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ATTACHMENT FOR AN ORAL HYGIENE DEVICE

FIELD OF THE INVENTION
The present invention 18 concerned with an attachment for an oral hygiene device and it 1s

concerned with an oral hygiene device comprising such an attachment.

BACKGROUND OF THE INVENTION
It 1s known that oral hygiene devices such as electric toothbrushes are sealed against water
entering the interior part of the handle of the electric toothbrush. Nevertheless, some parts such
as the drive shaft that extends from an end of the handle may not be sealed when the oral hygiene
is used; further the handle itself 1s also not sealed. This may lead to contamination ot the drive
shaft and the handle with liquids containing germs such as saliva (mixed with debris removed

from the oral cavity) and with bacteria present on the skin of a user.

It 1s a desire to provide an attachment for an oral hygiene device and an oral hygiene device that

are improved over the known attachments and oral hygiene devices.

SUMMARY OF THE INVENTION
According to one aspect there is provided an attachment for an oral hygiene device having a
housing, a shaft element movably mounted at the housing and arranged for being coupled to a
drive shatt of a handle of the oral hygiene device, and a tlexible sealing element that may in
particular be made from a natural or artificial rubber or a thermoplastic material such as an
thermoplastic elastomer, the flexible sealing element being attached to the shatt element, which
flexible sealing element 1s arranged to seal a cavity within the attachment intended for

accommodating at least a part of the drive shaft in an attached state.

According to another aspect there 1s provided a pouch for an oral hygiene device having a pouch
body for covering a handle of the oral hygiene device, wherein the pouch has at least a sealable
opening for receiving the handle and a second opening through which at least a drive shatt ot the

handle can extend when the pouch 1s covering the handle.

According to a further aspect there 1s provided an oral hygiene device comprising an attachment

as proposed and a handle.
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According to yet another aspect there 1s provided a kit comprising at least an attachment as

proposed and a pouch as proposed.

BRIEF DESCRIPTION OF THE DRAWINGS

The aspects of the present disclosure will be described 1in more detail by explanation of example

embodiments and with reference to figures. In the figures

Fig. 1 shows an example oral hygiene device comprising an attachment;

Fig. 2 1S a perspective view of an example embodiment of a partly cut-open attachment
as proposed;

Fig. 3 1s a centre longitudinal cut through an example embodiment of an oral hygiene
device comprising an attachment as proposed that 1s attached to a handle (the
handle 1s only partly shown);

Fig. 4A 1S a perspective view onto an integral part consisting ot a shaft element intended
for oscillation around its longitudinal axis, a flexible sealing element and an insert
part intended for non-movable mounting to a housing of an attachment as
proposed;

Fig. 4B 1s a centre longitudinal cut through the integral part shown in Fig. 4A, where the
cut 1s taken though a spring element formed in the insert part;

Fig. 5 1S a perspective view onto an integral part consisting of a shaft element intended
for oscillation around its longitudinal axis and for linear oscillation along the
longitudinal axis, a flexible sealing element and an 1nsert part intended for non-

movable mounting to a housing of an attachment as proposed;

Fig. 6 1s a depiction of a pouch as proposed;
Fig. 7 1S a perspective view onto a different embodiment of an integral part; and
Fig. & 1S a cross sectional cut through an embodiment of a partially assembled

attachment for an oral hygiene device comprising an integral part as shown in

Fig. 7.

DETAILED DESCRIPTION OF THE INVENTION
In the present disclosure, an oral hygiene device comprises an attachment and a handle. Hence,
an attachment for an oral hygiene device means an attachment that can be attached to a handle

and thus the oral hygiene device is formed by a handle to which such an attachment 1s attached.
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In accordance with at least one aspect, an attachment for an oral hygiene device 1s provided that
comprises a flexible sealing element, which connects a shaft element that 1s movably mounted
inside of a housing of the attachment with the housing. Here, connection with the housing means
either a direct connection or a connection with a further insert element that is fixedly mounted at
the housing and can thus be considered as an integral part of the housing. The flexible sealing
element may 1n particular be realized as a flexible sealing membrane, which extends between the
shaft element and the housing such that the housing 1s liquid-tightly separated into two partial
cavities. The flexible sealing element (or membrane) may in particular be structured, €.g. may
comprise structures that compensate for expansion or torsion of the flexible sealing element. The
flexible sealing element may in particular cover 360 degree angular range between the shaft
element arranged 1nside the housing and the housing itself in order to provide the sealing
function. The shaft element may in particular extend in a longitudinal direction as well as the
housing may extend in a longitudinal direction, while the flexible sealing element than liquid-
tightly separates the hollow 1n the housing into two cavities that are arranged successively in

longitudinal direction.

During operation, the shatt element 1s intended to perform a relative motion (in particular a
repetitive motion such as an oscillatory rotation or a linear vibration) with respect to the housing.
Thus, the flexible sealing element may be arranged to withstand that it 1s coupled to a moving
element and a static element, e.g. by having the above mentioned compensation structures or by
general elastic and dimensional properties such that the deformation and/or stretching/expansion
of the flexible sealing element between the peak motion positions 1s enabled. In some
embodiments, the flexible sealing element may be arranged to withstand maximum twists
(between the shatt element and the housing or insert element) of e.g. about £30 degrees around
the longitudinal axis with respect to a rest position, in particular about £25 degrees, about £22
degrees, about £20 degrees, about £18 degrees, about £16 degrees, or about £10 degrees at least
for about a period of two minutes or three minutes or four minutes at an oscillation frequency of
between about 30 Hz to about 300 Hz. The flexible sealing element may therefore be equipped
with at least one or more longitudinal rip-like structures and/or a bellows structure. In some other
embodiments, the tlexible sealing element may be arranged to withstand a linear vibration (in
particular along the longitudinal extension direction) having peak amplitudes of between about

+0.1 mm to about £1.0 mm between the shaft element and the housing or insert element at least
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for about a period of two minutes or three minutes or four minutes at an oscillation frequency of
between about 30 Hz to about 300 Hz. The flexible sealing element may seal a cavity that is
defined at least partly by the flexible sealing element, the shaft element and the housing (or the

insert element) against soiling by externally applied liquids.

The tlexible sealing element may generally be made from an elastic material such as natural or
artificial rubber or an elastomer or a thermoplastic elastomer (IPE). The shatt element and/or the
housing or the insert element may be made from a hard plastic material such as PP
(polypropylene) or ASA (acrylonitrile styrene acrylate) or any other suitable hard plastic material
or other hard material such as metal. In some embodiments, the shatt element, the tflexible sealing
element and the housing or the insert part may be manutactured in a two-component or multi-
component plastic injection molding process. In some embodiments, the flexible sealing element
and the shaft element and/or the housing or insert element may be connected by material

engagement such as a chemical material bond.

Fig. 1 1s a perspective view onto an example embodiment of an oral hygiene device 1 as
proposed 1in accordance with an aspect of the present disclosure. The oral hygiene device 1
comprises a handle 10 and an attachment 100. The oral hygiene device 1 is here realized as an
electric toothbrush and the attachment 1s realized as a detachable replacement brush. In other
example embodiments, the oral hygiene device may be realized, e.g., as an electric tongue

scraper, an electric tlossing device, or an electric gum massaging device.

Fig. 2 18 a perspective view onto an example embodiment of a partly cut-open attachment 100 as
proposed 1in accordance with an aspect of the present disclosure, where the attachment 100 1s
realized as a detachable replacement brush intended for attachment to a handle of an electric
toothbrush (Fig. 3 shows a longitudinal cut through the attachment shown in Fig. 2 and an upper
part of a handle of an oral hygiene device in the attached state). In other embodiments, the
attachment may, e.g., be realized as a replaceable flossing attachment, a replaceable tongue
scraper, or a replaceable gum massaging attachment. The attachment 100 comprises an oral
cleaning unit 190 that 1s mounted such that it can be driven into an oscillatory rotation around its
centre axis during operation in the attached state. Here, the oral cleaning unit 190 1s realized as a
brush head comprising bristle tufts and pivoting elastomeric elements for cleaning teeth and

stimulating the gums. Other example embodiments of oral care units such as tlossing units,
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tongue scraping units or gum massaging units may be contemplated. Other kinds of —in
particular oscillating — movements of the oral cleaning unit may also be contemplated. In
particular, the oral cleaning unit may be driven into a linearly oscillating movement, an

oscillating poking movement or into a combination of two or more ot these movements.

The attachment 100 has a hollow (here: tubular) housing 180 that extends in a longitudinal
direction between an end of the attachment distal to the oral cleaning unit 190 and an end
proximal to where the oral cleaning unit 190 1s mounted. The housing 180 has an aperture 132
through which germ comprising liquids such as saliva (which may in particular contain debris
removed from the oral cavity) can enter into the hollow 181 of the housing 180 during use of the
attachment 100 1n an oral hygiene event, e.2. during tooth brushing (the attachment 100 may
alternatively or additionally comprise turther openings, €.g. where the oral cleaning unit 190 1s
mounted, through which germ containing liquids can enter into the hollow 181). A coupling
structure 1135, here realized as a ring-like coupling structure that radially projects outwards at the
distal end of the attachment 100, 1s arranged around an opening of a cavity 102 that 1s intended to
receive at least a part of a drive shatt of a handle of an oral hygiene device. An integral part 101
1s arranged 1n the hollow 181 of the housing 180, which integral part 101 generally extends in the
longitudinal direction. The integral part 101 comprises an insert part 110 (which here 1s integral
with the coupling structure 115), further a tlexible sealing element 120 and a shaft element 130.
The coupling structure 115 comprises a sealing element 119 for establishing a sealed (1.e.
liquidtight) connection with a respective coupling partner. Optionally, a cut-out 115A may be
provided in the coupling structure 115 so that a lock-and-key feature can be established. The
flexible sealing element 120 1s on a first side attached to the shaft element 130 and on a second
side attached to the insert part 110. The insert part 110 has a rib 112 that party extends around the
insert part 110 and projects radially outwards. The rib 112 mates with a respective recess 183 in
the housing 180 so that the insert part 110 1s essentially non-movably (i.e. fixedly) mounted at
the housing 180. The shaft element 130 1s movably mounted at the housing 180 such that it can
oscillate around the longitudinal axis that 1s defined by a rotation axis of the drive shatt of the
handle in the attached state during operation. An actuation element 150 (here realized as a metal
pin) 1s mounted at the shaft element 130 and is coupled to the oral cleaning unit 190 such that the
oral cleaning unit 190 1s driven into an oscillatory rotation around its centre axis when the shaft
element 130 1s driven into an oscillatory rotation around the longitudinal axis by the drive shaft

during operation in the attached state. In accordance with another embodiment, the drive shaft
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will provide a longitudinal oscillation (1.e. a linear oscillation in the longitudinal direction). The
flexible sealing element 120 (which may be realized as a structured foil or as an injection molded
membrane etc.) here comprises longitudinally extending rib structures 126 that are designed such
that the tlexible sealing element 120 can compensate that it gets twisted when the shaft element
130 oscillates around the longitudinal axis during operation while the insert part 110 1s fixed 1n
its position with respect to the attachment housing 180 (in other words, the cross section of the
flexible sealing element 120 1n its central region 1s star shaped and the thickness of the flexible
sealing element 1n such a cross section may be essentially constant). As will be explained in more
detail further below, the flexible sealing element 120 1s hollow and thus surrounds a part of the
cavity 102 for receiving a part of the drive shatt of the handle. Thus, the cavity 102 1s sealed
against the hollow 181 in the hollow housing 180 and any contaminated liquid that may enter
into the hollow 181 can essentially not enter into the cavity 102 as long as the flexible sealing
element 120 is intact. The flexible sealing element 120 may be made from an elastic material

such as (artiticial or natural) rubber or a thermoplastic elastomer ('TPLE).

Fig. 3 1s a centre longitudinal cut through an oral hygiene device with an attachment 100 as
shown 1n Fig. 2 being coupled to a handle 10 (the handle 10 is only partly shown). The handle 10
has a drive shaft 11 that extends out of the handle 10. A neck section 12 extending from the
handle housing surrounds the drive shatt 11 for a certain length. The insert part 110 and the neck
section 12 may be designed so as to positively fit into each other. The drive shatt 11 1s coupled to
a drive unit disposed within the handle so that it can be driven into an oscillatory rotation around
a longitudinal axis 11A. The neck section 12 of the handle 10 and the extending portion of the
drive shatt 11 are disposed in the shown attached state 1n the cavity 102 of the attachment 100.
The cavity 102 1s defined by the hollow insert part 110, the hollow flexible sealing element 120
and the partly hollow shatt element 130. The tlexible sealing element 120 is on a first side
attached to the shatt element 130 via a connector structure 129 that encloses the shaft element
130 so as to form a watertight connection. The flexible sealing element 120 18 on a second side
attached to the nsert part 110 via a connector structure 121 that 1s connected to a ring-like front
face 111 of the insert part 110 so as to form a watertight connection. The mtegral part 101
comprising shaft element 130, flexible sealing element 120, and insert part 110 may be
manufactured as a two-component (or multi-component) plastic injection molding part. In a first
step the insert part 110 and the shatt element 130 may be made from a hard plastic material such

as PP (polypropylene) or ASA (acrylonitrile styrene acrylate) either 1n a single cavity or in two
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separate cavities and in a second step, the tlexible sealing element 120 may be injection molded
onto the insert part 110 and the shaft element 130 using a soft thermoplastic material such a
thermoplastic elastomer (1PE). The hard plastic material and the thermoplastic material may in
particular be chosen such that they enter into a watertight material bond at the connection
surtfaces. In an embodiment, the shaft element and/or the insert part may be made from a
reinforced plastic material, €.g2. a glass tiber reinforced PP. In another embodiment, the flexible

sealing element 18 made from a rubber foil and 1s glued to the insert part and the shatt element.

Generally it 18 to be stated that the flexible sealing element may in another embodiment be
attached to a shaftt element and may be turther attached to, e.g., the housing of the attachment to
thus seal the cavity against liquid. The insert part as shown 1n the example embodiments allows
for relatively easy mounting of the parts whereas a direct attachment of the flexible sealing
clement to a part of the housing does not require as many separate parts as in the shown example
embodiment. Further, the coupling structure 115 (being an optional feature) may be realized

integral with the housing.

In the shown example embodiment, the drive shaft 11 has a tlat front part 11B (which means that
the front part has a non-circular cross section) that positively fits — essentially play-tree — with a
coupling section 131 of the shatt element 130 (which coupling section 131 1s here a recess in the
shaft element 130 and forms a part of the cavity 102). Hence, when the drive shaft 11 1s driven
into an oscillatory rotation around the longitudinal axis 11A by the drive unit during operation,
the drive shaft 11 then takes along the shaft element 130 and the shaft element follows the
movement of the drive shaft around the longitudinal axis 11A. The shaft element 130 1s mounted
at the housing 180 via a mounting element 140 (which may be realized as a metal mounting pin),
which mounting element 140 extends along the longitudinal axis 11A such that oscillatory
rotation of the shatt element 130 around the longitudinal axis 11A 1s enabled when the drive shaft
11 takes along the shaft element 130. An actuation element 150 (which may be realized as a
metal actuation pin) is mounted at the shatt element 130 at mounting bores 132 so as to be
movable in longitudinal direction (i.e. along an actuation element axis that 1s parallel to the
longitudinal axis 11A). A coupling element 151 is coupled to the actuation element 150 (e.g. the
coupling element may be realized as a metal pin that is welded to the actuation element 150 so
that a 'T-like actuation-coupling-structure results) and sits in a transverse bore in a carrier

structure of the oral cleaning unit 190. When the shatt element 130 oscillates around the
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longitudinal axis 11A, then the eccentrically mounted actuation element 150 moves along a
circular segment and thereby oscillates the oral cleaning section 190 around its centre axis 190A.
During the oscillation, the actuation element 150 slightly moves along the longitudinal direction.
A stopper element 139 made from an elastomeric material may be in contact with the actuation
element 150 and whenever the drive shaft 1s not moved, then the stopper element 139 essentially
inhibits a free movement of the actuation element 150 due to friction between the actuation
element 150 and the stopper element 139 and clattering noises generated by an otherwise freely

movable attachment in a non-driven state are reduced.

In accordance with an aspect of the present disclosure, the stopper element 139 may be
considered as a feature of individual value. Hence, in accordance with this aspect, an attachment
for an oral hygiene device is provided that comprises at least a movable actuation element that is
in frictional contact with a stopper element to reduce free motion of the movable actuation
clement in a non-driven state. Any other feature as discussed in the present disclosure may be

individually combined with this aspect.

In the example embodiment shown 1n Fig. 3, the insert part 101 18 integral with a coupling
structure 115 that radially extends around the end of the attachment 100 proximal the handle 10
in the attached state. The coupling structure 115 here comprises a negative snap-ring structure
116 that mates with a respective positive snap-ring structure 221 of a coupling structure 220 of a
pouch 200. A sealing element 119 1s here provided 1n the negative snap-ring structure 116 such
that the mated snap-ring structures 116 and 221 form a watertight connection. The sealing
element 119 may be realized by an O-ring or the sealing element 119 may be an injection molded
part. The pouch 200 comprises a pouch body 210 that may be realized as a thin plastic foil (e.g.
made from polyester) that may be transparent. The pouch body 210 1s attached to the coupling
structure 220 in a watertight manner. The pouch 200 may fully enclose the handle 10 while 1t
allows for undisturbed operation (e.g. pushing of an on/otf button etc.) of the handle 10 by a user
during operation. In an embodiment, the pouch 200 has a further sealable opening at the other
end (not shown) and the pouch body 210 1s dimensioned to completely accommodate the handle
10. In use, the user may first couple the pouch on one end to the attachment and then slide the
handle into the pouch 200 via the sealable opening at its other end until the drive shaft enters the
cavity in the attachment and couples with the shaft element. Then the user may seal the sealable

end of the pouch body and can use the oral hygiene device essentially without fear of
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contaminating any part of the handle. A sanitizing step may thus not be necessary atter use if the
handle 1s to be used by several users, e€.2. during a clinical test, but the next user just uses its own
attachment and pouch. The pouch 200 may comprise a sanitary coating such as an antimicrobial

coating on its 1nner and/or on 1ts outer surface.

As has been said before, the tlexible sealing member 120 1s utilized to seal the cavity 102 (1.e. the
drive shaft 11 and also the neck section 12 when the attachment 100 is attached to the handle 10)
against contamination by germs (bacteria etc.) during operation. In particular, as can be seen in
the example embodiment shown in Fig. 3, a gap 13 may exist between the drive shatt 11 and the
neck section 12 such that contaminated liquids may enter into this gap 13. The gap 13 1s
particularly hard to clean and sanitizing the handle 10 after use may not be simply possible. The
pouch 200 has a twotold function. It envelopes and thus effectively seals the whole handle 10
against contamination by germs or bacteria that may be present on the skin of the hand of a user.
Further, as the pouch 200 is also coupled to the attachment 100 in a watertight manner (and thus
may be considered to form a part of the attachment), any liquids (e.g. saliva) comprising germs
or bacteria are efficiently inhibited to enter the cavity 102 from the side of the handle 10. In
another embodiment, a sealing structure may be arranged at the attachment such that it seals the
attachment against the handle in the attached state. In another embodiment, the pouch may be

directly connected to the attachment (e.g. by gluing)

It 18 to be noted that the example embodiment shown 1n Figs. 2 and 3 shows several features that
are optional with respect to an aspect of the present disclosure. According to this aspect, a
movably arranged shatt element (which may be integral with an oral hygiene unit) 1s arranged,
which shatt element 18 coupled to a drive shatt of a handle of an oral hygiene device in the
attached state, and a flexible sealing element seals a cavity accommodating at least a part of the
drive shatt between the shaft element and a part of the attachment, where the shaft element will
perform a repetitive (in particular: oscillating) motion relative to the part of the attachment during
operation (which does not mean that the attachment itselt would be necessarily fixed relative to
the handle but only that the flexible sealing element 1s arranged between two parts that will
perform relative motion during operation). All other features may individually (where

appropriate) or in arbitrary combination be added.
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Fig. 4 A 1s a perspective view onto the integral part 101 as discussed with respect to the example
embodiment shown in Figs. 2 and 3. The integral part 101 may be manufactured using two-
component (or multi-component) plastic injection molding technology as was explained above.
The integral part 101 comprises an insert part 110 that may - as shown here - be integral with a
radially outwards extending ring-like coupling structure 115, a tlexible sealing element 120, and
a shaft element 130. The flexible sealing element 120 may be attached to the shatt element 130 to
a ring-shaped surface that encircles the shaft element 130 by a connector structure 129 and may
be attached to the insert part 110 along a front tface of the integral part via a connector structure
121. A central portion 125 extends between the two connector structures 129 and 121. The
central portion 125 has here longitudinally extending ribs 126 to enhance the ability of the
flexible sealing element 120 to withstand maximum twists of e€.g. about £30 degrees around the
longitudinal axis with respect to a rest position, in particular about £25 degrees, about £22
degrees, about £20 degrees, about £18 degrees, about £16 degrees, or about £10 degrees at least
for about a period of two minutes or three minutes or four minutes at an oscillation frequency ot
between about 30 Hz to about 300 Hz. In another embodiment, where the drive shaft linearly
oscillates, the flexible sealing element may be arranged to withstand longitudinal expansions and
contractions of about £0.1 mm to about £2 mm around a rest position, in particular of about

+0.5 mm to about £1.5 mm at an oscillation frequency of about 30 Hz to about 300 Hz. In yet
another embodiment, the flexible sealing element may be structured to withstand combinations ot
twists and longitudinal expansions and contractions (an example embodiment is shown in Fig. 5).
Of course the flexible sealing element 120 may be designed to withstand the repetitive
movements during operation for a much longer time period, but in case the attachment 1s
intended for a single use (e.g. during a clinical trial) 1t would be sufficient if the flexible sealing
element 120 seals reliably for a time period of a typical oral hygiene event (e.£. a tooth brushing
event). FEM (finite elements method) simulations may be used to determine the material and the
dimensions and geometrical structure of the tlexible sealing element such that besides structural
integrity it 1s also ensured that the flexible sealing element does not provide too much resistance
such that a breakdown in oscillation angle and/or frequency 1s essentially avoided to achieve
cleaning results and use feeling comparable to a similar attachment without a flexible sealing
element. The shaft element 130 may comprise a stopper element 139 which is here used to
provide a resistance against free movement of the actuation pin 150 (shown 1n Fig. 3) when the
device 1s not in operation. The insert part 110 may comprise a radially outwards projecting rib

112 tor snapping the insert part 110 into a respective recess in the housing of the attachment (this
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snap connection may be designed to be non-detachable to avoid that the integral part can be
casily separated from the housing). The insert part 110 may further comprises a radially outwards
projecting nose 114 to establish a lock-and-key feature to enhance correct positional coupling
between the integral part 101 and the housing of the attachment. The housing of the attachment
hence may comprise a respective recess to accommodate the nose 114, Simuilarly, the coupling
structure 115 may comprise a cut-out 115A to establish a lock-and-key feature. The coupling
structure 115 may also comprise a negative snap-ring structure 116 in which a sealing element
116 is arranged. In addition, the insert part 110 may comprise a spring element 113 that will be

explained 1n more detail further below.

Fig. 4B 1s a centre longitudinal cut through the integral part 101 shown in Fig. 4A, where the cut
plane extends through the centre of the spring element 113. The spring element 113 may be
formed as a tongue element that 1s integral with the insert part 110 at one end but that 1s coupled
to the msert part 110 at its sides and at its tip via an elastomeric material 113A. The elastomeric
material on the one hand seals the spring element 113 against the insert part 110 and on the other
hand allows for a certain flexibility of the spring element 113 such that it can e.g. pivot outwards.
The spring element 113 may comprise a radially inwards extending projection 113B. When the
attachment 1s attached to the handle, the neck section 12 (as shown in Fig. 3) slides into the part
of the cavity 102 formed by the insert part 110. The neck section then forces the spring element
113 to pivot outwards by pushing against the projection 113B. In return, the spring element 113

clamps the attachment to the neck section to inhibit easy separation of the attachment from the

handle.

It can be seen in Fig. 4B that the sealing element 119 of the coupling structure 115, the flexible
sealing 113A of the spring element 113 and the flexible sealing element 120 may be made 1n the
same injection molding step and that those elastomeric structures may be connected by
connecting channels 119A and 121A. The stopper element 139 shown in Fig. 4A may also be
made 1n the same injection molding step from the same thermoplastic material and may be

connected to the tlexible sealing element 120 by a further connecting channel.

When the integral part 101 1s mounted into the housing of the attachment, the mounting element
and the actuation element may be mounted to the shaft element 130 and then the integral part

may be slid into the hollow of the housing until the mounting element mates with the respective
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bore in the housing and simultaneously the rib 112 mates with the respective recess in the

housing.

Fig. 5 18 a perspective view onto a different example embodiment of an integral part 101 A
similar to the integral part shown in Fig. 4A. Here, the flexible sealing element 120A comprises a
bellows structure 127A (here realized as a gaiter) that 1s structured to withstand repetitive linear
oscillations of the shaft element 130A with respect to the insert part 110A along the longitudinal
axis as indicated by the double arrow L. Linear oscillations around a rest position may have
maximum amplitudes of between about £0.1 mm to about 2.0 mm. The bellows structure 127A
expands and contracts during these oscillations. In the shown embodiment, the bellows structure
12°7A 1s realized 1n addition to a torsion withstanding part 125A of the flexible sealing element

120A; 1in another embodiment only a bellows structure may be present.

Fig. 6 is a schematic depiction of an example embodiment of a pouch 200A as proposed. The
pouch 200A comprises a pouch body 210A (e.g. a (low-density) polyester ((LD)PE) or
polypropylene (PP) bag) that has a sealable or re-sealable opening 211A (1in one embodiment this
may be essentially realized as in a (re-)sealable plastic zip pouch or pressure seal pouch; in
another embodiment the sealing may be realized by adhesion, €.g2. as an adhesive seal pouch) at
one end to receive the handle of an oral hygiene device and a connector structure 220A arranged
at a second end such that at least a drive shaft of a handle can extend through the connector
structure 220A as was explained further above with reference to Fig. 3. In the shown
embodiment, a re-sealable closure 1s achieved by a slide fastener 212A (or: pressure closure).
The connector structure 220A 1s attached to the pouch body 210A by any suitable means, e.g. by
clamping, gluing or (laser) welding and 1s intended for connection with a respective connector

structure at the attachment.

Fig. 7 1s a perspective view onto a further example embodiment of an integral part 101C that
comprises a shaft element 130C, a tlexible sealing element 120C, and an insert element 110C.
The shatt element 130C 18 intended for oscillatory rotation R (indicated by a double arrow)
around the longitudinal extension direction relative to the insert element 110C, which insert
element 110C 1s intended to be fixedly mounted into a housing of an attachment (see Fig. 8). The
flexible sealing element 120C connects the insert element 110C and the shaft element 130C and

1s intended to withhold the repetitive relative motion of the shatt element 130C with respect to
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the msert element 110C during operation. The flexible sealing element 120C may comprise a
ring-like, radially outwards extending sealing structure 122C. The tlexible sealing element 120C
has a connector structure 121C with which 1t 18 connected to insert structure 110C, which
connector structure 121C extends as a continuation of the cylindrical insert structure 110C. The
connector structure 121C 1s intended to be 1n snug contact with the inner wall of a housing of an
attachment comprising the integral structure 101C such that by the snug contact a liquid-tight
contact 18 established (as will be discussed with reference to Fig. &). The flexible sealing element

120C has a further connector structure 129C with which it 18 connected to the shaft element

130C.

Fig. 8 shows a cross-sectional cut through an example embodiment of an attachment 100C (only
partially assembled) that comprises an integral element 101C as shown 1n Fig. 7. The attachment
100C may comprise an oral cleaning unit 190C. An insert element 110C 1s fixedly mounted at a
housing 180C of the attachment 100C. A flexible sealing element 120C that is coupled to the
insert element 110C by material engagement connects the insert element 110C with a shaft
element 130C, which shaft element 130C 1s movably mounted within the housing 180C. The
insert element 110C, the flexible sealing element 120C and the shaft element 120C define a
hollow 102C that 1s intended to receive a drive shaft of a handle of an oral hygiene device as was
discussed with reference to Fig. 3. As was explained above, in an attached state the drive shaft 1s
mechanically coupled to the shaft element 110C and may transter during operation repetitive
motion to the shaft element 130C (in particular oscillatory rotational or linear vibration motion),
which shatt element 130C would then perform a relative oscillatory motion with respect to the
insert element 110C and thus also with respect to the housing 180C. In some embodiments, the
flexible sealing element 120C may be intended to withstand maximum twists of e.g. about £30
degrees around the longitudinal axis with respect to a rest position, 1n particular about £25
degrees, about £22 degrees, about £20 degrees, about £18 degrees, about £16 degrees, or about
+10 degrees at least for about a period of two minutes or three minutes or four minutes or five

minutes or siX minutes at an oscillation frequency of between about 30 Hz to about 300 Hz.

In the example embodiment discussed with reference to Figs. 7 and & in particular but also more
generally, an additional pouch may not be needed 1f a neck section of a handle (see Fig. 3)
extending into the cavity 102C may snugly fit into this lower portion of the cavity such that the

flexible sealing element 120C forms a liquid-tight sealing enclosure. Thus, the drive shaft is
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ettectively protected from soiling during operation. In the example embodiment shown in Figs. 7
and &, the ring-like sealing structure 122C may be squeezed into a ring-like groove 182C in the
attachment housing to even enhance the liquid-tight sealing function of the flexible sealing

element.

It 1s to be stated that the features as disclosed may be individually combined in all possible
combinations that fall within the gist and scope of the present disclosure 1in accordance with any

of its aspects and that none of the example embodiments shall be interpreted in a way to limit the

disclosure to specitic combinations of features that happen to be disclosed in combination for a

given example embodiment.

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” 1s intended to mean “about 40 mm.”
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CLAIMS

Attachment for an oral hygiene device, comprising:
a housing;
a shaft element movably arranged within the housing and arranged for being

coupled to a drive shaft of a handle of the oral hygiene device; and

a flexible sealing element attached to the shaft element, which flexible sealing
element is arranged to seal a cavity within the attachment intended for accommodating at

least a part of the drive shaft in an attached state.

The attachment of claim 1 wherein the flexible sealing element is made from an elastic

material such as a natural or artificial rubber or a thermoplastic elastomer.

The attachment according to claim 1 or 2, wherein the flexible sealing element is also

attached to the housing and extends between the housing and the shaft element.

The attachment according to claim 3, wherein the flexible sealing element spans 360

degrees between the shaft element and the housing.

The attachment according to any one of claims 1 to 4, wherein the cavity extends in a
longitudinal direction from a proximal end, where the cavity has an opening to receive

the drive shaft when being attached to the handle to a distal end that is located within the

shaft element.

The attachment according to claim 5, wherein the flexible sealing element extends in the

longitudinal direction and forms an enclosure of at least a part of the cavity.

The attachment according to any one of claims 1 to 6, wherein the flexible sealing

element comprises at least a longitudinal rib structure or a bellows structure.

15701866.1
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The attachment according to any one of claims 1 to 7, wherein the tlexible sealing

element is attached to an insert part that is fixedly mounted at the housing.

The attachment according to claim 8, wherein the shaft element, the flexible sealing

element and the insert part are realized as an integral part.

The attachment according to claim 9 wherein the integral part is a two-component or

multi-component plastic injection molding part.

The attachment according to any one of claims 1 to 10, wherein a coupling structure is

arranged at the attachment.

The attachment according to claim 11, wherein the coupling structure is arranged at the

open end of the cavity which coupling structure at least partly encircles the opening of

the cavity.

The attachment according to any one of claims 1 to 12, further comprising a movably

mounted oral cleaning unit coupled to the shaft element.

The attachment according to claim 13, wherein the attachment is a replacement brush

head for an electric toothbrush.

The attachment according to any one of claims 1 to 14, wherein a pouch for covering the

handle of the oral hygiene device in the attached state is coupled to the attachment.

The attachment according to claim 15 with reference to claim 11 or 12, wherein the
pouch has a coupling structure that mates with the coupling structure at the attachment

and at least one of the coupling structures comprising a sealing element.

The attachment according to any one of claims 1 to 16, wherein the shaft element is

arranged to be driven into a repetitive motion.

15701866.1
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The attachment according to claim 17, wherein the repetitive motion is an oscillatory
rotation around the longitudinal axis of the attachment with a deflection angle of between

about +5 degrees to about £30 degrees or a linear vibration along the longitudinal axis of

the attachment with a peak elongation of between about £0.05 mm to about +2.0 mm.

Pouch for an oral hygiene device comprising a pouch body for covering at least a handle

of the oral hygiene device, wherein the pouch has at least a sealable opening for receiving

the handle and a second opening through which at least a drive shaft of the handle can

extend when the pouch is covering the handle.

Oral hygiene device comprising at least an attachment 1n accordance with any one of

claims 1 to 16 attached to a handle of the oral care device.

Kit comprising:
" at least an attachment in accordance with any one of claims 1 to 14; and

at least a pouch 1n accordance with claim 12.
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