effilée (31A), en particulier
dans laquelle la première sous-pluralité de touffes
(210) est constituée d’au moins cinq touffes, éventuellement constituée de huit touffes.

4.

Tête de brosse selon la revendication 3, dans laquelle au moins une touffe effilée mixte de la première
sous-pluralité de touffes (210) comprend au moins
un filament (30) ayant une extrémité libre non effilée
(31), tandis que les autres filaments (30A) de la touffe
mixte sont des filaments (30A) ayant des extrémités
libres effilées (31A), en particulier dans laquelle 1 %
à 20 % des filaments (30) de la touffe mixte ayant
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une extrémité libre non effilée (31), tandis que les
autres filaments (30A) de la touffe mixte sont des
filaments ayant des extrémités libres effilées (31A),
en outre en particulier dans laquelle 2 % à 10 % des
filaments (30) de la touffe mixte ayant une extrémité
libre non effilée (31), tandis que les autres filaments
(30A) de la touffe mixte sont des filaments ayant des
extrémités libres effilées (31A), éventuellement dans
laquelle chacune des touffes de la première souspluralité de touffes (210) est une touffe mixte.
5.

6.

7.

8.

9.

Tête de brosse selon la revendication 3 ou la revendication 4, dans laquelle les touffes de la première
sous-pluralité de touffes (210) ont une forme en coupe transversale allongée (Q2) dans un plan perpendiculaire à leur direction d’extension de hauteur, en
particulier dans laquelle un axe majeur (A3) d’une
ellipse d’approximation (E2) de la forme allongée
(Q2) de chacune des touffes de la première souspluralité de touffes (210) a un angle par rapport à
une ligne radiale provenant du point central (102)
sur le côté de montage (12) et passant à travers un
point central de la touffe respective sur le niveau de
côté de montage qui se trouve dans une plage comprise entre 6 5 ° et 6 85 °, en particulier dans une
plage comprise entre 6 30 ° et 6 60 °.
Tête de brosse selon l’une quelconque des revendications 3 à 5, dans laquelle les touffes de la première sous-pluralité de touffes (210) sont montées
sur le côté de montage (101) du support (100) dans
un agencement pratiquement annulaire.
Tête de brosse selon l’une quelconque des revendications 1 à 6, dans laquelle la pluralité de touffes
(14) comprend une deuxième sous-pluralité de touffes (220) qui comprennent uniquement des touffes
avec des filaments (30) ayant des extrémités libres
non effilées (31), en particulier dans laquelle la
deuxième sous-pluralité de touffes (220) comprend
au moins cinq touffes, est éventuellement constituée
de huit touffes.
Tête de brosse selon la revendication 7, dans laquelle les touffes de la deuxième sous-pluralité de touffes
(220) ont une forme en coupe transversale allongée
(Q1) dans un plan perpendiculaire à leur direction
d’extension de hauteur, en particulier dans laquelle
un axe majeur (A1) d’une ellipse d’approximation
(E1) de la forme allongée de chacune des touffes de
la deuxième sous-pluralité de touffes (210) a un angle par rapport à une ligne radiale provenant du point
central (102) sur le côté de montage (101) et passant
à travers un point central de la touffe respective sur
le niveau de côté de montage qui est compris entre
6 5 ° et 6 85 °, en particulier entre 6 30 ° et 6 60 °.
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dication 8, dans laquelle les touffes de la deuxième
sous-pluralité de touffes (220) sont montées sur le
côté de montage (101) du support (100) dans un
agencement pratiquement annulaire, en particulier
et en référence à la revendication 6, dans laquelle
l’anneau de touffes de la deuxième sous-pluralité de
touffes (220) est agencé à l’intérieur de l’anneau de
touffes de la première sous-pluralité de touffes (210).
10. Tête de brosse selon l’une quelconque des revendications 1 à 9, dans laquelle la pluralité de touffes
(14) comprend une touffe centrale (230) ayant un
point central sur le niveau du côté de montage (101)
du support (102) qui coïncide pratiquement avec le
point central (102) du côté de montage (101), en
particulier dans laquelle la zone de touffetage (F3)
de la touffe centrale (230) est d’au moins environ 5,0
mm2.
11. Tête de brosse selon la revendication 10 en combinaison avec l’une des revendications 8 ou 9, dans
laquelle les extensions virtuelles (Z1, Z8) de chacun
des axes majeurs (A1) des ellipses d’approximation
(E1) de la deuxième pluralité de touffes (220) ne croisent pas la zone de touffetage (F3) de la touffe centrale.
12. Tête de brosse selon l’une quelconque des revendications 5 à 11, dans laquelle les touffes (210) ayant
une forme en coupe transversale allongée ont une
largeur maximale (W1) d’au moins 3,2 mm, en particulier d’environ 3,35 mm.
13. Tête de brosse selon l’une quelconque des revendications 1 à 12, dans laquelle la zone de touffetage
de la pluralité de touffes (14) est d’au moins environ
25 % de la zone du côté de montage, en particulier
d’au moins 28 %, et en outre en particulier d’au moins
30 %.
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Tête de brosse selon la revendication 7 ou la reven-

12

14. Tête de brosse selon l’une quelconque des revendications 1 à 13, dans laquelle le nombre de filaments (30, 30A; 50) par surface unitaire sur le support est d’au moins 15 par mm2, en particulier est
d’au moins 18 par mm2.
15. Brosse à dents électrique (1) comprenant une tête
de brosse (10) selon l’une quelconque des revendications 1 à 14, en particulier dans laquelle la brosse
à dents électrique (1) est agencée pour entraîner le
support (11) de telle sorte que tout filament (31)
ayant une extrémité libre effilée (31A) se déplace le
long d’un trajet de plus de 3,0 mm par demi-cycle de
chaque période d’oscillation, en particulier d’au
moins 3,1 mm.
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