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TITLE

Breast shield

TECHNICAL FIELD

The present invention relates to a breast shigldafbreast pump for expressing
human breast milk.

PRIOR ART

Breast-pump systems for expressing human breaktam@lwell known. They have
a vacuum pump, which is operated manually or bgtete motor, at least one
breast shield, for bearing against the mother'saditean adapter and a milk-
collecting container, for collecting the pumped-ouilk. The breast shield is
connected to the vacuum pump directly or via aisaocline, and therefore a
cyclically varying negative pressure can be apptedhe breast, in the breast
shield, in order for the milk to be pumped outloé breast. The adapter retains the
breast shield and connects it to the vacuum puntpeosuction line. The adapter,
in addition, allows connection to the milk-colledi container, either by direct
coupling of the container to the adapter or viailk ime.

Known breast shields have a funnel and a connegt#rh for connecting to an
adapter. The funnels are usually designed in tha fuf a truncated cone, it being
possible for them to be rigid or soft. Rigid funsieih addition, may be provided
with a soft insert.

The funnel should butt as far as possible withisgadction against the mother’s
breast, in order that an effective pumping chandaer be formed by the mother’s
breast and breast shield. In addition, it shoul@rbeomfortably against the

mother’s breast, so that pumping is as relaxedoasilple and, as far as possible,
does not result in pressure marks. The prior atloses various breast shields
which seek to achieve these aims.

WO 2011/035488 discloses a relatively small, végyible breast shield, of which
the opening angle adapts itself to the breast.
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US 6 673 037 discloses a rigid breast shield haaifighnel which has an elliptical
outline. Elevations are present on the inside ef ftmnel and act on the breast.
US 4 772 262 discloses a soft breast shield witllgstical opening.

US 7 413 557 describes a breast shield having ymrastrical funnel which has
an upper side for butting against the upper sidieforeast and an underside for
butting against the lower side of the breast. Dineast shield has the disadvantage
that it is too large for small breasts and likewdses not provide optimal abutment
against specific shapes of breast. The breastdshording to GB 2 138 686 is
also asymmetrical.

US 2006/0116632 proposes to arrange the conngudidrof the breast shield at an
angle to the conical funnel.

The shape and size of the human mother’'s breastndspvery much on the
individual and correspondingly differs from indival to individual. In addition,
the mother’'s breast is not usually perfectly conidderefore, in particular in
respect of the rigid and semi-rigid funnels, theaomprart has put up with
compromise solutions or offered breast shieldsféérent sizes.

US 6 387 072 and US 6 723 066 disclose, for exanapbeeast-shield set having a
rigid base and a set of breast shields of diffesgrgs which can be inserted into
the base. The funnels of the breast shields argrostin the form of truncated
cones, wherein, in one embodiment, the encirclegppery has an aperture. This
breast shield can be positioned on the breast thaththe aperture ends up located
over a sensitive or anatomically specific shapegboreof the mother’s breast, and
this region is therefore protected.

DESCRIPTION OF THE INVENTION

It is therefore an object of the invention to pawia breast shield which butts with
the best possible sealing action against the mistbezast.

This object is achieved by a breast shield haviregf¢atures of Patent Claim 1 and
having the features of Patent Claim 15.
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In one embodiment, the breast shield accordingpeadrivention for a breast pump
for expressing human breast milk has a funnel faring against the human
mother’s breast, and also has a connection padreinthe funnel widens in the
direction of the mother’s breast in order to enelas least a nipple and an areola
surrounding the nipple. The funnel has an end wisiahrected towards the breast
and forms a lay-on edge for providing contact viftt mother’s breast. The breast
shield has a through-passage or channel which @xteam that end of the funnel
which is directed towards the breast to that endhefconnection part which is
directed away from the breast, and which serveaptying a negative pressure to
the mother’s breast and for the outflow of pumpet+oilk. The lay-on edge of the
funnel is formed by a three-dimensional curve, Whig not located in a single
plane, and the funnel has at least two planesrofrsstry.

As an alternative, or in addition, to the at leasi planes of symmetry, the funnel
is a right truncated cone. It is preferably a righhcated circular cone. It may also
be, for example, a right truncated cone of ellgitross section.

Thanks to its specific three-dimensional curve ghape breast shield according to
the invention bears optimally against the breasie Epecific shape allows the
breast shield to be positioned against the breagaiious positions of rotation or
orientations. The mother can choose the positiorotaition which is optimal for
her and her shape of breast. “Optimal” in this iexXb be understood in the sense
of giving the best possible sealing action andehdy soft and providing the best
possible protection.

Furthermore, the breast shield with the three-dsimeral curve shape appears to
be more ergonomic and feminine. This does away arith possible psychological
barriers perceived by the mother, which, in tunereéases the success of pumping.

It is preferably not just the funnel, but also thg-on edge itself, which has at least
two planes of symmetry.

It has been found that the breast shield is oplynsdlaped if the funnel and/or the
lay-on edge have/has precisely two planes of symymet

The funnel is preferably a right truncated coneemgin that end of the truncated
cone which is directed towards the breast formsldlgeon edge. Rendering the
funnel as a right truncated circular cone prevehéssituation where the nipple
comes into contact with the flank of the funnelidgmpumping.
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In preferred exemplary embodiments, a projectiotheflay-on edge into a plane
perpendicular to a longitudinal axis of the funisein the form of an ellipse. If the

funnel is a right truncated circular cone and thedn edge, in the aforementioned
projection, is an ellipse, the best possible fitdaigid breast shield is achieved.

Instead of a continuous ellipse shape, the aforéored projection of the lay-on
edge may also be some other shape. For exampheayitbe any desired oval
shape, i.e. a planar convex shape with or withaat af symmetry. However, it
may also form other continuous shapes, for examplay be meandering and be
in the form of a three-leaf or four-leaf cloveradra flower. N-cornered polygonal
progressions, i.e. polygonal shapes, are likewassiple in principle, the corners
preferably being rounded.

The opening angle of the funnel is preferably camisbver the circumference of
the latter. This means that it is merely the shapehe lay-on edge which
determines the optimal position of rotation of threast shield on the mother’s
breast. Contact between the nipple and the inaakfbf the funnel is prevented.

The funnel and/or the lay-on edge arelis preferalglgl.

The breast shield is usually produced from a plasthaterial. The breast shield
can be used without any further inserts, althougimay also be provided with
inserts. The inner surface of the funnel is prdfigraree of elevations and
depressions. However, it is also possible to hafte semi-hard or hard structures
on the inside of the funnel, as are known fromgter art.

As an alternative, the funnel and/or the lay-onesghgy be soft or semi-soft.

In preferred embodiments, the lay-on edge formsemacircling lay-on surface

which allows the funnel to bear flatly against thether’s breast. The lay-on edge
is thus designed in the form of a decompressioreedg a result of which the
circumference of the funnel bears flatly, ratharthinearly, against the mother’s
breast.

The lay-on edge, the funnel and connection partpaederably formed in one
piece. They preferably consist of the same matéefta connection part serves for
connecting to an adapter, which can be connectetttyi or indirectly to the
breast pump and the milk-collecting container. Thenection part and adapter are
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usually two separate components. However, they likayise be formed together
in one piece.

In preferred embodiments, the funnel, on its oetsidas at least one haptic
element, which differs from the rest of the outarface of the funnel. These haptic
elements, in a preferred embodiment, are contingoosves or elevations which
run around the funnel. The projection thereof iatplane perpendicular to the
longitudinal axis of the funnel is preferably idieat to the projection of the three-
dimensional curve; in particular it is preferabliptical. Thanks to said haptic

elements, the mother will intuitively hold the dewiby the funnel. If they

correspond, in addition, to the three-dimensionaVe, or point towards the same,
they serve as an orientation aid for the mother.

Further embodiments are specified in the depercambs.

BRIEF DESCRIPTION OF THE DRAWINGS
Preferred embodiments of the invention will be diésd hereinbelow with
reference to the drawings, which serve merely xpianatory purposes and should

not be interpreted as being limiting in any waytHe drawings:

Figure 1  shows a side view of a first embodimerd bfeast shield according to
the invention with an adapter;

Figure 2  shows a longitudinal section through teeick according to Figure 1;

Figure 3  shows a perspective illustration of thealst shield according to Figure
1 as seen from the side directed towards the hreast

Figure 4 shows a perspective illustration of theast shield according to
Figure 1 as seen from the side directed away frabteast;

Figure 5 shows a first side view of the breastldraecording to Figure 1;

Figure 6 shows a second side view of the breastdshccording to Figure 1;

Figure 7 shows a third side view of the breastldlaecording to Figure 1;
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Figure 8 shows a view of the breast shield accgrdan Figure 1 on the side
directed towards the breast;

Figure 9 shows a view of the breast shield accgrdinFigure 1 on the side
directed away from the breast;

Figure 10 shows a view of the breast shield wittittmhally depicted auxiliary
lines and planes of symmetry;

Figure 11 shows a perspective illustration of aosdcembodiment of a breast
shield according to the invention as seen from gdite directed
towards the breast;

Figure 12 shows a perspective illustration of aoedcembodiment of the breast
shield according to Figure 11 as seen from the ditkcted away
from the breast;

Figure 13 shows a side view of the breast shietdraing to Figure 11; and

Figure 14 shows a view of the breast shield acogrdd Figure 11 on the side
directed away from the breast.

DESCRIPTION OF PREFERRED EMBODIMENTS

Figures 1 to 10 illustrate a first embodiment @ tireast shield 1 according to the
invention with an adapter 2. The breast shieldehesnnection part 10, in this case
in the form of a cylindrical connector 10, and arial 11, which is formed on the
connector in one piece. The breast shield 1 isepabfy produced from plastics
material. It is preferably of a rigid design.

The breast shield 1 is retained in an accommodatary 20 of the adapter 2 by
way of the connection part 10. The accommodatingZahere is in the form of a
tubular socket, into which the connection part Iahe breast shield 1 can be

plugged.

The adapter 2 has a neck 21 with a milk conne@nThe milk connection 22, in
turn, is a tube portion with an internal thread % fastening onto a milk-
collecting container, in particular onto a neclaahilk bottle.
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The longitudinal centre axisrlof the funnel 11 is preferably oriented at an angl
to the longitudinal centre axissLof the internal thread 25, and thus of the milk
connection 22. The angle of inclinatiaris preferably 90° to 120°.

A vacuum connection 23 for a vacuum hose for cotimgdo a vacuum pump is

present on that side of the adapter 2 which isctkeaway from the breast shield
1. As an alternative, the vacuum pump can be aecdgectly on said connection.
In addition, instead of a pump which is operatedétsctric motor, it is also

possible for a hand-operated pump to be used Wwéhbteast shield according to
the invention.

The rear side of the adapter 2, i.e. the side @ideaway from the breast, is closed
by a cover 24 in this example.

It can be seen in Figure 2 that the adapter 2 sstamedia-separating membrane
4, which prevents the passage of pumped-out milk fthe breast to the vacuum
connection 23. This prevents the vacuum pump freooiming contaminated. The

media-separating membrane 4 is of flexible desiga thhe negative or positive

pressure which is applied cyclically via the suetmonnection 23 is transmitted

thereby into the funnel 11 of the breast shield.

A lip which acts as a valve flap 40 of a non-retuatve is formed on the media-
separating membrane 4. The seat of the valve msddby the adapter 2. The valve
breaks the connection between a through-passagéthé breast shield 1 and the
milk connection 22, and therefore the connectiomvben the breast and the milk-
collecting container is interrupted cyclically. $hiimits the dead volume in the
adapter 2 as the negative pressure is being applied

The media-separating membrane 4 can be straighlafdiwmounted and, for the
purpose of cleaning and/or exchange, removed. ftezior of the adapter 2 is
readily accessible by way of the cover 24. The c@& in this embodiment, is
retained in a pivotable manner. 240 designateshihge of the cover, and 241
designates a restraining nose 241, which engagasr@straining edge 26 of the
rest of the adapter 2. The cover 24 is lengtheneddy of a projecting handle
242, which allows it to be easily raised.

This media-separating membrane 4 and this adapsee dnventions which are
described in a patent application by the same egmiifiled on the same date as
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the present patent application. The patent apphicas entitled “Adapter with
media-separating membrane for a breast shield”. dtwtent of said patent
application is hereby included in this text by wdyeference.

Instead of this adapter, it is also possible father adapter, or an adapter which is
connected in one piece to the breast shield, taudmel with the breast shield
according to the invention.

Figures 3 to 9 illustrate the first exemplary embweht of the breast shield
according to the invention in a number of viewsnewf them in perspective. The
funnel 11 is designed in the form of a truncatedutar cone. It has an opening
angley which is constant over its circumference. The apgrngle also remains
preferably constant over the axial length of thenl 11. In other embodiments,
however, it alters over the axial length.

The funnel 11 widens in the direction of the bredtst widened end, which is

directed away from the connection part and thudiriscted towards the mother’s
breast, forms a lay-on edge 12 for bearing agdivesbreast. The lay-on edge 12 is
of flat design, as can be seen to good effectguiiés 1 and 2. This lay-on surface
120 means that the funnel 11 bears flatly, rathantjust linearly, against the

breast.

The lay-on edge 12 is a three-dimensional curee,iti.is not located in a single
plane. The three-dimensional arrangement of theotaydge 12 can be seen to
good effect by comparing Figures 5 to 7. As seeongarically, the truncated
circular cone, rather than being cut in a singkenp| is cut three-dimensionally.
Suitable selection of the cutting curve gives riag,illustrated here, to a lay-on
edge 12 of which the projection into a plane pedpaiar to the longitudinal
centre axis k of the funnel 11 corresponds to an ellipse. This lse seen to good
effect in Figures 8 and 9. As is illustrated in uig 10, this projection has two
symmetries. Its surface area can be divided upfmipequal-sized zones A, B, C,
D which are mirror-symmetrical to one another ilatien to the axes of symmetry
S; and S. These two axes of symmetry &d $, in addition, are part of the two
planes of symmetry, which run perpendicularly te gurface of the sheets of
drawings. They form the two planes of symmetryhs funnel 11 and the lay-on
surface 12. These are preferably the only two plapie symmetry. They are
designated here likewise by &d $.
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The essentially smooth, outer surface of the fuddeabk provided with continuous,
encircling ribs 13. The ribs 13 are spaced aparhfone another and are preferably
the same shape as the lay-on edge 12. As can hearsé&égure 9, they have an
elliptical outline.

Figures 11 to 14 illustrate a further exemplary editment of the breast shield
according to the invention. It is the same shapé¢hasbreast shield which has
already been described. The lay-on edge 12 is igdeew three-dimensional curve,
as described above. However, it is of a meandemran undulating design. It, or
its projection, has a flower-like shape in thisragde.

The breast shield according to the invention cah dogainst the mother’s breast in
a manner which provides optimal sealing and is cotable for the mother.
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LIST OF DESIGNATIONS

Breast shield 25 Internal thread
Connection part 26 Restraining edge
Funnel
Lay-on edge 4 Media-separating membrane
Lay-on surface
Haptic element 40 Valve flap
Through-passage

A First zone of the breast shield
Adapter
Accommodating part B Second zone of the breast shield
Neck
Milk connection C Third zone of the breast shield
Suction connection
Cover D Fourth zone of the breast shield
Hinge
Restraining nose S First plane/axis of symmetry
Handle

S Second plane/axis of symmetry

Lt Longitudinal centre axis of the
funnel

Lg Longitudinal centre axis of the
thread
Angle of inclination

% Opening angle
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PATENT CLAIMS

Breast shield for a breast pump for expressingdn breast milk, wherein
the breast shield has a funnel (11) for bearingnagjghe human mother’s
breast, and also has a connection part (10), whéneifunnel (11) widens
in the direction of the mother’s breast in orderetwlose at least a nipple
and an areola surrounding the nipple, wherein timnél (11) has an end
which is directed towards the breast, and formsyaoh edge (12) for

providing contact with the mother’s breast, and rghrethe breast shield
has a through-passage (14) which extends frometiditof the funnel (11)

which is directed towards the breast to that enthefconnection part (10)
which is directed away from the breast, and whietves for applying a

negative pressure to the mother’s breast and @otitflow of pumped-out

breast milk, characterized in that the lay-on eddy of the funnel (11) is

formed by a three-dimensional curve, which is onoated in a single plane,
and in that the funnel (11) has at least two plaieymmetry (§ S).

Breast shield according to Claim 1, wherein ldneon edge (12) has at
least two planes of symmetry ().

Breast shield according to either of Claims d 2nwherein the funnel (11)
has precisely two planes of symmetry, (S).

Breast shield according to one of Claims 1 tavBerein the lay-on edge
(12) has precisely two planes of symmetry, ().

Breast shield according to one of Claims 1 talerein the funnel (11) is a
right truncated cone, and wherein an end of thaecated cone which is
directed towards the breast forms the lay-on edgg (

Breast shield according to Claim 5, wherein thencated cone is a
truncated circular cone.

Breast shield according to one of Claims 1 ta/eerein a projection of the
lay-on edge into a plane perpendicular to a lomgial axis (L) of the
funnel (11) is an ellipse.
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11.

12.

13.
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15.
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Breast shield according to one of Claims 1 ta/eerein a projection of the
lay-on edge (12) into a plane perpendicular toragyitodinal axis (k) of
the funnel (11) is a continuous meandering curve.

Breast shield according to one of Claims 1 twi8erein the opening angle
(y) of the funnel (11) is constant over the circurafee of the latter.

Breast shield according to one of Claims 1,tw®erein the funnel (11) is
rigid.

Breast shield according to one of Claims 1Q@pvtherein the lay-on edge
(12) forms an encircling lay-on surface (120) whadlows the funnel (11)
to bear flatly against the mother’s breast.

Breast shield according to one of Claims 1lpvtherein the lay-on edge
(12) is rigid.

Breast shield according to one of Claims 12pwherein the funnel (11)
and the connection part (10) are formed in onegpiec

Breast shield according to one of Claims 13pvtherein the funnel (11),
on its outer surface, has at least one haptic ele(d8), which differs from
the rest of the outer surface of the funnel (11).

Breast shield for a breast pump for expreskingan breast milk, wherein
the breast shield has a funnel (11) for bearingnaggéhe human mother’s
breast, and also has a connection part (10), whéreifunnel widens in the
direction of the breast and encloses at least alaignd an areola
surrounding the nipple, wherein the funnel (11) f@as end which is
directed towards the breast and forms a lay-on €dgg for providing
contact with the mother's breast, and wherein theast shield has a
through-passage (14) which extends from that ertdeofunnel (11) which
is directed towards the breast to that end of tdrnection part (10) which
is directed away from the breast, and which sefeeapplying a negative
pressure to the mother’s breast and for the outfdbywumped-out breast
milk, characterized in that the funnel (11) is ghtitruncated cone, and in
that the lay-on edge (12) of the funnel (11) isnfed by a three-
dimensional curve, which is not located in a singéne.



